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    Braile DM. Animal research and cardiovascular surgery. Rev Bras Cir Cardiovasc 2013;28(4):I-II

  

  
    Animal research and cardiovascular surgery

  

   

   

Domingo M. Braile

  Editor-in- Chief - BJCVS

   

   

  The invasion of the Royal Institute in São Roque, SP, on the 18th of October, in which tens of Beagle dogs were evacuated by activists, created a huge controversy, amplified by the wide dissemination in the media and on the internet. Moreover, the action of activists led to the closure of the lab. Not only that. Many institutions that use animals as experimental models have suffered threats and pressures, being forced to halt their work. In many institutions, educational activities and training of residents who use animals are being progressively replaced by simulations and experiments with pig hearts obtained from slaughterhouses.

  It is a situation that merits consideration by all. As "scientists" surgeons we are, we are required to examine this issue from a objective point of view, without the emotional tone of people driven by passion and irrationality.

  This "activism" is not restricted to Brazil. In Italy, under pressure from activists, a law barring animal research adopted by parliament and awaiting presidential approval has been criticized by scientists. A petition calling for the revision of the law had succeeded, until the beginning of December, 13,000 accessions.

  According to this law, from 2017, it is prohibited the use of animals for research, experiments relating to drug abuse and xenotransplantation. It also prohibits the breeding of dogs, cats and non-human primates for scientific purposes, although the Ministry of Health may authorize its use for basic research aimed at the treatment of serious human and animals diseases. Finally, it ends with the use of animals in university courses in sciences, medicine included, with the exception of veterinary. The use of animals in scientific research dates back centuries. Cardiovascular surgery, specifically, owes much to the animal research to get to the current stage, saving millions of lives around the planet. Pioneers like Clarence Dennis, John Gibbon, Walton Lillehei, among dozens of others in the mid-twentieth century, used dogs to develop CPB [1].

   The Brazilian Journal of Cardiovascular Surgery (BJCVS) has regularly published articles reporting animal research. In this edition, the article "Reversible pulmonary trunk banding. IX. G6PD activity of adult goat myocardium submitted to ventricular retraining" by Renato Assad and colleagues (p. 482), is an example to use goats to measure myocardial activity of glucose 6-phosphate dehydrogenase.

  The BJCVS maintains its commitment to ethics when explaining in its Rules for Authors that: "In experimental studies involving animals, it must be in compliance with the standards set out in Guide for the Care and Use of Laboratory Animals (Institute of Laboratory Animal Resources, National Academy of Sciences, Washington, DC, United States), 1996, and Ethical Principles in Animal Experimentation (Brazilian College of Animal Experimentation - COBEA, available at: www.cobea.org.br), 1991".

  There is also the requirement of submission of a copy of the opinion of the Research Ethics Committee when submitting the manuscript and empowering research. It is a way of ensuring that standards are being met .

  Remember that morality, ethics and laws are representing the desire of the majority and must be respected.

   

  Citations

  I've received with much satisfaction, an email from Dr. Antonio Alceu dos Santos, stating that the "Heart retransplantation in children without the use of blood product" published in Volume 27.2 of BJCVS, of which he is the first author, was one of the "top 20" in the field of pediatric cardiac surgery, according to the site search BioMedLib (www.biomedlib.com). This shows that the internationalization of our journal is a reality.

  I have emphasized that through our site (www.bjcvs.org and www.scielo.br/ rbccv) are accessed in over 100 countries, about 7000 readers daily. Therefore, I insist on the necessity of the study have high scientific standard and preferably written in English, so that the hits on our sites can turn into citations, the only way to increase our Impact Factor.

  In this issue, we publish a study - epair of aortic root in patients with aneurysm or dissection: comparing the outcomes of valvesparing root replacement with those from the Bentall procedure (p. 435), from United States. It is a proof that we are reaching our goals and gives us more confidence to move forward with the unconditional support we have received from colleagues.

   

  APP

  We have expanded the platforms on which BJCVS can be accessed. Our application for smartphones and tablets is now available in the Google Store. The application for the devices that use the iOS system is being finalized and soon it will also may be downloaded.

   

  XML

  I remind the readers that from 2014, we will have to adapt to the new quality standards by SciELO, which will require that publications adopt the XML standard, the same used by Thomson Reuters and the PubMed Central database for which we are seeking our entrance. Therefore, I ask that everyone follow the pattern established by norms of BJCVS, especially with regard to images. Our team is available to answer any questions.

   

  BSCVS

  I must compliment the current Board of the Brazilian Society of Cardiovascular Surgery (BSCVS), led by president Prof. Dr. Walter Gomes, terminating his mandate. Many were the achievements for our specialty, in addition to the unconditional support to BJCVS. On page III, Dr. Walter sums up his management. Also, I take this opportunity to welcome the new board, captained by Dr. Marcelo Matos Cascudo, which certainly will pursue such work.

   

  CME

  Items available for testing by the Continuing Medical Education (CME) system are: "Incidence of stroke and acute renal failure in patients of postoperative atrial fibrillation after myocardial revascularization" (pág. 442); "Results of medium-term survival in patients undergoing cardiac transplantation: institutional experience" (pág. 470); "Depression after CABG: a prospective study" (pág. 491); e "Mortality risk is dose-dependent on the number of packed red blood cell transfused after coronary artery bypass graft"" (page. 509).

  I thank all who have contributed to BJCVS maintain its standard of excellence in 2013. Members and Board of BSCVS, Editorial Board of BJCVS, Advertisers and colleagues from various specialties who provided us with their great articles.

  Thank you all for the invaluable collaboration and trust vested in me.

  My warmest regards and my wishes that Christmas renew all our hopes and 2014 be prodigal in achievements.

  
    [image: Subscription editor in chief]

  

  
    Domingo M. Braile

      Editor-in- Chief

      BJCVS
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  Innovation and excellence: changing to prevail the Brazilian cardiovascular surgery



 

 

Walter J. Gomes

President of the Brazilian Society of Cardiovascular Surgery (SBCCV)

 

 


    Labor omnia vincit – Work conquers all

    Prof. Dr. Euryclides de Jesus Zerbini

  

Following in the footsteps of our predecessors, the Brazilian Society of Cardiovascular Surgery (SBCCV) has persevered in its quest for excellence, becoming a role model for other Specialty Societies due to its achievements and the progress it has made in both the public and the private sector. However, there are still some great challenges ahead which will be faced and overcome with the usual determination and resilience as well as the spirit of unity, cohesion, and harmony that are characteristic of the cardiovascular surgery community.

Technological and scientific advances and innovations have refreshed our specialty and placed cardiovascular surgery in the spotlight once again. Those achievements in all areas have enabled us to plan farther and reach greater heights.

The insertion of Brazil amongst developed nations was consolidated through the process of internationalization. Partnerships with the European Association for Cardio-thoracic Surgery (EACTS) and the Sociedad Latinoamericana de Cirugía Cardiovascular y Torácica (SLCCT) have allowed us to strengthen the scientific base of our Congress, counting on the presence and interaction of the most respected surgeons from every corner of the world. Several subject matters are currently being negotiated, such as a Continuing Education course, exchange of surgeons and residents, joint symposiums, multicenter studies, cooperation of scientific journals, among others. Recently, a partnership has been extended to the American Association for Thoracic Surgery (AATS).

The SBCCV Congress has continuously grown in number of participants as well as exhibitors, being recognized as one of the largest national events of this specialty in the world. The newly incorporated multi-professional modules, such as the Perfusion, Nursing, and Physiotherapy in Cardiovascular Surgery Symposiums, have provided the opportunity to gather every professional involved in caring for cardiovascular patients in one place, allowing their conduct to be updated and unified. The inclusion of the Academic Congress in Cardiovascular Surgery aims to attract the new generation, to gather, inform, and form what will be the future of this Specialty as well as to motivate the creation of new Cardiovascular Surgery Interest Groups throughout the country. The new Hands-on practical module, directed by Prof. Gilberto Barbosa, has been a great success due to its straightforward, practical, and educational format.

Success today is contingent on building partnerships and joining efforts. Since the industry holds the technology we need to continue providing the best care for our patients, the SBCCV has strengthened those ties, in a fully ethical and transparent manner. By incorporating new technologies, innovative surgical techniques and implantable devices have widened the scope of the cardiovascular surgeon practice. Therefore, training partnerships are necessary to acquire the abilities and expertise needed to ensure excellent results. Besides training, these programs offer medical education, access to scientific information, and, subsequently, multicenter trials which will have to include Brazil. In addition, the training benefits residents and perfusionists.

There is a need to focus on scientific advances. Partnerships with international societies and the industry have helped, but they need to advance faster. In addition, university involvement in scientific contributions should be emphasized in order to bring accumulated knowledge to cardiovascular surgeons spread throughout a country of continental dimensions with different regional realities.

At the moment, following the examples of the United States and Canada, it is mandatory to restructure the Cardiovascular Surgery Training Program by abolishing the previous full requirement of General Surgery and giving greater emphasis to scientific training, research, and writing of scientific articles. Besides training good surgeons, it is imperative to train researchers in order to continue developing this specialty.

Institutional partnerships have been fruitful, with the SBCCV working in harmony and with the same objectives to develop joint projects with the Brazilian Society of Cardiology (SBC), the Brazilian Medical Association (AMB), the Heart Failure Department of the SBC (DEIC), the Brazilian Association of Intensive Medicine (AMIB), the Brazilian Society of Hemodynamics and Interventional Cardiology (SBHCI), and the Brazilian Society of Pediatrics (SBP), among others. This type of work emphasizes the sharing of knowledge and experience across specialties so that the patient is offered the best therapeutic decisions with the greatest benefits. To this end, the multidisciplinary approach (the Heart Team) is encouraged by specialty societies and, in particular, by the SBCCV.

In addition, the SBCCV has also made efforts to work in collaboration with government agencies, such as ANVISA, in the Technical Chamber of Drugs; the Ministry of Education, in the Federal University Teaching Hospitals Project; and the Ministry of Health, in the following projects: advice on orthosis and prosthesis; the National Registry of Cardiovascular Surgery; and the National Program for the Surgical Treatment of Children with Congenital Heart Disease, which aims to reduce high mortality rates due to lack of access to surgical treatment. The meetings have focused on a range of issues: the need to implement a list of sequential procedures to be paid by SUS, as previously agreed; the review of the codes in the SUS list; the inclusion of new devices and materials for cardiovascular surgery in the SUS; and the challenges of pediatric cardiovascular surgeries in Brazil, where the number of procedures is insufficient, leaving two-thirds of the patients in need without surgical treatment.

Our scientific journal, the Brazilian Journal of Cardiovascular Surgery (BJCVS), under the editorship of Prof. Dr. Domingo Braile, earned a higher impact factor, reflecting the capability and the quality of the production of Brazilian cardiovascular surgeons. The Scientific Bulletin keeps cardiovascular surgeons updated by selecting the best papers published in the given period thus contributing to better decision-making in the treatment of patients.

Since the goals of the SBCCV have come closer to those of their members, it has reinforced the need to defend the professional dignity of cardiovascular surgeons applying fair fees by continuing to support the negotiations with private payers. Unity has been our strength, our biggest triumph. Surgeons no longer see their colleagues as competitors, but as allies in the struggle to regain professional dignity.

The National Registry of Cardiovascular Surgery is being implemented and it will place us on an equal footing with other specialty societies worldwide as well as Europe, the United States, and Japan. It will allow us to understand our reality and provide subsidies to improve the quality of our results.

We also have a new home! The recent acquisition of much larger premises to fit the growth SBCCV experienced in the last few years will allow us to better match demands. Furthermore, it will make more resources available for training and continuing education, with an area for the Hands-on training and an auditorium with capacity for 40 people.

There is also recognition for the teamwork that produced the results described above. All these accomplishments and achievements would not have been possible without the hard work, idealism, and enthusiasm of dedicated individuals, members of the Board and of our community, who contributed to every single part of this report by letting collective interests prevail over their own. Throughout these years of involvement, we have had the opportunity to live with, admire, and learn from the work of those individuals who have made the SBCCV stronger, more robust, and more respected. We have learned from their ideas, prominent views and wisdom, and we have accumulated experience in dealing with antagonisms and controversies, solving conflicts, and shaping new leaders.

Finally, I would like to express my appreciation for the honor of being president of the SBCCV. In this term, marked by several trips, conversations and exchanges of information, I have learned to respect and admire even more the cardiovascular surgeons scattered around the country, who not only work many times in adverse conditions without overlooking patient care and their responsibility or shirking long shifts, day and night, but who also do this job with an incredible amount of love, dedication, and passion to their profession and their patients. I believe this is what makes cardiovascular surgeons stand out from the rest.
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  Congenital heart diseases (CHD) are the most common fetal congenital malformations, corresponding to an incidence six higher than chromosome anomalies and four higher than neural tube defects [1]. The prevalence of CHD in newborns ranges from 0.6% to 5% [2]. It's too known that the prenatal diagnosis can modify the outcome of some types of CHD [3,4]. The two-dimensional echocardiography is the "gold standard" exam to the diagnosis of CHD; however, it is operator-depending and only is realized in high risk pregnancies [5]. Although, the majority of CHD cases occurring in low risk pregnancies [6], being necessary appropriate screening in the second trimester ultrasound scan.

Due the high incidence of CDH in low risk pregnancies, several international associations tried to incorporate the "extended basic" cardiac scan in the second trimester ultrasound exam. In other words, the "extended basic" would be the inclusion of ventricles outflows in the four chamber view [7,8]. The incorporation of medical ultrasound obstetrics education has proved to be an effective method to improve the detection rate of CHD [9]. Despite of these improvements in the fetal cardiac screening, the second trimester ultrasound scan continues being operator-depending and time-consuming.

  In the begging of 2000, a new software named spatio-temporal image correlation (STIC) has been available in several three-dimensional ultrasound machines. STIC enables acquisition of fetal heart volume and vascular connection data. The images generated by this software can be evaluated both in multiplanar and in rendering modes. They can also be evaluated both statically and in movement (4D) through a cineloop sequence that simulates an entire cardiac cycle [10,11]. The advantages of STIC for fetal heart evaluation are the following: lower dependency on the operator's experience, in obtaining diagnostic planes; shorter time taken to perform the examination, without the patient's presence during the volume analysis; possibility of evaluating structures through the render mode with assessment of their morphology and function [12]; and the capacity to send volumes for analysis at other fetal cardiology reference centers via an internet link [13]. Nowadays, the STIC has been utilized in the rendering mode to assess the atrioventricular valves [14,15] and interventricular septum [16]. STIC and virtual-organ computer-aided analysis (VOCAL) has been used to assess the fetal cardiac function by means heart stroke, cardiac output and ejection fraction [17,18]. In relation to screening of CHD, the isolated use of STIC still remains controversial. Some studies have shown advantages of two-echocardiography under STIC in the screening of CHD [19,20]; however, one study showed a great accuracy of STIC in the diagnosis of CHD in a high risk pregnancies [21]. Its necessary new multicenter studies with large samples both low and high risk obtaining definitive results [22].

  Recently, a new software named HDlive has been available in Voluson E8 (General Electric Medical System, Zipf, Austria) ultrasound machine. HDlive is a new technique of surface designs, in which the operator performs light settings, creating depth effects by means of adequate lighting and shading of the images [23]. HDlive has been used in the assessment of normal development of embryo/fetus [24,25] as well as in several cases of fetal malformations [26,27].

  The STIC-HDlive rendering is a new algorithm to assess the fetal heart structures similarly to other fetal structures. This new algorithm permits to assess the standard fetal echocardiography views as the four chamber and ventricles outflow views (Figure 1). Furthermore, this technique permits to reconstruction of all fetal heart and your connections (Figure 2). Recent study assessed four normal and three abnormal fetal hearts (Ebstein's anomaly, hypoplastic left heart syndrome and tetralogy of Fallot) [28]. The authors refer that STIC-HDlive permitted realistic sensations of each leaflet of the atrioventricular valves. In the case of Ebstein's anomaly, natural and anatomically realistic images of significantly low attachment of the tricuspid valve and the atrialized portion of the right ventricle obtained. In the case of hypoplastic left heart syndrome, thickened tricuspid and dysplastic pulmonary valves were clearly revealed. In the case of tetralogy of Fallot, the overriding aorta and ventricular septal defect were realistically depicted [28]. In other article, the authors have made the reconstruction of normal fetal heart showing the four chamber view and the left ventricle and descending aorta. The authors refer that the HDlive differs from conventional rendering methods because it uses a fixed virtual light source that calculates the propagation of light through skin and tissue. Operators can freely select the light source at any angle relative to the ultrasound volume to enhance anatomical details [29].
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  In summary, we present a new technique named STIC-HDlive to the assessing of fetal heart structures. The realistic images provided by this algorithm open new perspectives of non-invasive fetal cardiology, permitting to study in details valves, interventricular septum and venous/arterial connections. New studies comparing the HDlive and conventional three-dimensional rendering modes are necessary to prove the real application of STIC-HDlive in fetal echocardiography.
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  The past two decades have seen a number of studies being carried out in order to investigate the use of beta-blockers as myocardial protection in patients who undergo great surgical stress and are under significant risk factors, especially in non-cardiovascular surgery regarding major adverse cardiac events (MACE) and death [1,2].

  During meta-analysis published in 2010, which included the patient profile described above, Angeli et al. [3] showed that the use of beta-blockers did not have an impact on mortality (odds ratio [OR] 1.15; confidence interval [CI] of 0.92-1.43; P = 0.2717). Despite meta-analytical rigor, the heterogeneity of the clinical trials included in the study make it difficult to undertake a detailed analysis, mainly as a result of the large range of surgical procedures and risk factors. Stevens et al. [4] stated that the prophylactic use of beta-blockers in high risk patients who underwent major surgery showed, in a series of clinical trials, variation in the number needed to treat (NNT) ranging from 2.5 to 8.3; whereas studies with lower hierarchy showed NNT of 32 to reduce mortality.

  That being said, the guidelines of both North American associations for cardiology, "Joint American College of Cardiology" and "American Heart Association", recommend the use of beta-blockers in patients with confirmed myocardial ischemia (Class I, LOE B) and in other high risk patients (class IIa, LOE B) undergoing non-cardiovascular surgery [5]. Note that the guidelines were published in 2007, before the 2008 POISE study, which included 8350 patients randomized to receive metoprolol succinate in the preoperative period and up to 30 days after non-cardiac surgery [6]. The results showed that 176 patients (4.2%) from the metoprolol group developed acute myocardial infarction (AMI) versus 239 (5.7%) from the control group; Hazard Ratio (HR) of 0.73 (0.60-0.89: P=0.0017). However, the metoprolol group had higher mortality and cerebral ischemia than the control group, 3.1% versus 2.3%; HR 1.33 (1.03-1.74: P=0.0317) and 1.0% versus 0.5%; HR 2.17 (1.26-3.74: P=0.0053), respectively. On the other hand, the use of beta-blockers for acute ST segment elevation myocardial infarction is well established (class I, LOE A). There is a scientific gap as far as myocardial protection offered by beta-blockers in patients who underwent cardiovascular surgery is concerned, especially in the surgical treatment of coronary disease.
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  In the 1990s, Mair et al. [7] described the characteristics of Troponin I (TnI) and Troponin T distribution after myocardial lesions, peak plasma concentrations (up to 12 hours), and TnI specificity for cardiac muscle apoptosis. Antman et al. [8], in a multicenter study, evaluated TnI values in 1440 people with angina pectoris. Out of the 1440, 573 patients, with serum TnI levels above 0.4 ng/ml, had higher mortality in 42 days of follow-up. The study showed that, quantitatively, there is a strong correlation between higher serum TnI levels and death as the outcome. Subsequently, in Brazil, Leal et al. [9] analyzed serum TnI levels in patients who had undergone myocardial revascularization. In that study, the authors found there was correlation between the quantitative value of TnI measured by chemiluminescence whenever it was above 2.5 ng/ml on the first postoperative day and increased mortality in 30% to 50% in the first six months after surgery.

  In the present issue, considering the assumptions set forth above, the authors describe a randomized clinical trial based on the following questions [10]:

  1. Does the use of beta-blockers introduced 72 hours before coronary artery bypass grafting surgery alter serum TnI levels in the postoperative period?

  2. Are there secondary changes to cardiovascular, morbidity, and mortality outcomes?

  In order to answer the first question, despite the small sample size (68 patients), in terms of low incidence outcomes, the authors showed that, using the immunometric method, TnI concentrations were "…lower in group B than in group A (2.5 ng/ml versus 3.7 ng/ml, P<0.05)". Patients in Group B were administered 200 mg/day metoprolol tartrate in the preoperative period and Group A was the control. There was no statistically significant difference between the groups in terms of clinical outcomes (see Table 6 – page 452). There was also acute atrial fibrillation in three patients from Group A and one patient from Group B (P=0.27). In addition, average baseline heart rate was 73.8 bpm ± 1.7 in Group A, higher than the average in Group B, which was 68.0 bpm ± 1.7 (P=0.021). Thus, this variable was heterogeneously distributed between groups A and B, previous randomization notwithstanding. Multivariate analysis showed there was an increase in serum Troponin I levels at 12 hours postoperative in Group A (control) compared to Group B (metoprolol).

  As far as the second question is concerned, the study lacked statistical power to determine differences in clinical outcomes, such as greater use of vasoactive drugs for longer than 24 hours by Group B (metoprolol) (P=0.085), likely constituting a type II error. Therefore, it is advisable not to make assumptions about the "prophylactic" use of metoprolol tartrate before CABG based on these results from clinical application. In short, subsequent studies in this interesting area can help determine the clinical impact of using beta-blockers as premedication in patients undergoing CABG and whether it is safe.
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    ABSTRACT

    INTRODUCTION: Management of aortic root aneurysm or dissection has been the subject of much discussion that has led to some modifications. The current trend is a valve-sparing root replacement. We compared the outcome following valve sparing root repair with Bentall procedure.

    METHODS: We retrospectively evaluated 70 patients who underwent root replacement for aneurysm or dissection and compared the outcomes of valve-sparing root replacement with those of the Bentall procedure from January 2007 to December 2011 at our institution.

    RESULTS: Twenty-five patients had valve-sparing aortic root replacement (VSR, including reimplantation or remodeling) (23 males and 2 females), and 45 patients had the Bentall procedure (34 males and 11 females). Patients who underwent a VSR were younger with a mean age of 55.4 ± 14.8 years compared to those who underwent the Bentall procedure with a mean age of 60.6 ± 12.7 (P=ns). The preoperative aortic insufficiency (AI) in the VSR group was moderate in 8 (32%) patients, and severe in 6 (24%). Preoperative creatinine was 1 ± 0.35 mg/dl in the VSR group and 1.1 ± 0.87 mg/dl in the Bentall group. In the VSR group, 3 (12%) patients had emergency surgery; by contrast, in the Bentall group, 8 (17%) patients had emergent surgery. Concomitant coronary artery bypass grafting (excluding coronary reimplantation) was performed in 8 (32%) patients in the VSR group and in 12 (26.6%) patients in the Bentall group (P=0.78); additional valve procedures were performed in 2 (8%) patients in the VSR group and in 11 (24.4%) patients in the Bentall group. The perioperative mortality was 8% (n=2) and 13.3% (n=6), for the VSR and Bentall procedures, respectively (P=0.7, ns). The total duration of intensive care unit stay was 116.6 ± 106 hours for VSR patients and 152.5 ± 218.2 hours for Bentall patients (P=0.5). The overall length of stay in the hospital was 10 ± 8.1 days for VSR and 11 ± 9.52 days for Bentall (P=0.89). The one-year survival was 92% for the VSR group and 79.0% for the Bentall group. The seven-year survival for the VSR group was 92% and 79% for the Bentall group (95% CI [1.215 to 0.1275], P=0.1).

    CONCLUSION: Aortic valve-sparing root replacement can be performed with acceptable morbidity and mortality with a comparable long-term survival to the Bentall procedure.

    Descriptors: Aorta. Aortic aneurysm, thoracic. Aortic valve. Aortic diseases. Organ sparing treatments.

  

   

   

INTRODUCTION

Management of aortic root aneurysm or dissection has been evolving in recent decades. The current trend is a valvesparing aortic root (VSR) replacement as well as restoring the diameter of the aortic annulus and sinotubular junction (STJ) [1-3]. Preservation of the native aortic valve (AV) results in maintenance of proper hemodynamics and prevention of thromboembolic complications by avoiding the use of a prosthetic valve and anticoagulation [1,4-6]. Preserving the native valve is particularly important in younger patients who refuse a mechanical valve. The crucial factors when attempting to preserve the function of the AV include adequate size and morphology of the leaflets, diameter of the STJ, and the diameter of the aortic annulus [2]. If the AV leaflets are grossly normal and aortic insufficiency (AI) is secondary to dilation of the STJ or aortic root, the native valve can be spared [6-9].

  The purpose of this study was to evaluate the overall survival and compare the short- and mid-term outcomes in patients who underwent VSR with patients who underwent the Bentall procedure.

   

  METHODS

  We retrospectively analyzed data on 70 patients with aortic root pathology (aneurysm or dissection), who underwent aortic root replacement with either the valve-sparing technique (VSR) or the Bentall procedure between 2007 and 2011 at our institution. All operations were performed using a standard approach with a median sternotomy and extracorporeal circulation. A right axillary artery or innominate artery cannulation was performed in selected cases. The patients who underwent the Bentall procedure, who received a mechanical valve, were postoperatively started on anticoagulation using warfarin, and an international normalized ratio (INR) ranging from 2.5 to 3.0 was maintained.

  Statistical Analysis

  Patients' demographics, risk factors, and postoperative outcomes were reviewed retrospectively. Perioperative mortality was defined as death for any reason occurring within 30 days after the operation or any time during the same hospitalization, regardless of the length. Survival curves were generated using Kaplan-Meier methods. For continuous variables, correlations were calculated with the Student t-test. Data analysis was performed with the Grafpad Prism program (GraphPad Software Inc., La Jolla, USA). This study was approved by the institutional review board at our institution.

   

  RESULTS

  We evaluated 70 patients who had undergone a dissection or aneurysm of the aortic root: 25 patients had VSR (23 males and two females) and 45 patients (34 males and 11 females) had the Bentall procedure. Patients with VSR were younger with a mean age of 55.4 ± 14.8 years compared to the Bentall patients who had a mean age of 60.6 ± 12.7 years (P=ns). Overall, 57 patients had an aneurysm and 13 patients had dissection of the aortic root. In patients who had replacement of the aortic root and valve, 30 patients had the traditional Bentall procedure with a mechanical aortic valve prosthesis, 10 patients had the Bio- Bentall (replacement of the aortic valve with a bioprosthesis) procedure, and five patients had a homograft. Table 1 illustrates the patients' characteristics, which were similar in both groups; however, seven patients in the Bentall group had previous myocardial infarction (MI) whereas none in the VSR group had previously experienced MI (P=0.044). There was no significant difference in mild or severe preoperative AI between the two groups; however, more patients in the SVR group (32%, n=8) had moderate AI, compared to those in the Bentall group (8.8%, n=4), (P=0.02). In the VSR group, three patients had undergone emergency surgery, and the remaining patients had had an elective procedure. The total perfusion time was shorter in the VSR group (222.7 ± 81.1 min) compared to the Bentall group (246.9 ± 89.8 min), P=0.27.
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  The intraoperative need for blood transfusion was less in the VSR group compared to the Bentall group (3 units vs. 20 units, P=0.0074), which may be due to higher preoperative hematocrit in VSR patients in our series (41.8 ± 3.99 vs. 31.6 ± 4.33, P=0.0018). Concurrent CABG was performed in 8 (32%) patients in the VSR group and in 12 (26.6%) in the Bentall group (P=0.78). There was no significant difference in perioperative mortality between the two groups; 8% (n=2) and 13.3% (n=6), for VSR and Bentall groups, respectively (P=0.7, ns). Table 2 demonstrates the intraoperative parameters and differences between the two groups.
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  Further, the incidence of postoperative adverse events remained similar between both groups (Table 3). Postoperatively, 17 and 26 patients in the VSR and Bentall groups, respectively, required red blood cell (RBC) transfusion (P=ns). Total duration of post-operative ventilation was 51.7 ± 84.2 hours for the VSR group and 56.2 ± 121.9 for the Bentall group (P=0.89). The overall length of stay in the critical care unit was slightly longer for the Bentall group (152.5 ± 218.2 hours) compared to for the VSR group (116.6 ± 106.0 hours) (P=0.5). The overall length of stay was 10 ± 8.10 days for the VSR group and 11 ± 9.52 days for the Bentall group (P=0.89).

  
    

    [image: Table 3. Postoperative outcome]

  

  The prolonged length of stay for Bentall patients may be related to anticoagulation and required time to adjust the INR prior to discharge from the hospital. The one-year survival was 92% for the VSR group and 78% for the Bentall group; the estimated survival at seven years was 92% for the VSR group and 78% for the Bentall group (95% CI [0.1275 to 1.215], P=0.1). The type of procedure did not impact readmission rate to the hospital. Postoperative echocardiogram was performed in 18 VSR patients (18/25; 64.3%), of which only one patient (1/18; 5.5%) had mild to moderate AI, 7 patients (7/18; 38.9%) had mild AI, and the remaining 10 patients (10/18; 55.5%) had trace AI at a median follow-up of 20 months. The freedom from aortic valve replacement following VSR at a median follow-up of 20 months was 100% (Figure 1).
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  DISCUSSION

  The Bentall approach has traditionally been the gold standard for aortic root pathology; however, this approach has been challenged by the valve-sparing root replacement [1, 10-13].

  The VSR can be performed without increased mortality and morbidity compared to the Bentall procedure [1,11,14,15]. The perioperative mortality in our series was 8.0% (n=2) and 13.3% (n=6) for the VSR and Bentall procedures, respectively (P=0.7, ns), which is in line with the published literature [1,11,13-15]. The better survival in the VSR group in our series may be a reflection of younger age in these patients (55.4 ± 14.8 years compared to 60.6 ± 12.7 years in the Bentall group); however, the difference in survival was not statistically significant. The perioperative mortality was higher in patients presenting with cardiogenic shock [15,16], long cardiopulmonary bypass and cross clamp times, concomitant CABG, and red blood cell transfusion [15]. In the Bentall group, 8 patients had undergone emergent surgery and the remaining patients had had elective surgery.

  Considering the small number of patients, we did not find emergency surgery to be a risk factor for operative mortality. The one-year survival in our series was 92% for the VSR group and 79% for the Bentall group; the seven-year survival was 92% for the VSR group and 79% for the Bentall group. Although survival was favorable following VSR, this difference was not statistically significant. Cameron et al. [11] reported favorable survival following aortic valve reimplantation in a series of 372 Marfan patients; 269 patients underwent the Bentall procedure, and 85 patients had VSR (the David reimplantation procedure was performed in 44 patients).

  This observation was supported by Sheick-Yousif et al. [17], who reported a favorable outcome of valve reimplantation in 209 Marfan patients with AI secondary to dilatation of the aortic root or the STJ. Kerendi et al. [18] reported their experience with root replacement in 110 patients: 73 Bentall procedures and 37 David procedures. There was a slight, but non-significant increase in mortality with the Bentall procedure (8.2%) compared with the David procedure (5.4%), which is in concert with our results. We did not observe any significant differences with respect to postoperative stroke, renal failure, or respiratory failure between the two approaches, which has been confirmed by other authors [1,10-12,18]. Freedom from aortic valve replacement (AVR) at a mean follow-up of 8.8 months in Kerendi et al. [18] series was 94.3%. The authors argued that a VSR replacement can be performed safely in the setting of acute dissection, severe AI, and reoperations with acceptable early results. The freedom from AVR following VSR was 100% in our series; however, our results are limited by a short median follow up of 20 months.

  Our data demonstrated that VSR is not associated with increased postoperative morbidities; in fact, intubation time, length of stay in the critical care unit, and overall length of stay were favorable following VSR compared to those in the Bentall group. The most common complications are bleeding and neurological sequelae [15]. In a series of 388 patients (reimplantation 72, remodeling 77, tailoring 239), stroke occurred in 4.6% (18/388) [1]. In a large series of 430 patients [19] who underwent VSR (remodeling in 401, reimplantation in 29) the early mortality was 2.8%, and actuarial survival at 10 years was 83.5%. Ten-year freedom from AI grade II or greater was 85%. Operative technique (remodeling vs. reimplantation) was not associated with an increased risk of late AV regurgitation or need for AV replacement. Long-term outcome of VSR was not influenced by the technique of root repair but by the preoperative aortic root geometry and postoperative cusp configuration [19].

  Some authors reported that a preoperative aortoventricular junctional diameter greater than 28 mm was predictive of valve repair failure [19,20]. Although we did not evaluate the AV junction diameter, in our small series with a short median follow up (20 months), the AV function in the VSR group was excellent and none of the patients had significant AI. In David et al. [10] series 228 patients underwent reimplantation of the aortic valve, and 61 patients underwent remodeling of the aortic root, with excellent results. The 12-year survival was 82.9% with no difference between both techniques.

  The incidence of AI requiring reoperations was higher following remodeling of the aortic root. Freedom from reoperation at 12 years was 90.4% after remodeling, and 97.4% after reimplantation (not statistically significant). Freedom from moderate or severe aortic insufficiency at 12 years was 91.0% after reimplantation [10]. Dias et al. [3] reported favorable outcome with an actuarial survival and freedom from reoperation of 94.4% and 96% within 11 years of follow-up, respectively [3]. In a series of 388 patients (72 reimplantation, 77 remodeling, and 239 tailoring), the hospital survival rate was 97.4% (378/388) [1].

   

  CONCLUSION

  Aortic VSR can be performed with acceptable morbidity and mortality. The mid-term follow up demonstrates adequate freedom from aortic insufficiency. Log-term follow up in larger series may demonstrate possibly superior long-term survival following valve sparing root repair compared to the Bentall procedure. In addition, a valve-sparing approach reduces all of the risks inherent to a mechanical or biologic prosthetic, particularly in younger patients.
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  ABSTRACT

  INTRODUCTION: Postoperative atrial fibrillation is the most common arrhythmia in cardiac surgery, its incidence range between 20% and 40%.

  OBJECTIVE: Quantify the occurrence of stroke and acute renal insufficiency after myocardial revascularization surgery in patients who had atrial fibrillation postoperatively.

  METHODS: Cohort longitudinal bidirectional study, performed at Portuguese Beneficent Hospital (SP), with medical chart survey of patients undergoing myocardial revascularization surgery between June 2009 to July 2010. From a total of 3010 patients were weaned 382 patients that presented atrial fibrillation preoperatively and/or associated surgeries. The study was conducted in accordance with national and international following resolutions: ICH Harmonized Tripartite Guidelines for Good Clinical Practice - 1996; CNS196/96 Resolution, and Declaration of Helsinki.

  RESULTS: The 2628 patients included in this study were divided into two groups: Group I, who didn't show postoperative atrial fibrillation, with 2302 (87.6%) patients; and group II, with 326 (12.4%) who developed postoperative atrial fibrillation. The incidence of stroke in patients was 1.1% without postoperative atrial fibrillation vs. 4% with postoperative atrial fibrillation (P<0.001). Postoperative acute renal failure was observed in 12% of patients with postoperative atrial fibrillation and 2.4% in the group without postoperative atrial fibrillation (P<0.001), that is a relation 5 times greater.

  CONCLUSION: In this study there was a high incidence of stroke and acute renal failure in patients with postoperative atrial fibrillation, with rates higher than those reported in the literature.

  Descriptors: Cardiovascular diseases. Atrial fibrillation. Myocardial revascularization. Stroke. Renal insufficiency.



   

   

INTRODUCTION

Life expectancy has increased in Western countries. According to the last census of the IBGE (2011), the elderly population in Brazil is also increasing across the country. This aging population have produced a greater number of hospitalizations, particularly those related to the presence of cardiovascular disease (CVD) [1,2]. Atrial fibrillation in the Postoperative (POAF) of cardiac surgery is the most common arrhythmia [3], it is a supraventricular tachyarrhythmia characterized by uncoordinated atrial activation with consequent deterioration of atrial function [4]. Its incidence is estimated at 20% to 40% and are believed to occur most frequently between the second and the fifth day after surgery [4-7]. Physiopathologically, it involves multiple factors such as pre-existing heart degenerative changes, dispersion of atrial refractoriness, changes in the speed of atrial conduction and atrial transmembrane potential so as to prolong hypokalemia Phase 3 depolarization, increasing automative and decreasing the conduction speed, oxidative stress, inflammation, atrial fibrosis, excessive production of catecholamines, changes in autonomic tone and expression of connexins. These changes result in increased dispersion of atrial refractoriness as well as the formation of a pro-arrhythmic substrate [8].

  The length of stay of patients who develop POAF increases, on average, two to four days compared to those who remained in sinus rhythm, and this disease is the leading cause of post-discharge cardiac [9] surgery hospital readmission. Cerebrovascular accident (CVA), acute renal failure (ARF), hypotension, acute pulmonary edema (APE), increased length of stay in the intensive care unit (ICU) and estimated $ 10,000 in additional costs are directly associated with complications POAF [7,10]. Its occurrence is also associated with increased twice cardiovascular morbidity and mortality (4.7% versus 2.1% in the short term) [6-11].

  The wide variation in the incidence of stroke and ARF in the postoperative period between studies, has a multifactorial profile including different diagnostic criteria, study design, inclusion and exclusion criteria, patient profiles and the centers involved in the sample making it difficult the comparison between studies.

  The incidence of ARF in cardiac surgery ranges from 3.5 % to 31.0 % [12-14], and the need for dialysis was present in 0.3% to 15.0% of cases. The presence of acute renal failure in these patients increases the mortality rate of 0.4% to 4.4% to 1.3% to 22.3% and when there is need for dialysis such rates reach 25.0% at 88.9% [12-14], making it an independent risk factor for mortality. This study aims to assess the incidence of stroke and acute renal failure in patients with POAF of coronary artery bypass grafting.

   

  METHODS

  Longitudinal cohort bidirectional study. The sample consisted of 3010 subjects greater than 18 years who underwent coronary artery bypass grafting at Hospital da Beneficência Portuguesa de São Paulo in June 2009 to July 2010 period. Inclusion criteria were patients aged >18 years who underwent coronary artery bypass grafting without other associated procedures. Exclusion criteria were: submission of the patient  to any type of concomitant cardiac or non-cardiac surgery; patients with chronic atrial fibrillation and/or congenital cardiac surgery. From a total of 3010 patients, 382 patients were excluded: 60 (1.99%) patients with preoperative arrhythmia (chronic or paroxysmal atrial fibrillation, atrial flutter), and 322 (10.7%) patients because they had associated procedures to CABG (Table 1).
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  ARF was defined as creatinine level at or above 2.2 mg/dl and the clearance creatinine lower than 60ml plasma/min/1,73m2.

  For statistical analysis, we used the statistical package SPSS (Statistical Package for Social Sciences) for Windows, version 16.0, and R: A Language and Environment for Statistical Computing. All tests were performed with consideration of bilateral hypotheses, we assumed a significance level of α=5%. Initially we used descriptive statistics to assess the absolute and relative frequency, mean, standard deviation, median and interquartile range of the variables, with graphical presentation.

  When checking the equality of proportions between groups on the variables studied, the chi-square test or Fisher's exact test were used, depending on the variable analyzed be qualitative or quantitative. Comparison between quantitative variables was performed using the Student t test or nonparametric Mann-Whitney test (when comparing two groups) or ANOVA or the nonparametric Kruskal-Wallis test (when comparing three or more groups) [15].

  The project was submitted, reviewed and approved by the Research Ethics Committee of RBAPB, under protocol number 760-11 accepted on November 4, 2011. It was performed in accordance with the following national and international resolutions: ICH Harmonized Tripartite Guidelines for Good Clinical Practice - 1996; CNS196/96 Resolution, and the Declaration of Helsinki.

   

  RESULTS

  Patients included in this study (2,628) were divided into two groups: group I, who had no POAF, with 2,302 (87.6%) patients, and group II, with 326 (12.4%) patients who developed POAF. After assessing the predictive factors, we compared their evolution. The mean age of patients was 61.9 ±9.5 years. Eighteen hundred and thirty-six (69.9%) patients were male.

  Table 2 shows the descriptive values of variables: indication for surgery, and of intraoperative, according to the groups with and without POAF, the intraoperative variables and surgical indication. Among these, the indication for urgent/emergency surgery proved to be one predisposing factor to the onset of POAF, which was 2.4% in those who underwent urgent/emergency surgery (group I: 16 to 0.7%, group II: 8 to 2.4 %, P=0.006).
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  We found that the occurrence of cases with postoperative blood transfusion, stroke and ARF, rehospitalization at 30 days and at 1 year and death was significantly higher in patients with AF (Tables 3 and 4). In the group that evolved without the presence of AF the incidence of stroke and postoperative ARF was 1.1% and 2.4%, respectively, while this number was 4% and 12% in group II (with POAF) with P<0.001.
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  DISCUSSION

  When we assessed the period in which the highest incidence of AF occurs, we found an average of 2.6 days with a median on day 2, which is in agreement with the literature [4-7]. As described by Leitch et al. [ 3], it was proved that age was a predisposing factor to a higher incidence of AF, with a P < 0.001. It was also proven its inference as a predisposing factor to increased incidence of POAF, and the average age in this group was six years older, showing a univariate assessment as an isolated predisposing factor to increased incidence of POAF. While in group I the mean age of patients was around 61 years old, in group II such average was around 67 years old.

  Age is a risk factor widely cited and discussed in the literature [3,16,17], probably due to the higher content of collagen fibrillation in elderly patients and degeneration of the conduction system.

  Relevant statistic data observed in this study was the appearance of almost double the cases of POAF in patients with CRF (4.7% versus 8.9%) and creatinine > 2.2 mg/dl (2.1% versus 4.9%), which indicates the close relationship of these as aggravating for the onset of POAF. The same proportion in those with chronic obstructive pulmonary disease (COPD) (6.2% versus 11%). Through study of preoperative prognostic factors we observed that age, male gender, COPD, congestive heart failure (CHF ) and creatinine > 2.2 mg/dl are risk factors for the occurrence of AF.

  We found a significant association between POAF and higher incidence of stroke and postoperative ARF. Creswell et al. [ 11 ] reported that patients developing postoperative atrial fibrillation had a 3.3% incidence of stroke, while those who did not develop the incidence was only 1.4% (P<0.005). Our study revealed, in a statistically significant univariate analysis, a higher incidence in cases of patients who developed POAF (1.1% vs 4.0% group I group II, P<0.001).

  Another aspect worth noting is that the incidence of ARF that is also higher in the group with POAF: 12%, versus only 4% in group I, or that is, an incidence three times higher. A study assessing risk factors for the occurrence of stroke, transient ischemic attack and ARF in the postoperative period of CABG surgery found that atrial fibrillation and low cardiac output were significantly related to those complications [10,11,18,19].

  The presence of conditions that determine  hypoperfusion and renal ischemia is directly related to the development of ARF and patients with reduced renal functional reserve, where there is a reduction in glomerular filtration rate without elevation of serum creatinine above normal values, and are more likely to develop AKI even with minor kidney injuries. Preoperative and intraoperative factors such as age, previous level of creatinine, diabetes mellitus, cardiac output, cardiopulmonary bypass time and the use of intra-aortic balloon influence the development of ARF [12-14,16].

  The development of postoperative complications such as infection, bleeding, and use of nephrotoxic substances can cause the level of severity of AKI is higher.
    The manipulation of the aorta appears to be an important causal factor for stroke after cardiac surgery, either secondary to large emboli as well as a result of microemboli (shower embolism). It is likely that a better preoperative study of the aorta and a careful handling may help reduce this incidence, and this includes: improved diagnosis and treatment of aortic disease with epiaortic ultrasound or transesophageal echocardiography, care in the preparation of the proximal coronary anastomoses without aortic unclamping (minimizing the aortic trauma), and the use of "screens" for protection during aortic manipulation.

  Moreover, a better understanding is needed with regard to the relative contribution of the CPB circuit to embolic events, especially arterial line filter. On the other hand, cerebral hypoperfusion, both intraoperative and during the immediate postoperative period should be avoided, especially in patients with prior stroke or cerebrovascular disease [18,20].

  We observed that the occurrence of POAF is associated with a significantly increased length of hospital stay, according to the literature. The length of ICU stay was longer in the POAF group 16 days on average (P<0.001 ), 8 days higher when comparing the patients in group I (twice as long), confirming its impact on morbidity and mortality [10,11,17,18,21].

  In the present study, the hospital mortality of patients with POAF was higher than expected mortality rate for this type of elective surgery. The readmission rate within 30 days, and readmission within 1 year had a high incidence in patients with atrial fibrillation. This observational finding is consistent with other studies which have attributed to AF increased risk for patients in both short- and long-term [9,11,19,21,22].

   

  CONCLUSION

  In this study there was a high incidence of stroke and acute renal failure in patients with POAF, with rates higher than those reported in the literature Once the groups are not fully comparable, a definitive conclusion would be observed after more detailed studies.
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  ABSTRACT

  INTRODUCTION: Biochemical markers of myocardial injury are frequently altered after cardiac surgery. So far there is no evidence whether oral beta-blockers may reduce myocardial injury after coronary artery bypass grafting.

  OBJECTIVE: To determine if oral administration of prophylactic metoprolol reduces the release of cardiac troponin I in isolated coronary artery bypass grafting, not complicated by new Q waves.

  METHODS: A prospective randomized study, including 68 patients, divided in 2 groups: Group A (n=33, control) and B (n=35, beta-blockers). In group B, metoprolol tartrate was administered 200 mg/day. The myocardial injury was assessed by troponin I with 1 hour and 12 hours after coronary artery bypass grafting.

  RESULTS: No significant difference between groups regarding pre-surgical, surgical, complication in intensive care (15% versus 14%, P=0.92) and the total number of hospital events (21% versus 14%, P=0.45) was observed. The median value of  troponin I with 12 hours in the study population was 3.3 ng/ml and was lower in group B than in group A (2.5 ng/ml versus 3.7 ng/ml, P<0,05). In the multivariate analysis, the variables that have shown to be independent predictors of troponin I release after 12 hours were: no beta-blockers administration and number of vessels treated.

  CONCLUSION: The results of this study in uncomplicated coronary artery bypass grafting, comparing the postoperative release of troponin I at 12 hours between the control group and who used oral prophylactic metoprolol for at least 72 hours, allow to conclude that there was less myocardial injury in the betablocker group, giving some degree of myocardial protection.

  Descriptors: Troponin I. Postoperative care. Adrenergic beta-antagonists.



 

 

INTRODUCTION

  An increase in troponin levels is observed following cardiac surgery, indicating myocardial injury [1,2]. The values considered normal or expected after coronary artery bypass grafting (CABG) suffer multifactorial influences such as type of surgery, duration of ischemia and myocardial protection, inflammatory response, reperfusion injury, excessive stretching and contraction of the heart, atheromatous embolism, inadequate coronary perfusion and excessive perioperative cardiac work.

  Beta-blockers can be defined as pharmacologic agents that antagonize specifically, competitive and reversible the action of endogenous or exogenous catecholamine in beta-adrenergic receptors. Particularly in the heart, beta-adrenergic stimulation leads to increased heart rate and myocardial contractility. Depending upon the selective ability to antagonize the effects of catecholamines in certain tissues at doses lower than those required in others, beta-blockers may be classified as selective and non-selective. The beta-1 selective blockers are considered cardioselective because the heart contains predominantly beta-1 and less beta-2; since the bronchodilation is mediated by beta-2 receptors, and this characteristic is dose-dependent and decreases or disappears when employing high doses. Possible deleterious effects resulting from the use of beta-blockers that could cause myocardial depression and/or worsening of existing lung disease, however, are of concern for some cardiac surgeons.

  The clinical benefits of beta-blocker therapy have been proven in the treatment of myocardial infarction, heart failure, protection of preoperative patients with ischemic heart disease and in the prevention of atrial fibrillation postoperatively [3,4].

  From the clinical and research perspective, it is desirable to describe the plasma levels of markers of myocardial necrosis (MMN) as troponins, released in CABG that are not caused by infarction postoperatively and evaluate possible myocardial protection procedures that could reduce the MI. It is plausible to expect that the results of the protective effects of beta-blockers can be extrapolated to CABG. Therefore, the aim of this study is to test the hypothesis that the prophylactic use of oral metoprolol tartrate reduces MI, assessed by the release of troponin I (TnI) in the first 12 hours of post-CABG alone and not complicated by the presence of new Q waves on the electrocardiogram (EKG), conferring myocardial protection.

   

  METHODS

  This is a randomized, open-label and single center study. Inclusion criteria for the study were indication for CABG regardless of age or gender with signed informed consent term. Exclusion criteria for the study were: previous use of beta-blockers; contraindication to beta-blockers; clinical signs of systolic heart failure, global ejection fraction less than 50%; CABG associated with other procedures (valve replacement or aneurysmectomy or endoaneurysmorrhaphy), presence of new Q waves on EKG during the period of stay in the Intensive Care Unit (ICU) and presence of acute myocardial infarction less than 30 days of evolution.

  All patients underwent CABG with the same surgical technique (intermittent aortic clamping) and a graft of the left internal thoracic artery had to be implanted.

  The metoprolol tartrate (oral) was initiated at least 72 hours before surgery, in the target dose of 200 mg/day.

  TnI concentrations were determined by immunometric method using the Immulite Analyser (DPC - Diagnostic Products Corporation - Los Angeles, USA). Three samples of blood were collected for the determination of TnI: in the preoperative period, with one hour and 12 hour arrival in the ICU. A program developed by the authors of the EuroSCORE was used for the score calculation of each patient [5].

  The intercurrences and complications (inotropes >24 hours, intubation >24 hours, temporary pacemaker, the ICU stay for >24 hours, stroke, atrial fibrillation, and death) were registered in the medical record and transferred to the clinical form of the study.

  Due to the difficulty of finding information on the variability of the difference between TnI between the two groups (with and without beta-blockers) initially several simulations were performed to estimate the sample size. After the completion of the study, the statistical difference (1.2) and standard deviation of the difference (1.7) were calculated, and it was observed a test power of 85%.

  Results were expressed as mean and standard error or median and quartiles for quantitative variables, while qualitative variables were expressed as relative frequencies. Possible associations between qualitative variables were evaluated using the chi-square or Fisher exact test. For comparison of quantitative variables between the control and beta-blocker groups was used t-test for variables with normal distribution and for those without normal distribution (with an hour I TnI, TnI 12 hours and number of vessels treated) the Mann-Whitney test was applied. The Spearman correlation was used to examine the association between quantitative variables and Tn I of 12 hours.

  For the choice of the independent variables on the model of multivariate analysis, variables that had significant correlation were selected and by clinical judgment the ones that could also influence the release of TnI 12 hours. For the selection of best model, which had a reduced number of variables the Akaike method was applied, that uses a generalized linear model of gamma distribution (link function log). The gamma model was selected by presenting a better fit in the residual analysis.

  Results were considered statistically significant when P-values were less than 0.05.

  This study was approved by the Ethics Research Committee of our Institution (protocol number: 2089).

   

  RESULTS

  Initially 70 patients were selected and after recruitment, two cases were not considered from the analysis because they had new Q waves on EKG 12 hours after surgery.

  Patients were allocated for two groups, 33 (48.5%) patients in the control group, and the other 35 (51.5%) in the beta-blocker group. The dose in one patient was reduced to 100 mg/day due to asymptomatic heart rate less than 50 bpm.

  The clinical and surgical characteristics of the groups are described in Tables 1, 2 and 3.
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  Table 4 presents the results of the values of Tn I with 1 hour and 12 hours of arrival in the ICU between the control and beta-blockers. TnI values were lower in the beta-blocker group than in the control group.
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  However, this difference was only statistically significant in the 12 hours postoperatively data (2.50 versus 3.70, P=0.048).

  The changes of TnI were analyzed 12 hours post-operative and their association with some clinical and surgical variables. In addition to the variable group, univariate analysis showed that the factors to be correlated with the release of TnI 12 hours were perfusion time, cross clamp time and the number of grafts performed (Table 5). Although statistically significant, this relationship was considered weak by analyzing the values of correlation (R).
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  There was no significant difference in relation to postoperative complications in the ICU and in-hospital events between groups (21% in the control group versus 14% in patients with beta-blocker, P=0.454) (Table 6).
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  In the final model of the multivariate analysis, the variables that have shown to be independent predictors of TnI release after 12 hours were: no beta-blockers administration and number of grafts required. Table 7 shows the percentage increase and the results expected. No beta-blockers administration increases in 22% the expected value of troponin 12 hours and for each graft required adds a 33% increase.
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  DISCUSSION

  The results of this study prospectively evaluated 68 patients undergoing isolated CABG revealed for the first time in literature, a myocardial injury reduction in the group using oral beta-blocker at a dose of 200 mg/day for at least 72 hours preoperatively.

  Some demographic characteristics in the general population of the study should be highlighted as the presence of women in one third of patients, average age below 60 years, more than a third with previous myocardial infarction, diabetes mellitus with a third, more than 70% with hypertension, more than 50% with dyslipidemia and all with ventricular function regarded as good. This population was considered low risk (mean EuroSCORE 2.0). Clinical characteristics were distributed equally in both groups, except for preoperative heart rate, which was lower in the beta-blocker group (73.8 versus 68.2, P=0.035).

  The myocardial injury is associated with cardiac surgery and can be caused by different mechanisms, including: direct trauma by suturing and manipulation of the heart; regional or global ischemia by inadequate cardiac protection, coronary dissection, microvascular events related to reperfusion or failure to perform the grafts [6]. Moreover, no biological marker is able to distinguish the injury caused by infarction that occurs in small quantities in myocardial cells, which usually are associated with the procedure itself [6]. However, the higher the value for a cardiac biochemical marker after the procedure, the greater the myocardial injury, regardless of the mechanism of injury. Despite the difficulties in interpreting the troponin level after a CABG, it is known that the higher this value, the worse the prognosis [7,8].

  In this study, patients who used beta-blockers had a significant reduction in the levels of cTnI (2.50 ng/ml versus 3.70 ng/ml, P=0.048), with a trend in the reduction of hospital events, despite not achieving statistical significance (14% versus 21%, P=0.454). It was also shown that the longer the perfusion time, the anoxic time, and the number of grafts required, the higher levels of TnI at 12 hours postoperatively. However, in multivariate analysis, independent predictors of troponin release were the number of grafts required and the fact of not using beta-blockers (control group).

  The clinical significance of this minimum or expected TnI amount has not yet been elucidated. In this study, despite the lower release in the beta-blocker group, there was no significant difference in relation to in-hospital events, probably because the study was not designed with this objective and the sample size was insufficient.

  On the other hand, the main interest of this study was to observe the behavior changes of TnI with a single prophylactic pharmacological intervention. Therefore, we excluded those who had a specific diagnostic criteria for perioperative myocardial infarction (presence of new Q waves on postoperative) known to elevate a lot the level of TnI. The use of a simple method of myocardial protection, as the use of prophylactic oral metoprolol, combined with new advances in surgical techniques and postoperative care, can further reduce the minimum expected release of markers of myocardial necrosis and thus possibly improve prognosis in CABG.

  The mechanisms of myocardial protection of beta-blockers in CABG are not yet fully understood. Animal experiments suggest that beta-blockade is cardioprotective during reperfusion, either by reduction in infarct size, improvement of ventricular function, reduction in apoptosis or decrease of myocardial edema [9,10]. The possible mechanisms involved in this protection include reducing the release of oxygen free radicals and adhesion to endothelium nuclear polymorphs (major source of inflammatory response) [11]. During cardiac surgery with extracorporeal circulation there is a significant increase in the levels of catecholamines, resulting in an acute desensitization of beta-adrenergic receptors induced by these agonists. It is a cause of myocardial depression that occurs after surgery [12]. Probably the mechanisms of myocardial protection with the use of metoprolol are related, in part, with reductions of some ischemic process or metabolic changes that occur after surgery. There are no data in the literature to confirm whether reduced levels of TnI are the result of minor trauma straight from the heart with the use of beta-blockers, and what role of this mechanism in myocardial injury and its clinical relevance.

  Limitations of this study include being a single center, there is no standardization of the available tests for troponin, using intermittent clamping as surgical technique (and not be applied to other techniques) and cases of infarction without Q-wave in post-CABG are not identified, since there is no definition for diagnosis in clinical studies. This study used a low-risk population, and therefore with lower prevalence of hospital events, which may have contributed to no statistical differences between the groups. Finally, a larger sample of patients could extend the results obtained, but as the hospital morbidity and mortality are considered low in low-risk patients undergoing CABG surgery, multicenter clinical trials would be needed with a very large population to assess reduction of infarction postoperatively and hospital events with the use of prophylactic beta-blockers in addition to the impact of the minimum TnI changes in the possible risk factors and prognosis. There is a need to clarify whether changes of TnI in non-complicated patients with new Q waves on EKG have any clinical consequences after discharge, because this study was limited to in hospital follow up.

  The clinical implications of this study allow us to assure that there is some degree of myocardial injury even in uncomplicated patients and it becomes mandatory, therefore to define which the minimum reference value of cTnI is after CABG and correlate the values with prognosis. The reduction of TnI in the beta-blocker group in this study may help to understand the benefits of this medication, since it is known that the higher the levels of troponin, the worse the prognosis of patients, regardless of the pathophysiological mechanisms involved [8,13].

   

  CONCLUSION

  The results of this research in isolated CABG, not complicated by the presence of new Q waves on EKG, comparing the release of TnI with 12 hours postoperative between the control group and who used oral prophylactic metoprolol for at least 72 hours, allow us to conclude that there was less myocardial injury in the beta-blocker group, conferring myocardial protection.
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    ABSTRACT

    OBJECTIVE: To compare pressure-support ventilation with spontaneous breathing through a T-tube for interrupting invasive mechanical ventilation in patients undergoing cardiac surgery with cardiopulmonary bypass.

    METHODS: Adults of both genders were randomly allocated to 30 minutes of either pressure-support ventilation or spontaneous ventilation with "T-tube" before extubation. Manovacuometry, ventilometry and clinical evaluation were performed before the operation, immediately before and after extubation, 1h and 12h after extubation.

    RESULTS: Twenty-eight  patients were studied. There were no deaths or pulmonary complications. The mean aortic clamping time in the pressure support ventilation group was 62 ± 35 minutes and 68 ± 36 minutes in the T-tube group (P=0.651). The mean cardiopulmonary bypass duration in the pressure-support ventilation group was 89 ± 44 minutes and 82 ± 42 minutes in the T-tube group (P=0.75). The mean Tobin index in the pressure support ventilation group was 51 ± 25 and 64.5 ± 23 in the T-tube group (P=0.153). The duration of intensive care unit stay for the pressure support ventilation group was 2.1 ± 0.36 days and 2.3 ± 0.61 days in the T-tube group (P=0.581). The atelectasis score in the T-tube group was 0.6 ± 0.8 and 0.5 ± 0.6 (P=0.979) in the pressure support ventilation group. The study groups did not differ significantly in manovacuometric and ventilometric parameters and hospital evolution.

    CONCLUSION: The two trial methods evaluated for interruption of mechanical ventilation did not affect the postoperative course of patients who underwent cardiac operations with cardiopulmonary bypass.

    Descriptors: Pulmonary ventilation. Extracorporeal circulation. Ventilator weaning.

  

   

   

  INTRODUCTION

  Invasive mechanical ventilation (IMV) is often essential in the first hours after cardiovascular operations as patients recover from anesthesia and reestablish homeostatic balance. When IMV is no longer required, the respiratory therapist and the physician must decide the most appropriate method to interrupt IMV.

  A simple and widespread method to determine whether a patient tolerates the discontinuation of ventilatory support is a trial of spontaneous breathing [1,2]. According to the III Brazilian Consensus on Mechanical Ventilation this trial is straightforward and effective way to wean off IMV [3]. However, the spontaneous breathing trial has been replaced by other techniques, mainly by pressure support ventilation (PSV) and synchronized intermittent mandatory ventilation (SIMV) [4]. These techniques are optional modes of ventilatory support provided by modern ventilators, which are especially useful for weaning patients recovering from pulmonary dysfunctions who require prolonged IMV. Yet, there is limited evidence that such methods of transition from IMV are superior to spontaneous breathing through a T-tube followed by extubation [1], especially in patients with good cardiopulmonary reserve.

  Therefore, this study aims to compare PSV with a spontaneous breathing trial using a T-tube for weaning from IMV in patients who underwent cardiovascular operations to correct valve dysfunction and/or coronary artery bypass grafting surgery. We considered weaning as the transition from controlled ventilation to spontaneous breathing before extubation.

   

  METHODS

  This prospective randomized trial was conducted in the Division of Thoracic and Cardiovascular Surgery of the Ribeirão Preto Medical School, University of São Paulo (HCFMRP-USP) and was approved by the Ethics Committee (process number 5672/2006).

  Patients

  We recruited 30 patients with coronary artery disease and/or valve disease, of both genders and older than 18 years-old. The basic protocols of perioperative care were not modified, with the exception of procedures for extubation. The volunteers were randomized according to a random number table generated by StatMate GraphPad 1.01 (GraphPad Software, Inc, San Diego, CA, USA). The StatMate software generated a random sequence of 15 numbers "1" (T-tube group) and 15 numbers "2" (PSV group). The first patient to participate in the study was allocated to the group corresponding to the first number generated, the second patient to the group corresponding to the second randomly generated number and so on.

  The exclusion criteria were postoperative bleeding requiring reoperation in the immediate postoperative period, ejection fraction <0.40, postoperative hemodynamic instability precluding extubation, not understanding the procedures proposed and refusal to participate in the study at any stage.

  Study groups

  The PSV group was comprised of patients who underwent a period of PSV for 30 minutes before interruption of IMV. These patients were extubated immediately after the IMV period with PSV.

  The T-tube group was comprised of patients who were disconnected from the ventilator when they met the criteria for interrupting the IMV then kept under spontaneous ventilation with their tracheal tube connected to a T-tube while receiving supplemental oxygen for 30 minutes before extubation.

  Clinical history, baseline measurements of blood pressure, heart rate, respiratory rate, minute volume, tidal volume, vital capacity, peak flow, maximal inspiratory pressure, and expiratory pressure were obtained from all patients before surgery. All patients underwent conventional chest physical therapy consisting of diaphragmatic breathing exercises associated with active and/or active-assisted mobilization of the upper and lower limbs. In addition, all patients participated in daily respiratory therapy sessions including cough, lung expansion maneuvers and airway clearance techniques training twice a day in the preoperative and postoperative periods.

  The protocol for postoperative analgesia was the same for all patients. Postoperatively all the patients received IMV using a Savina ventilator (Dräger, Lübeck, Germany) with SIMV, 12–14 bpm, inspiration/expiration ratio of 1:2, PEEP of 5 cmH2O, tidal volume of 8 mL/kg body weight, and inspired fraction of O2 to maintain arterial oxygen saturation above 95% (pulse oximetry). Before interrupting the IMV,  arterial gasometry and hemodynamic parameters were checked. All evaluations were performed in the preoperative period, immediately before extubation, and 1 and 12 hours after extubation. All patients had daily follow-ups until hospital discharge.

  The criteria for interrupting IMV were: a) patient should be conscious and cooperative; b) PaO2: 80–100 mmHg, arterial saturation >95%, pH: 7.35–7.45, and PaCO2: 35-45 mmHg; c) tidal volume >4 mL/kg; and d) inspired fraction of O2 < 0.4. The Tobin index [5] was calculated for both groups before extubation.

  Patients in the PSV group who fulfilled the criteria for interrupting IMV were submitted to 30 minutes of pressure support ventilation of 10 cmH2O. Patients in the T-tube group who fulfilled the criteria for interrupting IMV were allowed to breath spontaneously through their tracheal tube connected to a T-piece and received supplemental O2 (aerosol with 0.9% saline and oxygen flow to 10L/min) for 30 minutes. At the end of the trial period, a blood sample for gasometric analysis was collected and ventilometric and hemodynamic parameters were measured. The patients were then extubated. A clinical and laboratory evaluation was performed again 1 and 12 hours after extubation.

  A physician, blinded to the study, compared the preoperative chest radiograph with a radiograph obtained in the morning after the operation. The following scores and criteria were used to grade lung atelectasis: 0) no abnormality: no image suggestive of atelectasis; 1) laminar atelectasis: linear opacities located mainly in lung bases; 2) segment atelectasis: opacities compatible with pulmonary segments; 3) lobar atelectasis; and 4) whole lung atelectasis.

  Statistical analysis

  The results were expressed as mean ± standard deviation or percentages. The Shapiro-Wilk test was used to determine the data distribution (normality). Paired or unpaired "T" tests were used for continuous variables with normal distribution, otherwise we used the Mann-Whitney or Wilcoxon test. For comparing proportions, we used the Fisher exact test. To compare intra-and inter-group repeated measurements (three or more), we used a two-way ANOVA; the first measurement was obtained postoperatively, or the pre-operative measure, when available, served as the control/baseline against which the later measurements were compared. Statistical analysis was performed using SPSS software version 18.0 (SPSS Inc., Chicago, IL, USA) with a significance level of 0.05.

   

  RESULTS

  Clinical characteristics

  Data from 28 patients, 14 in each group, were analyzed. One patient in the PSV group was excluded due to postoperative bleeding requiring reoperation, and one patient in the T-tube group who needed prolonged (>24h) invasive ventilation due to hemodynamic instability was excluded. The demographic data are shown in Table 1. There were no significant differences between groups.
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  In the PSV group, 10 (71%) patients underwent revascularization and 4 (29%) underwent valve surgery. In the T-tube group, 11 (78%) patients underwent revascularization, two (14%) had valvular surgery and one underwent revascularization plus valvular surgery. The differences in the distribution of type of surgery were not significant (P=0.648).

  The mean aortic clamping time of the PSV group was 62 ± 35 minutes and 68 ± 36 minutes in the T-tube group (P=0.651, Mann-Whitney test). The mean cardiopulmonary bypass (CPB) times were 89 ± 44 minutes and 82 ± 42 minutes in the PSV and T-tube groups, respectively (P=0.75, Mann-Whitney test).

  The mean Tobin index immediately before extubation in the PSV group was 51.1 ± 25 and 64.5 ± 23 in the T-tube group (P=0.153).

  Clinical and radiologic postoperative evolution

  The mean duration of stay in the postoperative intensive care unit was 2.1 ± 0.36 days in the PSV group and 2.3 ± 0.61 days in the T-tube group (P=0.581, Mann-Whitney test). The mean duration of hospital stay for the PSV and T-tube groups, respectively, was 9.6 ± 4.83 days and 8.6 ± 2.8 days (P=0.829, Mann-Whitney test). There were no deaths and no patient required reintubation. One patient (T-tube group) experienced renal dysfunction, which was managed without dialysis (P=0.308). Forty-three percent of the patients had some degree of atelectasis. The mean atelectasis score in the T-tube group was 0.6 ± 0.8 and 0.5 ± 0.6 in the PSV group (P=0.979, Mann-Whitney test).

  Postoperative ventilatory parameters

  In both groups the minute volume, tidal volume, vital capacity and peak expiratory flow declined significantly postoperatively, compared with the preoperative period (Figure 1).
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  There was a significant decrease in both groups in the inspiratory (IP) and expiratory (EP) maximal pressures after extubation compared with preoperative values (Figure 2). However, we found that the IP was significantly lower in the PSV group (P=0.024). Notably, patients in this group already had a significantly lower IP preoperatively (P=0.028). As a result, the temporal pattern was similar in both groups, since there was no interaction between groups (P=0.150). Similar to the IP, the mean preoperative maximum EP was significantly lower in the PSV group (P=0.035). The differences between groups were not statistically significant (P=0.068) and the temporal pattern was similar in both groups (P=0.133).
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  There were significant changes in the postoperatively respiratory rate, heart rate, PaO2 and arterial oxygen saturation  compared to the preoperative values, but the temporal patterns were similar in both groups and the differences were not significant (Figure 3).
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  DISCUSSION

  We found that there was no significant difference in weaning from IMV using a trial period of either PSV or spontaneous breathing using a T-tube piece in low-risk patients who underwent valve and/or coronary artery bypass grafting surgery.

  The main goal of a weaning trial is to identify patients who are able to breathe without a ventilator with the minimum risk of extubation failure and its potential complications [6]. Even though many institutions that perform cardiovascular surgery have routinely used pressure support as a weaning trial before extubation, there is no consensus that a specific method of weaning is superior. The majority of patients can be successfully weaned from mechanical ventilation irrespective of whether this is executed by intermittent mandatory ventilation, pressure support, or a T-tube trial [7,8]; a spontaneous breathing trial using a T-tube is still routinely performed in patients who fulfill weaning criteria [9].

  A study reported by IMV Esteban et al. [10], which compared four methods of weaning, found that once-daily trials of spontaneous breathing led to about three times more rapid extubation than intermittent mandatory ventilation and was about twice as rapid as PSV. There are hospitals in developing countries that may have limited resources and/or more simple mechanical ventilators. Therefore, in a resource limited setting more rapid weaning might result in more efficient use of scarce ventilators and a shorter period of intubation related discomfort.

  PSV is a form of ventilatory support provided during IMV in which a predetermined, constant, positive inspiratory pressure is maintained by the ventilator, while the patient controls the respiratory cycle. In this ventilatory mode the patient controls the respiratory rate, the inspiratory flow, and the inspiration/expiration ratio, thereby reducing the oxygen demand as a consequence of reduced respiratory muscle work. It also provides  a better synchrony between patient and ventilator [11,12]. Although the use of pressure support has been justified by reducing the imposed work of the ventilator circuit and the endotracheal tube [13], the use of even low levels of pressure support may lead to an underestimation of the risk of extubation failure [8]. Hence, a spontaneous breathing trial using a T-tube might be especially interesting in a population in which the risk of reintubation is particularly high [14].

  The present study demonstrated that several parameters of respiratory function were lower in the first hours after extubation than they were preoperatively. These declines resulted primarily from pain and changes related to the anesthesia, CPB and the use of mechanical ventilation, as observed by other investigators [15-18]. Thus, even though spontaneous breathing with a T-tube may be an adequate method for weaning from mechanical ventilation in the majority of the cases, the method might confer a higher risk for reintubation [19], especially in patients with less cardiorespiratory reserve.

  Extubation failure seems to be determined more by the conditions inherent to the patient than by the method of weaning from the ventilator [9,20,21]. Pain, a major factor in the postoperative period [22], induces ventilation with smaller amplitude in an attempt to minimize discomfort. Moreover, the residual effect of anesthetic drugs and analgesics on the central nervous system also contributes to this breathing pattern. However, the respiratory parameters tend to improve gradually in the subsequent hours after surgery. The two methods for interruping IMV that we evaluated had no influence on the postoperative evolution of such parameters.

  The significant difference of maximal inspiratory pressures that we observed between the groups was probably caused by the fact that patients in the T-tube group had higher ventilatory pressure preoperatively; however there was no apparent effect on the postoperative evolution in favor of this group. Additionally, there was no significant difference in the Tobin index [5] between the groups, ensuring a safe interruption of IMV; hence, the expected extubation success was similar for both groups.

  The incidence of pulmonary complications in the postoperative period of heart surgery depends on the diagnostic technique. Vargas et al. [23], in a prospective study using chest computed tomography scans, found that 86.7% of the patients who underwent CABG had some degree of pulmonary atelectasis in the second postoperative day. We believe that in our study the incidence of atelectasis was lower due to the lower sensitivity of chest radiographs to detect atelectasis. However, the extent of atelectasis, as measured by atelectasis scores, did not differ significantly between the methods used for interrupting the IMV, even though the PSV method had a greater theoretical potential to reduce the incidence and/or severity of atelectasis.

  Postoperative pulmonary atelectasis is multifactorial: anesthesia, cardiopulmonary bypass, type of operation performed, preoperatively pulmonary function and mode and the duration of IMV play a role. It is unlikely that a short trial period of pressure support ventilation or spontaneous breathing without airway pressure before extubation would noticeably influence the incidence of postoperative pulmonary atelectasis in patients with good cardiopulmonary functional reserve.

  Although we believe our study contributes to demonstrate the safety of using T-tube supported spontaneous breathing for weaning from IMV after cardiac surgery, it is not free of limitations. It is a study with a small sample of low-risk patients with good cardiopulmonary reserve, whose mean age was below 60 years old, and with uneventful operations. Because changing from mechanical to spontaneous ventilation increases preload and afterload [24] and because cardiac dysfunction is probably one of the most common causes of weaning failure [25,26], studies with larger numbers of patients at higher risk of cardiac and/or pulmonary dysfunction, including the elderly (> 65 years), are required to evaluate the methods for weaning from IMV in patients undergoing cardiovascular operations with greater external validity.

  In conclusion, our results showed that in low-risk patients who underwent cardiac surgery with cardiopulmonary bypass the method used to interrupt invasive mechanical ventilation, a short trial of either spontaneous breathing through a T-tube or pressure support ventilation, did not significantly affect the postoperative course.
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    ABSTRACT

    INTRODUCTION: In vitro hydrodynamic characterization of prosthetic heart valves provides important information regarding their operation, especially if performed by noninvasive techniques of anemometry. Once velocity profiles for each valve are provided, it is possible to compare them in terms of hydrodynamic performance. In this first experimental study using laser doppler anemometry with mechanical valves, the simulations were performed at a steady flow workbench.

    OBJECTIVE: To compare unidimensional velocity profiles at the central plane of two bi-leaflet aortic prosthesis from St. Jude (AGN 21 – 751 and 21 AJ – 501 models) exposed to a steady flow regime, on four distinct sections, three downstream and one upstream.

    METHODS: To provide similar conditions for the flow through each prosthesis by a steady flow workbench (water, flow rate of 17L/min.) and, for the same sections and sweeps, to obtain the velocity profiles of each heart valve by unidimensional measurements.

    RESULTS: It was found that  higher velocities correspond to the prosthesis with smaller inner diameter and instabilities of flow are larger as the section of interest is closer to the valve. Regions of recirculation, stagnation of flow, low pressure, and flow peak velocities were also found.

    CONCLUSIONS: Considering the hydrodynamic aspect and for every section measured, it could be concluded that the prosthesis model AGN 21 - 751 (RegentTM) is superior to the 21 AJ – 501 model (Master Series). Based on the results, future studies can choose to focus on specific regions of the these valves.

    Descriptors: Heart valve prosthesis. Blood flow velocity. Laser-Doppler flowmetry.

  

     

   

  INTRODUCTION

  In vitro hydrodynamic characterization of prosthetic heart valves provides important information regarding their operation [1,2], especially if performed by noninvasive techniques of anemometry [3-8]. Regarding hydrodynamic performance, it is possible to compare the velocity profiles for each valve and develop new designs. Velocity profiles are different for every type of valve and regions of flow stagnation and separation could occur, inducing formation of thrombosis, tissue overgrowth and/or calcification as well as blood hemolysis due to shear stress [1,9,10]. ISO 5840:2005 standard offers a pattern for the hydrodynamic performance testing of prosthetic valves, considering a steady or pulsatile flow and allowing for the evaluation of these valves [11,12].

  Nevertheless, the comparison between prosthetic heart valves is possible under some conditions of flow similarity, which is the specific objective of this study: to compare the velocity profiles of two St. Jude bi-leaflet aortic valves with a nominal diameter of 21 mm exposed to a steady flow regime. The 1D velocity profiles were obtained at the central plane of flow, on four distinct sections, three downstream and one upstream of the valves.

  This first experimental study is due to an academic agreement established between UNICAMP (Medical School, Department of Surgery) and EPUSP (Polytechnic School, Mechanical Engineering Department). The study was developed at the Medicine Center and Experimental Surgery and the Biomedical and Environmental Engineering Laboratory, from the Medical School (UNICAMP) and Polytechnic School (EPUSP), respectively.

   

  METHODS

  The objective of this study was to compare, during a steady flow regime, the velocity profiles at the central plane of two St. Jude bi-leaflet aortic valves. For this reason, it was necessary to establish a suitable methodology for experimental hydrodynamic testing. An academic agreement celebrated between EPUSP and UNICAMP made it possible to use the 1D LDA system, the steady flow hydrodynamic workbench, and the valve prostheses.

  The in vitro simulations presented in this paper did not have the purpose of reproducing the physiological conditions of the test fluid (blood analog properties of viscosity, density, and temperature), neither mimicking the physiological pressure and volumetric flow curves. The test fluid used was water at 27ºC and a steady flow condition was imposed in order to compare the velocity profiles of the two prostheses under the same range of volumetric discharge. In order to meet the specific purpose of this study (velocity profiles comparison), the ISO 5840:2005 guidelines [11] were not considered for the hydrodynamic performance analysis in steady flow regime (i.e., the imposition of volumetric flow discharge from 5 to 30 L/min., varying every 5 L/min.), although the unique imposed flow rate was close to the mean value established in those guidelines. Similarly, the question of the "effective orifice area" of the prostheses, discussed in the standard as criteria for the hydrodynamic performance analysis, was not addressed here. These characteristics, as well as pulsatile testing, are convenient and will be the target of next studies [13,14].

  The materials and methods used in this study are presented below.

  Hydrodynamic workbench for steady flow regime

  The experimental workbench for the hydrodynamic testing in steady flow regime was designed at the Biomedical and Environmental Engineering Laboratory of EPUSP and was adapted at the Medicine Center and Experimental Surgery of UNICAMP.

  The workbench (Figure 1) consists of two reservoirs, an acrylic test chamber, sealing rings, three spherical valves, connections and pipes in PVC, and a positive displacement hydraulic pump with a nominal flow discharge of 360 gallons per hour (22.71 L/min). The same flow discharge was imposed for each experiment, allowing for the comparison of the velocity profiles obtained from the valves. An indirect method of volumetric flow measurement was used, by determining the effective flow of the pump once the steady state regime was performed on the hydrodynamic workbench.

  
    

    [image: Fig. 1 - Steady flow]

  

  The effective pump flow discharge was obtained through variations in observed volume in a chamber of the experimental workbench during a certain period of time measured by a chronometer. With the experimental workbench adjusted for steady flow and with the hydraulic circuit to the testing chamber blocked (changing the valve in Figure 1, n.1, to the closed position), the filling up of the superior reservoir up to a stipulated height for a registered period of time was observed. The water volume was determined through the internal area of the base of the superior reservoir. The effective pump flow discharge was obtained dividing this volume by the measured time.

  The steady flow regime was performed when the water level in the reservoirs remained invariable. The same flow resistance in the hydraulic circuit (equivalent resistance) was established for each experiment. Considering the differences between the two cardiac prostheses used, they offer distinct resistances to flow circulation, which implies different pressure distributions for each one (see the Results section). The equivalent flow resistance (total head loss) for each experiment was ensured by regulating the inferior spherical valve of the hydrodynamic workbench (Figure 1, n. 2). This spherical valve implies an adjustable flow resistance to the hydraulic circuit. To validate each experiment, the other two spherical valves (Figure 1, n. 1 and n. 3) remained , fully open and fully closed, respectively. In addition, the same total water volume was ensured on every testing. The effective flow value can be seen in the results section.

  In order to use the LDA system, a test chamber was conceived in a specific region of the hydraulic circuit (Figure 1, Detail A). The design of this test chamber is shown in Figure 2. It consists of two pipes and an optical confinement (Figure 2, n. 1), both in acrylic, and seal rings. The prosthesis (Figure 2, n. 4) is positioned under pressure, by longitudinal assembling of the two pipes, which in turn slide within the test chamber orifices. The two pipes downstream and upstream of the prosthesis (respectively, n. 2 and n. 3 in Figure 2) have internal diameters of 21.20 mm (able to shelter the chosen prosthesis) and both pipes are 210 mm long (upstream pipe length allows for the developed flow to be measured; downstream pipe length offers LDA measurements on different sections). Each pipe has one orifice to acquire pressure (Figure 2, n. 5) based on the height of the water column so that differential pressure can be obtained. When the pipes are positioned, they lock the prosthesis inside them. In this condition, the orifices are located 40 mm upstream and 20 mm downstream of the prosthesis.
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  Prostheses used 

  The high frequency of valve replacement in the aortic position gave support to the choice of these prosthesis models in the research here presented [15-16].

  Two St. Jude bi-leaflet prosthetic aortic valves, models 21 AGN – 751 (RegentTM) and 21 AJ – 501 (Masters Series), [17] were used. Although the two valves have the same nominal diameter of 21 mm, they have  internal diameters of 19.6 mm and 16.7 mm, respectively. These prostheses models are shown in Figure 3.
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  Considering dimensional variations of mechanical valves are negligible, only one prosthesis of each model was used in this study. So the results were considered independent of the number of samples. On the other hand, the internal diameter difference of the two prostheses (two different models) enabled the comparison and discussion of the results. Further studies are necessary to properly define the number of samples (prostheses).

  LDA used: working principle and description

  Before describing the LDA system used, its working principle is briefly discussed.

  The laser Doppler anemometry system (or LDA) consists of a first stage of laser beam transmission so that pairs of laser beams converge into an intersection point, representing the point of interest to be measured (flow containing seeding particles). At the same time, another stage occurs, which is characterized by the detection of scattered light radiation from the small intersection volume (when particle motion is due to specific flow velocities). Then, these data can be conditioned and processed for a particular type of information, since the flashing light frequency (Doppler frequency) is proportional to the flow velocity at the measurement point.

  In the transmission phase, the purpose is to have the pairs of laser beams converging in order to form a measuring volume at a particular intersection point. Since it is usually possible to separate three laser-beam wavelengths (violet, blue, and green) generated by the source, each wavelength can be manipulated in pairs of beams in orthogonal planes and it can provide information on up to three velocity components simultaneously: in each plane and for a specific point. This is why LDA systems are suitable for accurate velocity measurements. The most well-known configuration is called backscattering. In this configuration, the probes perform two simultaneous functions. Firstly, they are responsible for the convergence of monochromatic pairs of laser beams into the measurement point (intersection volume) through the outer lens (focusing lens). Secondly, they receive the scattered light (from seeding particles) through the inner lens (reception phase).

  When crossing the measurement volume, the seeding particles (contained in the flow) induce the scattering of light in varying intensity according to the flow velocity at that point. This returning light is redirected to the detection, signal conditioning, and processing phases. Finally, the results of the processing phase are manipulated and displayed using specific software. Thus, it is possible to know the velocity components of flow (1D, 2D, or 3D, depending on the system configuration) through sweeping points comprised of a linear sequence of measurement volumes.

  In this study, the LDA system of the Laboratory of Surgical Technique and Experimental Surgery at UNICAMP was used. The equipment is from Dantec Dynamics and it is actually capable of 1D velocimetry measurements only. This LDA system is based on Argon ions laser (Innova 70 Coherent, nominal power of 4 W), which is refrigerated by air with a backscattering configuration. The BSA Flow Software, from the same company, was also used.

  The scope of this study was the use of the 1D LDA system in order to obtain information about the horizontal plane of the flow. In addition, a manual traverse system was used for positioning the probe and, consequently, scanning the observed measurement points upstream and downstream of the prostheses.

   

  RESULTS

  The 1D measurement results (one section upstream and three sections downstream of the valves) obtained for the two St. Jude bi-leaflet prosthetic aortic valves through a steady flow are presented. Introductorily, the flow conditions, which were derived from the operating workbench, as well as the proper positioning of the LDA probe, are presented below.

  Preliminary preparation

  The prostheses were arranged in the test chamber as described in the methodology. The test fluid used was water at 27ºC, with the addition of seeding particles of 20 µm in diameter (Dantec Dynamics, Polyamide Seeding Particles).

  Plastic hoses were conveniently connected with a manometer in order to acquire differential pressure from the pipes' orifices upstream and downstream of the prosthesis (Figure 2, n. 5).

  As mentioned in the methods section, the flow used in the test chamber was the pump's effective flow, once both the same volume of water on the workbench and the steady flow regime on each experiment was established. The volumetric flow discharge was obtained indirectly: volume variation over measured time. This procedure was repeated three times and an arithmetic average was obtained. It was found that the flow rate imposed on the prosthesis was approximately 17 L/min. and this value represents the only possible flow discharge for the test chamber.

  With the LDA system in operation, the manual traverse system was referenced so that the laser beams always reached the mean horizontal plane of the pipes. A controlled routine established, via software, for the operation of the LDA system allowed some variables of the spectral analyzer to be controlled during the experiments, such as: the acquisition rate (up to 10 KHz), the photomultiplier voltage (up to 1,000 V), the amplifier signal gain (35 dB), and the operating power (170 mW). As described in the methods section, the LDA system operated only as 1D, through a probe with a pair of laser beams for the green spectrum and with the following characteristics: wavelength (ƛ) of 514.5 nm, diameter of 1.35 mm, focal length of 160 mm, spacing of the laser beam pair in the focal lens (frontals) of 38 mm, and fringes spacing (at the intersection volume of the beans) of 2.182 μm, with a total of 35 fringes.

  After establishing the horizontal plane for the reference position, the probe was positioned in the sections and points of interest, as shown in Figure 4.
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  Following the flow direction, the first point of interest was at 30 mm before the prosthesis (Figure 4, upstream). Three other points of interest were located after the prosthesis at 8 mm (Figure 4, downstream 1), 20 mm (Figure 4, downstream 2), and 32 mm (Figure 4, downstream 3). Therefore, the 1D LDA measurements consisted of scans of four sections for each prosthesis: one upstream and three downstream of the valve.

  Measurements in the hydrodynamic workbench

  After each prosthesis was assembled in the test chamber (Figure 2), the steady flow was established, and the probe was conveniently positioned facing the measurement point (Figure 4), the LDA system was used to obtain the 1D velocity profiles at the central plane along the inner diameter of the pipes (21.20 mm) and for four sections along flow direction. Every new measurement at the point of interest was obtained by displacing the LDA probe longitudinally through 0.50 mm over the horizontal diameter plane.

  Under 17L/min. of flow discharge, differential pressure  was 42 mm of water column (or 3.09 mmHg) for assembling the prosthesis 21 AGN - 751 (internal diameter of 19.6 mm) and 63 mm of water column (or 4.63 mmHg) for the prosthesis 21 AJ - 501 (internal diameter of 16.7 mm).

  Figures 5 to 8 show the measured velocity profiles for the two prosthetic valve models, under steady flow conditions with a volumetric discharge of 17 L/min, for each point of interest. The discussion of the results is presented in the next section.
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  DISCUSSION

  As stated in the methods section, the scope of this study does not address the guidelines of ISO 5840:2005 for hydrodynamic performance analysis. It only consists of accomplishing a comparison of the velocity profiles obtained for two models of valves with different internal diameters, under a common condition (volumetric discharge of 17 L/min.). Therefore, the prostheses provide different flow restrictions in the passage of the flow, which implies different localized head loss. According to the literature, a prosthesis with larger diameter offers a smaller head loss. To ensure that in each of the experiments the same equivalent resistance was imposed on the hydraulic circuit, we used a spherical valve (Figure 1, n. 2). In fact, when the prosthesis with smaller diameter was used, this specific spherical valve was kept more open.

  Each velocity profile obtained at 30 mm upstream the valve allowed for the flow discharge to be estimated by integrating the velocity profile in the referenced area. This calculation confirms the previously measured value of 17 L/min. with an error margin of approximately 5%. However, the testing by means of this single flow discharge represents an intrinsic limitation of this study [18].

  The results obtained using the 1D LDA correspond to those expected from the literature: for all of the downstream measurement sections, greater velocities correspond to the prosthesis with a smaller internal diameter (16.7 mm, St. Jude model 21 AJ – 501), with higher transversal gradients near the pipe wall. In terms of pressure measurements, the prosthesis with a larger internal diameter (19.6 mm, St. Jude model 21 AGN – 751) presented smaller values of differential pressure and, consequently, smaller local head loss (42 mm of water column, or 3.09 mmHg). This implies smaller resistance to the passage of flow, compared with the prosthesis with a smaller diameter. In terms of flow instabilities downstream the prosthesis, it was observed that they are greater in the section near the prosthesis (section 1, downstream). It was found that although certain symmetry of the velocity profiles occurs, this symmetry is not significant.

  Some small negative values of velocity were measured with the LDA system. Recirculation zones were observed for both prosthesis models, St. Jude 21 AGN – 751 and St. Jude 21 AJ – 501, particularly in the downstream sections. Although negative values of velocity were expected in the prostheses surroundings, they were not expected at the farthest sections (downstream 2 and 3). The transversal gradients of velocity are much more pronounced in the case of the prosthetic valve with a larger diameter (St. Jude 21 AJ – 501), which is possible to observe by analyzing Figures 6 and 7. Similar future studies with measurements in more than one direction, i. e., 2D LDA measurements, will be used to validate the results obtained in this study.

  In terms of hydrodynamics, the prosthesis with a larger internal diameter should be adopted, considering the smaller peak velocities in the aortic root and the smaller transversal velocity gradients in this case, with less probability of recirculation. This is in accordance with the adequate sizing of the effective orifice area criteria so that residual stenosis after valve implantation can be avoided, thereby minimizing the occurrence of elevated pressure gradients through the valve [19]. On the other hand, the occurrence of unsatisfactory pressure gradient across the prosthesis should also be avoided, as it would result in an incomplete reduction of the left ventricular hypertrophy [20,21]. Manufacturers have developed models of valves for different sutures without addressing controversies about the proper diameter of the prosthesis according to the patient's aortic annulus [19,20] and relying on the experience of clinical practice favoring hemodynamic performance.

  This can be seen for the two St. Jude prostheses tested here. The AGN 21 - 751 (RegentTM) model is designed for supra-annular suture and the AJ 21 - 501 (Masters Series) model for intra-annular suture. Currently, due to hemodynamic advantages, most surgeons employ the supra-annular positioning, even if there is a discrepancy among manufacturers regarding different internal diameter of the prostheses based on valves with the same nominal diameter [20-22]. For the prostheses studied here, which are from the same manufacturer, the choice of supra-annular prosthesis implies a valve with a larger inner diameter, although the two models have the same nominal diameter (21 mm). In fact, smaller peak velocities and a better hydrodynamic behavior were observed for all measurements of the supra-annular prosthesis 21 AGN – 751 (RegentTM) points of interest (Figures 6 to 8). However, it is not possible to disregard some surgical priorities that can be more relevant in some cases than the hydrodynamic aspects for a certain group of patients [20].

  Clearly, the present study has some limitations because it does not include other flow ranges besides 17 L / min. [11, 18] and the LDA system available is restricted to 1D measurements. It would be feasible to extend this study by using another type of pump and including additional spherical valves and a flowmeter in the hydrodynamic circuit, so that it is possible to adjust other values of volumetric discharge in steady flow regime. As explained in the methodology, this will be the focus of the next study, using a cardiac simulator (USP), where 2D laser anemometry will be used for velocity measurements [13,14].

   

  CONCLUSION

  For the two prosthetic valves tested according the hydrodynamic aspect considered, it was possible to verify the superiority of the prosthesis model AGN 21 - 751 (RegentTM) comparing with model 21 AJ – 501 (Master Series). This choice implies the supra-annular positioning. The results permit to focus, in next work, the observations and measurements in some specific regions nearby the prosthesis were the flow recirculation and peak velocities occurs. According with was exposed in methods, for further testing will be possible include a statistical analysis based on a batch of valves and regarding some guidelines suggested by the ISO 5840:2005 standard.

   

  ACKNOWLEDGEMENTS

  This research had the support of: Faculdade de Medicina da UNICAMP, through Laboratório de Técnica Cirúrgica e Cirurgia Experimental, Escola Politécnica da USP (EPUSP), through Laboratório de Engenharia Ambiental e Biomédica (PME, LAB), and Centro Tecnológico de Hidráulica (CTH).  The authors are grateful to these institutions for the infrastructure support during the research development.

  The authors also are grateful to Coordenação de Aperfeiçoamento de Pessoal de Nível Superior  (CAPES)  for the doctorate scholarship linked to the  Programa de Pós-Graduação em Engenharia Mecânica of EPUSP.

   

  REFERENCES

  1. Yoganathan AP, He Z, Casey Jones S. Fluid mechanics of heart valves. Ann Rev Biomed Eng. 2004;6:331-62.

  2. Dasi LP, Simon HA, Sucosky P, Yoganathan AP. Fluid mechanics of artificial heart valves. Clin Exp Pharmacol Physiol. 2009;36(2):225-37.

  3. Chew YT, Chew TC, Low HT, Lim WL. Techniques in the determination of the flow effectiveness of prosthetic heart valves. In: Cardiovascular techniques: biomechanical systems: techniques and applications. vol. II. London:Cornelius Leondes, CRC Press LLC;2001. p.70-117.

  4. Yoganathan AP, Chandran KB, Sotiropoulus F. Flow in prosthetic heart valves: state-of-the-art and future directions. Ann Biomed Eng. 2005;33(12):1689-94.

  5. Grigioni M, Daniele C, D'Avenio G, Morbiducci U, Del Gaudio C, Abbate M, et al. Innovative technologies for the assessment of cardiovascular medical devices: state-of-the-art techniques for artificial heart valve testing. Expert Rev Med Devices. 2004;1(1):81-93.

  6. Meyer RS, Deutsch S, Bachmann CB, Tarbell JM. Laser Doppler velocimetry and flow visualization studies in the regurgitant leakage flow region of three mechanical mitral valves. Artif Organs. 2001;25(4):292-9.

  7. Pinotti M. Is there correlation between the turbulent eddies size and mechanical hemolysis? J Braz Soc Mech Sci. 2000;22(4). Available from: URL: http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-73862000000400006.

  8. Meyer RS, Deutsch S, Maymir JC, Geselowitz DB, Tarbell JM. Three-component laser Doppler velocimetry measurements in the regurgitant flow region of a Björk-Shiley monostrut mitral valve. Ann Biomed Eng. 1997;25(6):1081-91.

  9. Lu PC, Lai HC, Liu JS. A reevaluation and discussion on the threshold limit for hemolysis in a turbulent shear flow. J Biomech. 2001;34(10):1361-4.

  10. Woo YR, Yoganathan AP. Pulsatile flow velocity and shear stress measurements on the St. Jude bileaflet valve prosthesis. Scand J Thorac Cardiovasc Surg. 1986;20(1):15-28.

  11. American National Standard. Cardiovascular implants – cardiac valve prostheses, ISO 5840:2005.

  12. Cheade EL. Atualização de sistema duplicador de pulsos para teste de válvulas cardíacas [Dissertação de Mestrado]. Campinas: UNICAMP, Faculdade de Engenharia Elétrica e de Computação; 2008. 120p.

  13. Bazan O, Ortiz JP. Design conception and experimental setup for in vitro evaluation of mitral prosthetic valves. Rev Bras Cir Cardiovasc. 2011;26(2):197-204.

  14. Bazan O, Ortiz JP. Sistema duplicador de pulsos para análise in vitro de próteses de válvulas cardíacas – testes preliminares de validação, em: 7º Congresso Latino Americano de Órgãos Artificiais e Biomateriais, COLAOB 2012, 2012, Natal/ RN, Proceedings of COLAOB 2012, disponível em: www.metallum.com.br/7colaob/resumos/trabalhos_completos/02-015.docx.

  15. De Paulis R, Schmitz C, Scaffa R, Nardi P, Chiariello L, Reul H. In vitro evaluation of aortic valve prosthesis in a novel valved conduit with pseudosinuses of Valsalva. J Thorac Cardiovasc Surg. 2005;130(4):1016-21.

  16. Dasi LP, Ge L, Simon HA, SotiropouloS F, Yoganathan AP. Vorticity dynamics of a bileaflet mechanical heart valve in an axisymmetric aorta. Phys Fluids. 2007;19(6):067105-17.

  17. St. Jude Medical, Cardiac Surgery, U.S. Product Catalog, April 2010.

  18. Blais C, Pibarot P, Dumesnil JG, Garcia D, Chen D, Durand L-G. Comparison of valve resistance with effective orifice area regarding flow dependence. Am J Cardiol. 2001;88(1):45-52.

  19. Dotta, F, Torres M, Manfroi W, Guaragna JCVC, Caramoni P, Albuquerque LC, et al. Desproporção prótese aórtica-paciente: definição, impacto e prevenção, Rev Bras Ecocardiogr. 2007;20(4):34-8.

  20. Zhang M, Wu QC. Intra-supra annular aortic valve and complete supra annular aortic valve: a literature review and hemodynamic comparison. Scand J Surg. 2010;99(1):28-31.

  21. Seitelberger R, Bialy J, Gottardi R, Seebacher G, Moidl R, Mittelöck M, et al. Relation between size of prosthesis and valve gradient: comparison of two aortic bioprosthesis. Eur J Cardiothorac Surg. 2004;25(3):358-63.

  22. Guenzinger R, Eichinger WB, Hettich I, Bleiziffer S, Ruzicka D, Bauernschimitt R, et al. A prospective randomized comparison of the Medtronic Advantage Supra and St Jude Medical Regent mechanical heart valves in the aortic position: is there an additional benefit of supra-annular valve positioning? J Thorac Cardiovasc Surg. 2008;136(2):462-71.

   

   

  Correspondence address:

  Ovandir Bazan

  Av. Prof. Mello de Moraes, 2231 – Cidade Universitária Armando de Salles Oliveira

  São Paulo, SP, Brazil – Zip code: 05508-030

  E-mail: ovandir.bazan@gmail.com

  Article received on April 4th, 2013.

  Article accepted on September 16th, 2013.

   

   

  Hydrodynamic testing carried out at Department of Surgery, Medicine Center and Experimental Surgery,University of Campinas (UNICAMP), Campinas, SP, Brazil.

  Work paper carried out at Departamento de Engenharia Mecânica da Escola Politécnica da Universidade de São Paulo (PME-PUSP), São Paulo, SP, Brazil.

  No financial support.

   

   

  
    [image: Abbreviations]

  

  
    [image: Authors' roles]

  





  DOI: 10.5935/1678-9741.20130077

  ORIGINAL ARTICLE

  
    Custódio IL, Lima FET, Lopes MVO, Silva VM, Santos Neto JD, Martins MPS, et al. Results of medium-term survival in patients undergoing cardiac transplantation: institutional experience. Rev Bras Cir Cardiovasc 2013;28(4):470-76

  

  
    Results of medium-term survival in patients undergoing cardiac transplantation: institutional experience

  

   

 

  Ires Lopes CustódioI; Francisca Elisângela Teixeira LimaII; Marcos Venícios de Oliveira LopesIII; Viviane Martins da SilvaII; João David Santos NetoIV; Maria do Perpétuo Socorro MartinsV; Samya Coutinho de OliveiraI

  IRN, Hospital de Messejana Dr. Carlos Alberto Studart Gomes, Fortaleza, CE, Brazil

  IIRN, PhD, Hospital de Messejana Dr. Carlos Alberto Studart Gomes, Fortaleza, CE, Brazil

  IIIPhD, Hospital de Messejana Dr. Carlos Alberto Studart Gomes, Fortaleza, CE, Brazil

  VHospital de Messejana Dr. Carlos Alberto Studart Gomes, Fortaleza, CE, Brazil

   

  
    ABSTRACT

    INTRODUCTION: The heart transplant became a consecrated therapy for patients with terminal heart failure, increasingly improving the survival.

    OBJECTIVE: To identify the medium-term results in patients undergoing cardiac transplantation.

    METHODS: This is a descriptive, documentary and retrospective study, using a quantitative approach, developed in a Unit of Transplant and Heart Failure, of a tertiary level public hospital, located in Fortaleza, CE, Brazil. The data were obtained from a sample of 188 patients (154 men and 34 women), submitted to the heart transplant, in the period from October 1997 to March 2011. There were calculated survival rates based on Kaplan-Meier methods.

    RESULTS: There were identified information about the patient's gender (male 81.91%), medical diagnosis which determined the heart transplantation (idiopathic cardiomyopathies 23.98%, ischemic 23.4% and Chagasic 17.02%). The median age of patients was 48 years old (interquartile range = 17.25 years) and the median observation period was 877 days. During this period, 78 patients died, resulting in survival ratios of 72%, 59% and 47% after 1, 5 and 9 years of cardiac transplantation, respectively. Younger patients had longer survival (P=0.0418).

    CONCLUSION: The medium-term survival of patients undergoing cardiac transplantation is significant, especially for younger patients.

    Descriptors: Heart transplantation. Survival rate. Mortality.

  

   

   

  INTRODUCTION

  Cardiac transplantation between humans began at the University of Cape Town, South Africa, in 1967, with surgery performed by Bernard [1]. In 1968 Zerbini & Decourt [2] performed the first heart transplant in Latin America and the seventeenth in the world, in patients with dilated cardiomyopathy.

  Cardiac transplantation remains the treatment of choice for patients with refractory heart failure, despite the great improvement in life expectancy with clinical treatment, and for patients with end-stage heart failure, providing better survival. It is accepted as an effective method for the treatment of patients without hope, pleasure or satisfaction of a healthy and dignified existence, or at risk of death [3].

  However, it cannot be considered an isolated event, but a process of continuous thread throughout the patient's life [4].

  The International Society for Heart and Lung Transplantation reported holding 76,538 orthotopic heart transplants in 352 centers in the world [5]. Brazil were recorded in 832 heart transplant procedures [6], showing that the country performs a high quantity of surgeries.

  Cardiac transplantation in the State of Ceará is only performed when the recipient is enrolled in the Unified Waiting List to receive the body [7]. Such receptors are patients with heart failure functional class III or IV New York Heart Association (NYHA) that are disabling with symptoms or at high risk of death in the first year and have no alternative to medical or surgical treatment [3]. However, there are limitations created by the higher number of receptors on the ongoing shortage of donors [8]. The increase of people placed on the waiting list for heart transplantation, is greater than those who are transplanted [7].

  The success of heart transplantation depends on the quality of donor hearts. The assessment of these hearts is to ensure the maintenance of adequate hemodynamic conditions on the receiver and ensure their survival. Thus, the selection of transplant candidates should be careful with identification of risk factors and coexisting illnesses. The main factors of poor prognosis for survival are reduced ventricular ejection fraction, NYHA functional class III/IV, elevation of serum catecholamines, hyponatremia, elevated pulmonary capillary wedge pressure, decreased cardiac index, ventricular arrhythmias and maximal oxygen consumption (VO2 max) reduced during exercise [9].

  Increases observed in cardiac transplant, new surgical techniques, immunosuppressive drugs, diagnostic methods and approaches of the multidisciplinary team in the early and late pre-and postoperative  contribute to the survival of patients undergoing heart transplantation. These factors besides influencing the survival of patients still improve their quality of life as they recover physical capacity, return to work and even sports. As proof of that, in the first year, the survival rate is around 80% to 90% in five years 60% to 70% and 60% in ten years after the surgery [4,10-12].

  Given these considerations, the aim of this study is to identify the medium-term outcomes in patients undergoing heart transplantation.

   

  METHODS

  This study examined the survival rates of patients undergoing heart transplantation. Data were obtained from the records of patients who were treated as outpatients in a public hospital that is reference to heart transplantation in a state in northeastern Brazil. The study included patients older than 18 years who underwent heart transplantation because of the following medical conditions: cardiomyopathies (dilated, idiopathic, Chagas disease, alcoholic, ischemic, valvular, hypertensive, hypertrophic, peripartum and viral), tachycardiomyopathy and retransplantation. Children and patients who did not submit complete data in the records of the transplant unit were excluded from the study. For data analysis, medical conditions frequently less than 10 were grouped into other heart conditions.

  Thus, most of the patients were male (81.9%) and had a median age at the start-up period of 48 years (interquartile range = 17.25 years). The three most common medical conditions that determine transplantation were idiopathic cardiomyopathy (23.9%), ischemic (23.4%) and chagasic (17.0%). The median follow-up was 877 days (interquartile range = 1802.8 days), and 58.5% of patients were alive when the study was terminated (Table 1).
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  Statistical differences in age at transplant were identified by gender (P=0.0075, men=49, women=43), state (P=0.0334, alive=48.36; dead=44.47), and medical conditions (P<0.0001). Medical conditions also were related to gender (P=0.0489). Moreover, no relation was found between the condition of the patient at the end of analysis and medical conditions (P=0.3477) and gender (P=0.3573).

  No statistical difference in survival times was identified in relation to gender (P=0.474) or medical conditions (P=0.352). On the other hand, the median survival time of patients who died was lower than that of patients alive at the end of the study period (113.5 vs. 1346.0, P<0.0001). No correlation was found between survival rates and age at transplant (rho=0.0171, P=0.8152).

  A total of 213 patients underwent heart transplantation since the first transplant in the institution. Of these, 24 were minors and one patient had incomplete data on their records and he could not be found. Thus, the records of a sample of 188 patients who underwent heart transplantation between October 1997 and March 2011 were assessed.

  The outcome variable was defined as the time between the transplant and the occurrence of death or study closure. The condition of patients who remained alive at the closing date of the study was treated as censored data. Explanatory variables included gender, medical diagnosis that determined the need for transplantation, the patient's age at transplant and patient status (alive or dead) at the time of the study survey.

  Data were assessed with the support of software R version 2.12.1. Absolute frequencies are presented, and the respective confidence intervals of 95% for qualitative variables. Quantitative variables are presented measures of central tendency (mean and median) and dispersion (standard deviation and quartiles). To check for normal distribution of quantitative variables was applied the Shapiro-Wilk test. In the event that the data were normally distributed, the means between groups were compared by Student's t test. Otherwise, we used the Wilcoxon test or the Kruskal-Wallis test when more than two groups were compared.

  To assess the association between qualitative variables was applied the chi-square or Fisher's exact test, depending on the expected frequencies calculated. Estimates of survival time were based on the methods of Kaplan-Meyer. For comparison of survival rates by sex and by patient status (censored/death) was applied to the Log-rank test.

  We performed a regression analysis according to the model of Cox proportional hazards to determine the influence of gender, medical conditions and age at transplantation on the survival ratio. The model fit was assessed by residual analysis Schoenfeld and Martingale. The level of statistical significance was 5%.

  This study was approved by the Research Ethics Committee of the institution, nº 774/10.

   

  RESULTS

  Estimates of the proportion of survivors generated using the Kaplan-Meyer show that survival rates fall at higher speed until the third year after transplantation (Table 2). Figure 1 depicts the survival curve of patients according to the Kaplan-Meyer. The median survival time estimated by the Kaplan-Meyer was 3268 days (approximately 6.6 years).
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  Ten models were fitted to identify the variables that best explain the survival time of patients undergoing cardiac transplantation. The model that best performance variables included medical diagnosis, gender and age at transplant (P=0.0421).

  The analysis of Schoenfeld residuals showed that the presented model adopted proportionality of errors (P>0.05) for all variables and Martingale residual analysis showed that there were no outliers generated by the adjusted model compared to the observed data.

  The data model of Cox proportional hazards are presented in Table 3. However, it is observed that the model had a poor fit with only the age variable statistical significance at 5%, showing that younger people have a higher survival rate. Patients with dilated cardiomyopathy showed a reduced survival time significantly only at the level of 7%.
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  DISCUSSION

  In this study, most patients are male (81.9%). Similar results were found in other studies, in which most patients submitted to heart transplantation (81.8%) are male [4,11,13]. In another study with 156 patients enrolled in the Unified Waiting List of Ceará for heart transplantation, concluded that the highest percentage of males (81%), young adults aged between 20-40 years (22.4%) and middle-aged adults 40-64 years (56.4%), with an average of 36 years, had dilated cardiomyopathy (91%), 69% underwent transplantation, 25% died before transplantation and 6% were excluded due to improvement or worsening of symptoms and the average waiting time was 136 days until the day of cardiac transplantation [7].

  The average age of patients in this study was 48 years. Found results similar to this study, with a mean age of 44.8 years [4], 44.9 years [13] and 46.9 years [12]. However, other studies showed a higher than average, with the average age of patients after transplantation of 52.0 [14] years and 54.0  years [15]. Thus, it was noticed that the majority of patients undergoing transplantation showed age considered productive, i.e., refers to the age at which the person has an occupation.

  In relation to etiology of cardiomyopathy frequently determined that heart transplantation were idiopathic cardiomyopathy (23.9%), ischemic (23.4%) and Chagas disease (17.0%). In similarity with a study that showed predominance in idiopathic dilated cardiomyopathy (39%), chagasic (26.5%), ischemic (24.2%) and other causes (10.3%) [16]. And disagreeing with other studies, which showed that cardiomyopathies motivated the transplantation were dilated (47.4%), Chagas disease (24.7%), ischemic (23.7%), valve (2.1%) and other cardiomyopathies [9,11,14,17].

  According to the data of the indication and survival after heart transplantation , it was found in this study percentages of 72%, 59% and 47% after 1, 5 and 9 years, respectively. However, we found some studies demonstrated that survival after heart transplantation is around 72.7% in the first year, 61.5% at five years, 56.4% in seven and 60% in ten years in exercise capacity, return to work and quality of life of patients undergoing the procedure, when compared to conventional treatment of heart failure [3,8,18-20]. 

  Rates of graft survival and patient from the United Network for Organ Sharing October 1987 to December 1994 in the United States (n=14.665) showed a graft survival: in one month, 91.4%, one year, 81.8%, 2 years 77.4%, 3 years to five years 73.4%, 65.7%. And patient survival: in one month, 92.0%, one year, 82.8%; 2 years, 78.6%; 3 years, 75.0%, and five years, 67.8%. These recipients were predominantly white (n=12,196), the others were black (n=1.429), Hispanic (n=610), Asian (n=148), and other unknown (n=282). Five-year survival was better in recipients of white (69.0%) than in other groups (blacks 60.0%, Hispanics 64.0%, Asians 63.9%) [21].

  The medium-term survival of patients undergoing heart transplantation was significant, particularly for younger patients, and, consistent with results from another study, because despite the impact of age on outcomes of cardiac transplantation continue to be debated, especially regarding adequacy of heart transplantation in patients who are older than 60 or 65 years of age, in general, the worst results are seen in extremes of age, in patients with less than one year of age, and those over 65 years [11]. Research points out that the experience of recipient age greater than 50 years was not a risk factor for early mortality. There was, however, an increased risk for patients over 60 years of age, though the numbers were small, making it difficult statistical inference [22].

  Another study shows that the age limit for heart transplantation is relative and difficult decision because biological factors have more influence than the actual chronological age [8]. Some risk factors can help in better selection of donors and recipients and direct new scientific investigations in the field of cardiac transplantation, survival and prognostic factors related to donor age above 40 years, especially in females, and ischemic stroke/hemorrhage as a cause of brain death, and the association of these three factors of poor prognosis. Recipients with cardiac operations have a higher early mortality related to vascular coagulopathy and neurological disorders [4].

  It may be noted that 58.51% of patients undergoing heart transplantation were alive when the study was completed, showing the work done by a multidisciplinary team with deep knowledge of the prognosis and management of these patients. The selection of candidates for heart transplantation involves the use of prognostic variables to identify patients with advanced heart failure, combined with the contraindications and comorbidities, which can lead to unfavorable outcomes such as reduced survival after transplantation or high perioperative risk [23].

  Limitations of the study

  Because the study used existing records in the institution, few variables were studied and registration bias may have influenced the estimates. Thus, other factors may influence survival in patients undergoing heart transplantation were not recorded and therefore were not included in the adjusted models. The sample size may also have influenced the estimates because some medical conditions that determined the need for transplantation showed small samples. Although it was identified a relationship between longer survival and the age of patients, no inference can be made for children or adolescents from this study. Moreover, few variables were assessed. There was no way to expand the analysis of the data, because data were available only who were recorded on the forms.

   

  CONCLUSION

  We identified that the medium-term survival in patients submitted to heart transplantation showed significant results, especially for younger patients. The median survival time was about six and a half years and a little over 40% of patients survive more than nine years after transplantation.
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    ABSTRACT

    OBJECTIVE: To evaluate the influence of the crown-rump length and body mass index on sonographic evaluation of the fetal heart using abdominal and vaginal routes in the first trimester of pregnancy.

    METHODS: We conducted a cross-sectional study with 57 pregnant women between 12-14 weeks (CRL< 84 mm). We evaluated the following fetal cardiac plans using the abdominal and vaginal routes: four-chamber view, right ventricle outflow tract, left ventricle outflow tract and aortic arch. We used the B-mode, color Doppler and four-dimensional ultrasonography (spatio-temporal image correlation). To evaluate the influence of crown-rump length and body mass index in the assessment of fetal cardiac planes, we used the t test unpaired.

    RESULTS: There were no statistically significant differences in the rates of success and failure between abdominal and vaginal routes in relation to body mass index, however, there was a higher failure rate in vaginal assessment using B mode associated with color Doppler (P<0.01).

    CONCLUSION: The crown-rump length and body mass index had no interference in fetal cardiac assessment in the first trimester of pregnancy.

    Descriptors: Fetal heart. Color Doppler. Ultrasonography, Doppler, Color. Crown-rump length. Body mass index.

  

   

   

  INTRODUCTION

  Congenital heart disease (CHD) are the most common birth defects, affecting 5-8 per 1,000 live births [1]. Early diagnosis of CHD allows better prenatal care and referral of pregnant women to tertiary center of cardiology and neonatal cardiac surgery.

  Fetal cardiac assessment through abdominal approach during the examination of screening for chromosomal defects in first trimester of pregnancy allows the evaluation of the four-chamber plane, and enable the diagnosis of 44.8% of CHD [2]. The vaginal ultrasound has been used for almost 20 years for fetal cardiac evaluation at the end of the first trimester of pregnancy, allowing the assessment of the four-chamber plane in addition to the extended examination [3]. The three-dimensional ultrasound using spatio-temporal image correlation (STIC) software has been used in the first trimester through the abdominal approach, demonstrating that cardiac volumes sent via an internet link allowed us to obtain standard cardiac planes [4].

  The first trimester screening is important, not only for the calculation of risk for chromosomal defects, but also to correct dating of gestational age, assessment of some fetal malformations and determination of chorionicity in cases of twin pregnancies [5,6].

  The body mass index (BMI) and crown-rump length (CRL) can be factors that influence fetal cardiac assessment in the first trimester through abdominal approach [7], however, there are no descriptions of the influence of these parameters in vaginal or STIC approaches.

  The aim of this study is to assess the influence of BMI and CRL in the assessment of fetal cardiac planes, through vaginal and abdominal approaches, using B mode, color Doppler and STIC.

   

  METHODS

  We performed a prospective cross-sectional study with healthy pregnant women between 12 and 14 weeks of gestation, from July 2011 to July 2012. This study was approved by the Research Ethics Committee of the Federal University of São Paulo (UNIFESP), whereas women who agreed to participate signed a voluntary written informed consent. Inclusion criteria were singleton pregnancies, with measurement of CRL from 45 mm to 84 mm. We performed a single measure of CRL, which also served to the correct dating of gestational age.

  Patients were randomly selected, with the examinations in two Voluson 730 Expert and E8 devices (General Electric Healthcare, Zipf, Austria) equipped with volumetric convex (RAB4-8L) and endocardial (RIC5-9W) transducers. Cardiac assessment was performed by a single examiner (AIFL) immediately after the screening of the first trimester. Initially, we used the abdominal approach, associating the B mode to color Doppler, followed by vaginal approach. We aimed to obtain the plans of four heart chambers, left ventricular outflow tract and right ventricular outflow tract and aortic arch. In the plane of the four heart chambers, size, axis and symmetry of the chambers were assessed.

  In the plans of the right and left ventricular outflow tract, there was the crossing of the great vessels, in addition to the similarity of their diameters. The plane of the aortic arch allowed the identification of the descending aorta. We considered "successful" when all four planes were obtained by abdominal and/or vaginal and "unsuccessful" when obtaining three or fewer plans.

  After the two-dimensional evaluation, the assessment was performed by STIC associated with color Doppler. A four-dimensional assessment was performed immediately after the two-dimensional, starting with an abdominal approach, followed by vaginal. The acquisition of the STIC volumes was performed in the plane of the four heart chambers, wherever possible with the fetal back at 6h, with a scan time of 10 seconds and aperture angle of 20º.

  The maximum scan time for each method was 30 minutes. All women returned at the age between 20 and 24 weeks for completion of two-dimensional echocardiography, in order to confirm normal fetal heart anatomy. The women were not followed-up, not being obtained their neonatal outcomes.

  Statistical analysis was performed using SPSS software version 18.0 (SPSS Inc. Chicago, IL, USA). To assess the influence of BMI and CRL in fetal cardiac evaluation by abdominal and vaginal approaches, we used the unpaired t test. We used a significance level of P<0.05.

   

  RESULTS

  We assessed 57 pregnant women between 12 and 14 weeks (19 patients in each gestational age) who agreed to participate in the study, and 4 were not included because they had not the CRL > 84 mm. Therefore, for final statistical analysis were considered 53 pregnant women. The average maternal age was 27.8 ± 5.5 years (range of 14-39 years). The average CRL was 71.5 ± 8.6 mm (range of 55.9 to 84 mm). The median maternal BMI was 23.8 ± 2.6 kg/m2 (range of 17.5 to 29.9 kg/m2).

  BMI did not influence the performance of the methods (B mode, color Doppler and STIC) when using the vaginal approach, but in the abdominal approach, although with no statistically significant differences, the findings suggest that it is more difficult for a satisfactory examination as BMI increases (Table 1). Regarding the CRL, there was greater failure rate in assessing through vaginal approach when using color Doppler and B modes (P<0.01) (Table 2).
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  DISCUSSION

  In this study we assessed the influence of BMI and CRL in evaluating standardized cardiac planes between 12-14 weeks of gestation, through abdominal and vaginal approaches, through B mode, Color Doppler and spatio-temporal image correlation. To our knowledge, there are no studies in the literature with similar methodology.

  Obstetric oltrasonography of obese women is difficult and in some situations can become a real challenge for physicians. In a study comparing obese women (BMI > 30kg/m2) versus non-obese pregnant women (BMI < 30kg/m2) who underwent second trimester ultrasound, it was found that suboptimal visualization rates increased significantly in obese group, both for the heart (37% versus 19%) and fetal column (43% vs. 29%) [ 8].

  In the first trimester, only one study assessede the influence of BMI on fetal cardiac evaluation [7]. In this study, 103 pregnant women between 11 and 13 weeks and 6 days were examined, through abdominal approach using B mode and, in some cases, associated with color Doppler. They did not found no influence of BMI in cardiac assessment (P=0.752) [7]. Similarly, in our study, assessing 54 pregnant women between 12 and 14 weeks, there was also no influence of BMI. One possible explanation would be the fact that at the end of the first trimester, most of the women maintains prepregnancy BMI, in addition, the mean BMI of our group was 23.8 kg/m2, and no pregnant woman had a BMI > 30kg/m2. Other studies have reported the influence of maternal BMI as a visualization of the fetal heart in the first trimester of pregnancy [9-11]. Even the guideline of the American Institute of Ultrasound in Medicine (AIUM) for fetal cardiac evaluation refers to a technical limitation in the case of obese patients, due to acoustic shadows in the third trimester. They reported the need for assessments at different times, in addition to optimization of the device and focus adjustment, frequency, gain, magnification, temporal and harmonic [12] resolution.
    In relation to the influence of CRL, we observed failure rate statistically significant only for the group assessed by vaginal approach using color Doppler and B mode (P<0.01). In a previous study of the screening in the first trimester, the CRL showed a factor of influence on quality of nuchal translucency measurement [13]. Regarding fetal cardiac evaluation, there is only one study that assessed the influence of the CRL [7].

  In this study, the authors observed no influence of CRL in fetal cardiac assessment (P=0.899), with a mean of CRL of 72.1 mm [7], however, it was performed only the assessment by laparotomy. In our study, the mean CRL was 71.5 mm and we used the abdominal and vaginal approaches in all cases. The higher failure rate in vaginal approach is due to the need for prior learning curve, plus the need for experienced examiners to obtain the standardized cardiac plans. In a study by Vimpeli et al. [ 14 ], who assessed 584 fetuses with CRL between 41 and 78 mm, the rate of success in getting all cardiac plans was only 58%.

  As limitation of the study, we noted that all pregnant women were randomly selected, so that the results were adversely affected due to the absence of women with BMI > 30kg/ m2. Maybe if we had selected patients knowingly obese or with certain diseases prior to pregnancy such as diabetes mellitus we could infer the real impact of maternal BMI in assessing the quality of fetal cardiac examination in the first trimester of pregnancy.

   

  CONCLUSION

  Concluding, we found no influence of the index of body mass and crown-rump length in fetal cardiac assessment between 12-14 weeks gestation. The assessment through vaginal approach needs more prior training, and experienced examiners in this pathway. Subsequent studies using populations of previously obese women are needed to prove the real influence of body mass index in fetal cardiac assessment in the first trimester of pregnancy.
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    ABSTRACT

    OBJECTIVE: Increased glucose 6-phosphate dehydrogenase activity has been demonstrated in heart failure. This study sought to assess myocardial glucose 6-phosphate dehydrogenase activity in retraining of the subpulmonary ventricle of adult goats.

    METHODS: Eighteen adult goats were divided into three groups: traditional (fixed banding), sham, and intermittent (adjustable banding, daily 12-hour systolic overload). Systolic overload (70% of systemic pressure) was maintained during a 4-week period. Right ventricle, pulmonary artery and aortic pressures were measured throughout the study. All animals were submitted to echocardiographic and hemodynamic evaluations throughout the protocol. After the study period, the animals were killed for morphological and glucose 6-phosphate dehydrogenase activity assessment.

    RESULTS: A 55.7% and 36.7% increase occurred in the intermittent and traditional right ventricle masses, respectively, when compared with the sham group (P<0.05), despite less exposure of intermittent group to systolic overload. No significant changes were observed in myocardial water content in the 3 groups (P=0.27). A 37.2% increase was found in right ventricle wall thickness of intermittent group, compared to sham and traditional groups (P<0.05). Right ventricle glucose 6-phosphate dehydrogenase activity was elevated in the traditional group, when compared to sham and intermittent groups (P=0.05).

    CONCLUSION: Both study groups have developed similar right ventricle hypertrophy, regardless less systolic overload exposure of intermittent group. Traditional systolic overload for adult subpulmonary ventricle retraining causes upregulation of myocardial glucose 6-phosphate dehydrogenase activity. It may suggest that the undesirable "pathologic systolic overload" is influenced by activation of penthose pathway and cytosolic Nicotinamide adenine dinucleotide phosphate availability. This altered energy substrate metabolism can elevate levels of free radicals by Nicotinamide adenine dinucleotide phosphate oxidase, an important mechanism in the pathophysiology of heart failure.

    Descriptors: Energy metabolism. Hypertrophy, right ventricular. Transposition of great vessels. Cardiac surgical procedures. Goats.

  

   

   

  INTRODUCTION

  Both adult and adolescent patients diagnosed with congenially corrected transposition of the great arteries (CCTGA) as well as those with transposition of the great arteries (TGA) who underwent either Senning or Mustard surgery can develop right ventricle dysfunction (systemic) [1,2]. Subpulmonary ventricular retraining for anatomical correction, in those patients, still presents disappointing results. Hypertrophy induced by acute pressure overload can lead to foci of cellular necrosis in the hypertrophied myocardium and, consequently, to late ventricular dysfunction [3,4]. At present, it is imperative to understand the molecular mechanisms involved in hypertrophy of the mature myocardium induced by pulmonary trunk banding (PTB) in order to establish retraining protocols for a more "desirable" physiological hypertrophy.

  In physiological conditions, fatty acids, especially the long chain ones, act as the main myocardial energy substrate [5]. Fatty acid oxidation in mitochondria represents approximately 70% of all ATP production in a normal heart [6,7]. On the other hand, several studies have shown that there is greater preference for glucose oxidation by cardiac substrates in  heart failure and in a hypertrophic heart [8,9]. However, the change in energy substrate varies according to the etiology and severity of the ventricular dysfunction, where the degree of metabolic modulation plays an important role in determining adaptive or maladaptive function in terms of states leading to pathological hypertrophy.

  G6PD is the first and rate-limiting enzyme in the pentose phosphate pathway, which is an alternate and independent pathway from glycolysis, generating nicotinamide adenine dinucleotide phosphate (NADPH) and pentose (ribose-5-phosphate). It catalyzes the conversion of Glucose 6-Phosphate into 6-Phosphogluconolactone. The process is divided into two phases: generation of NADPH and non-oxidative synthesis of pentose. It maintains the level of the NADPH coenzyme, which in turn maintains the level of reduced glutathione, protecting the cells, in normal conditions, from oxidative lesions. Therefore, the more NADPH is needed, the greater the activity level of the G6PD enzyme.

  There is evidence that greater G6PD activity leads to increased production of superoxide radicals as well as oxidative stress in diabetes, heart failure, and hypertension. Previous studies of the energy metabolism of acute myocardial hypertrophy in young animals have shown an increase in G6PD activity associated with ventricular dysfunction in continuous systolic overload, compared to intermittent overload [10].

  In the subset of the subpulmonary ventricle retraining of adult patients for the double switch operation , it would be also interesting to analyze changes in energy metabolism. This study sets out to evaluate qualitative differences in the process of myocardial hypertrophy induced by continuous and intermittent pressure overload, through biological markers such as G6PD, which show occasional phenotypic changes to the energy metabolism.

   

  METHODS

  This study was approved by the Ethics Committee for the Analysis of Research Projects at – InCor University of Sao Paulo Medical School (process: SDC 2660/05/080) and carried out in accordance with the regulations on the use of animals in teaching and research of the Brazilian College of Animal Experimentation (COBEA). Eighteen adult goats with comparable weight (P=0.63) were used, divided into three groups: (1) Traditional group (n=6, weight=26.33 kg ± 2.32 kg, PTB with continuous systolic overload of the RV); (2) Sham or Positive Control group (n=6, weight=26.42 kg±2.63 kg, loose banding, no overload of the RV); and Intermittent group (n=6, weight=25.17 kg ± 2.48 kg, PTB with adjustable device and 12 hours/day of intermittent systolic overload of the RV).

  Anesthesia

  The animals were fasted for 24 hours before the surgery and received Xylazine 2%, 0.1 mg/kg IM, as preanesthetic medication. Anesthesia was induced with propofol 1% (7 mg/kg), intravenously (IV) for orotracheal intubation. The animals were maintained under  mechanical ventilation (Takaoka Fuji Maximus, São Paulo, SP), with inspired oxygen fraction between 60 and 100% and Isoflurane inhalation (1 to 2%). The goats were placed in the right lateral decubitus and monitored with continuous electrocardiogram (ECG) and invasive arterial pressure (auricular artery). Postoperative pain relief was obtained in the first three days by administering Tramadol chlorhydrate (2 mg/kg, intramuscular).

  Surgical Procedure

  The goats were prepared for the sterile procedure, as described in previous studies [11,12]. For animals in the Traditional group, pulmonary trunk (PT) banding was performed with cardiac tape (Polysuture, São Sebastião do Paraíso, MG), positioned about 10 mm above the valve. Animals in the Sham and Intermittent groups had an adjustable banding device implanted immediately above the pulmonary valve and fixed to the PT adventitia. The insufflation button was implanted and fixed subcutaneously in the thorax. Hemodynamic monitoring catheters were exteriorized and maintained filled with  heparin. The following antibiotics were administered prophylactically to all animals: cefazolin (30 mg/Kg), gentamicin (4 mg/Kg), and Benzathine Penicillin (500,000 IU), intramuscular. The Benzathine Penicillin dose was repeated after two weeks. In addition, Heparin Sodium 5,000 IU was administered daily by subcutaneous injection until the end of the protocol.

  Description of the adjustable banding device

  The adult model device  was developed in collaboration with SILIMED (Indústria de silicone e instrumental médico-cirúrgico e hospitalar Ltda., Rio de Janeiro, RJ), as previously published [11,12]. It has an outer diameter of 24 mm and is 6 mm wide. The inner surface has a distensible silicon layer, 0.6 to 0.8 mm thick, whose expansion compresses the lumen of the PT according to the amount of liquid injected in the insufflation button. This button is implanted subcutaneously so that fine adjustments to the diameter of the banding ring can be made percutaneously.

  RV systolic overload protocol and pressure readings

  Traditional Group

  RV training started during the banding implant surgery. The animals remained under continuous systolic overload of the RV for a period of four weeks, with conventional fixed banding adjusted on the day of the surgery in order to reach an RV systolic pressure of about 70% of systemic systolic pressure, provided that there was no more than a 10% drop in systemic systolic pressure. Pressures of RV, PT, and aorta (Ao) were recorded twice a week with the animal conscious and immobilized on a special stretcher.

  Sham Group

  As in the Traditional group, hemodynamic measurements were taken twice a week during the four weeks of the study and the banding device was kept deflated throughout the protocol.

  Intermittent Group

  The RV training started after approximately 60 hours of convalescence. As in the Traditional group, baseline pressures of RV, PT, and Ao were recorded with the animal conscious and the device completely deflated. Subsequently, the adjustable banding device was insufflated with 0.9% saline in order to reach the same RV systolic overload as the Traditional group. The pressures were then measured once again. The RV systolic overload was maintained for a period of 12 hours, after which arterial pressures were read one more time. After that, the device was deflated and pressures were measured again. The process of insufflating and deflating the device was performed daily for four weeks, with pressures being measured three times a week. On alternate days, the injected volume was the same as the volume calculated on the last day of hemodynamic measurements.

  Echocardiographic study

  All animals underwent echocardiographic evaluation by the same observer prior to the protocol and weekly after surgery. During the exams, the goats were sedated with Ketamine (10 mg/kg, intramuscular) and kept in the left lateral decubitus. The ACUSON Cypress (Siemens Healthcare, Mountain View, USA) echocardiography machine was used as well as the multi-frequency sector transducer (1.8-3.6 MHz) to capture images and analyze flow. The thicknesses of the interventricular septum (IVS) and left ventricle (LV) posterior wall were measured by two-dimensional echocardiogram at the end of diastole through longitudinal parasternal section at the mitral valve cusps [13]. The thickness of the RV free wall was obtained through transverse parasternal section (at the great vessels and at the papillary muscles level) and longitudinal four-chamber section in the region where its boundaries were more easily seen. Finally, the arithmetic mean of those values was obtained.

  Weighing cardiac masses

  At the end of the protocol, the animals were euthanized for resection of the heart. Anesthesia was deepened and heparin (5 mg/kg) was administered endovenously. Then, potassium chloride was administered until cardiac arrest. At that time, samples of the RV, LV, and interventricular septum were collected, weighed, and immediately placed in tagged plastic containers. The samples were stored in liquid nitrogen (-80ºC) until they could be transferred to the Genetics and Molecular Cardiology Laboratory, where they were kept in a special freezer (Forma Scientific -80º C). The heart was then removed from the thorax. The great vessels, atria, as well as the cardiac valves and epicardial fat were carefully resected. Ventricular and septal walls were separated so that cardiac masses could be weighed individually in a METTLER AE-200 (Mettler-Toledo AG, Greifensee, Switzerland) digital scale.

  Tissue water content 

  After weighing the cardiac masses, samples were collected from each one for water content assessment. Every sample was initially weighed (IW), then wrapped in aluminum foil and properly identified before being placed in an incubator (temperature: 55-60º C). After about 70 hours of dehydration, every sample was weighed once again to determine dry weight (DW). The percentage of water content was then determined by the following formula, assuming the water distribution was homogenous in the septum and ventricles:

  WC (%) = 100 – (DW x IW-1 x 100)

  Analysis of glucose 6-phosphate dehydrogenase (G6PD) maximum activity

  G6PD maximum activity was determined in the septum and ventricle samples obtained. Samples were stored in liquid nitrogen and homogenized in extraction buffer (proportion 1:5 weight/volume). The material kept in ice was homogenized  using  Polytron (PT 3100, Kinematica AG, Littau-Lucerne, Switzerland), at maximum speed for 30 seconds. Cell remnants were separated by centrifugation (15,000 g, 15 minutes, 4ºC) using a Centrifuge 5417 C/R- Eppendorf (Hamburg, Germany). Enzymatic activity was analyzed using the supernatant of the last centrifugation.

  Proteins were quantified using the BCATM protein assay kit (PIERCE Biotechnology, Rockford, IL, USA). Results were expressed as nmol.min-1.mg-1 of protein present in the extract. The extraction buffer for G6PD contained Tris-HCl (50 mM) and EDTA (1 mM), with a pH of 8.0. The assay buffer (270 mL/sample) was comprised of Tris-HCl (8.6 mM), MgCl2 (6.9 mM), NADP+ (0.4 mM), and Triton X-100 0.05% (volume/volume), with a pH of 7.6. The reaction was initiated by adding 15 mL of Glucose-6-phosphate (1.2 mM) to the enzymatic extract (15 mL sample) and it was monitored for 10 minutes at 25º C. Absorbance was monitored at 340 nm, the extinction coefficient being 6.22 for that particular wavelength.

  The biochemical reaction is based on glucose phosphorylation and subsequent oxidation of glucose-6-phosphate to 6-phosphogluconate catalyzed by G6PD. G6PD activity levels were determined indirectly as the total NADPH produced in the pentose phosphate pathway.

  Statistical Analysis

  Means of the hemodynamic and echocardiographic variables were compared between groups and throughout the protocol  by two-way analysis of variance (ANOVA) with repeated measures. Values for mass, water content, and G6PD maximum activity in the RV, LV, and IVS were compared by one-way ANOVA. Both analyses were followed by the Bonferroni post hoc test. Systolic overload imposed on the RV, in the Traditional and Intermittent groups, was assessed by calculating the areas under the curve (trapezoidal method). The comparison between those areas was made through unpaired Student's t-test. Values were expressed as mean ± standard deviation (SD), unless otherwise indicated. The significance level was 5% for all cases. Statistical analyses were done using GraphPad Prism v.4 (San Diego, CA, USA) and SigmaStat v.3.11.0 (Systat Software, Inc., San Jose, CA, USA).

   

  RESULTS

  Hemodynamics

  RV/PT pressure gradient

  The Traditional group showed a decrease in gradient after the second postoperative day (from 45.00 mmHg ± 4.90 mmHg to 39.25 mmHg ± 13.05 mmHg), but remained stable until the end of the protocol (limits: 36.33 mmHg ± 4.04 mmHg to 40.00 mmHg ± 7.72 mmHg). During euthanasia, there was a significant decrease in the RV/PT gradient in the Traditional group (P<0.05), compared to the values of the fourth week. In the Sham group, as opposed to the others, pressure gradient (limits: 4.67 mmHg ± 2.08 mmHg to 9.40 mmHg ± 4.51 mmHg) was maintained throughout the protocol (P<0.05).

  Peak pressure gradients were significantly higher in the Intermittent group (limits: 46.67 mmHg ± 6.80 mmHg to 59.00 mmHg ± 8.29 mmHg) (P<0.05), alternating with periods of "rest" of the RV. The RV/PT gradient remained elevated in both study groups compared to the Sham group (P<0.001). The Traditional group was subjected to a significantly larger area of systolic overload (23,764 mmHg.h ± 2,192 mmHg.h) than the Intermittent group (17,414 mmHg.h ± 1,144 mmHg.h; P<0.0001). Both Traditional and Intermittent groups had larger areas of systolic overload than the Sham group (3,841 mmHg.h ± 1,298 mmHg.h; P<0.05).

  RV/Ao pressure ratio 

  Baseline RV/Ao pressure ratio of approximately 0.25 was similar in all groups. During surgery, RV/Ao ratio of 0.70 was reached in the stimulated groups. However, after the first week, the ratio decreased significantly in the Traditional group (P<0.05) and remained stable for the remainder of the study. In the Sham group, the baseline RV/Ao ratio remained stable throughout the protocol (P<0.05). In the Intermittent group, the maximum RV/Ao ratio was kept at around 0.7 throughout the study, as opposed to the Traditional group (Figure 1; P<0.05).
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  Echocardiographic findings

  Thickness of the cardiac walls. There was significant percentage variation in the thickness of the RV free wall in the Intermittent group, starting in the first week of the study when compared to the Sham group (P<0.001), and in the second and fourth weeks of the study when compared to the Traditional group (P<0.01; Figure 2). There was no variation among the groups in the thicknesses of the interventricular septum and the LV posterior wall.
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  Morphological findings

  Measurement of cardiac mass

  Table 1 shows the weight of the ventricular chamber masses. The Intermittent and Traditional groups showed an increase in RV mass of 57.0% and 36%, respectively, compared to the Sham group (P<0.05). There was no significant variation in the weight of the IVS (P=0.09) and LV (P=0.30) masses among the groups.
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  Water content

  There was no significant variation in water content of the RV myocardium in the Traditional (79.67% ± 1.25%), Sham (79.16 ± 1.28), and Intermittent (80.61 ± 1.87) groups (P=0.27).

  Glucose 6-phosphate dehydrogenase (G6PD) maximum activity

  Table 2 shows the mean of absolute values for G6PD maximum activity in the Traditional, Sham, and Intermittent groups. In the Traditional group, maximum activity levels of this enzyme in the RV were 55.2% higher than in the Sham group and 40.7% higher than in the Intermittent group (P=0.05). These data are graphically represented in Figure 3. No significant differences were found between the groups in G6PD maximum activity in the LV (P=0.39) and Septum (P=0.31).
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  DISCUSSION

  This experimental study set out to compare right ventricular hypertrophy in adult goats subjected to intermittent versus traditional systolic overload, highlighting the energy metabolism in the ventricular retraining of mature myocardium. From a morphological standpoint, differences in hypertrophy in favor of the Traditional group were expected due to the higher exposure of the myocardium to hypertrophic stimuli, quantified by the larger area of systolic overload of the right ventricle.

  Even though both ventricular retraining groups were able to promote ventricular hypertrophy of similar magnitude compared to the Sham group, the echocardiographic findings of the Intermittent group showed increased RV free wall thickness. However, the length of time of the hypertrophic process was greater than that  found in in young animals submitted to just 96-hour intermittent systolic overload protocol.

  Likewise, morphological and/or echocardiographic analyses revealed no changes in septal thickness, which also diverges from previous studies in young animals that showed significant increase in the septal mass [10]. Perhaps this deviation can be explained by a more efficient protein production in young as opposed to mature myocardium. All three groups showed no variation in myocardium water content, a sign of cellular edema, suggesting the gain in mass was mainly due to enhanced protein synthesis.

  Previous studies from our laboratory have demonstrated impaired functional and morphological RV performance of adult goats submitted to Traditional systolic overload under the same protocol. [11,12]. Likewise, there was a concordance of impaired RV function and increased RV G6PD activity of Traditional group after 4-week study period, corroborating the findings of the 96-hour systolic overload in young animals [10]. Increased G6PD activity indicates an exacerbation of the pentose phosphate pathway and it can mean loss of redox balance, with higher production of NADPH and reduced glutathione, as well as development of oxidative stress derived from superoxide anions associated with NADPH oxidase.

  Under pathological conditions, NADPH is produced by activation of G6PD after stimuli from a range of factors, such as angiotensin II, thrombin, and alpha tumor necrosis factor [14,15]. Cardiomyopathy related to protein aggregation and myocardial lesion would be the final consequence. There is growing evidence that increased G6PD activity is associated with oxidative and reductive stress, with new drugs being developed in order to inhibit its activity [16]. For instance, patients with diabetes mellitus show increased G6PD activity and NADPH levels. This metabolic disorder is associated with endothelial dysfunction due to the inhibition of nitric oxide synthesis [17].

  Although the mechanisms through which most of the free radicals are produced in the heart are not completely known, it has been suggested that higher glucose oxidation increases the potential of the mitochondrial membrane thereby augmenting NADPH oxidase activity in the vascular system and, consequently, increasing the production of superoxide anions [18,19]. The latter would act as mediators of diabetic vasculopathy and precursors of myocardial dysfunction related to the disease [20,21]. There is a 10-fold increase in G6PD activity in pacing-induced heart failure compared to normal hearts [22].

  This study did not directly assess the production of free radicals associated with NADPH oxidase; however, it can be speculated that the overexpression of G6PD observed in the RV of the Traditional group indicates that the Pentose pathway increases the availability of NADPH, providing the release of free radicals via NADPH oxidase and nitric oxide synthase. Thus, this could lead to myocardial lesion caused by accumulation of superoxide anions and protein aggregation and, subsequently, to ventricular dysfunction should the overload continue. This is corroborated by the fact that functional recovery of hearts with compensated hypertrophy is significantly higher than that of non-hypertrophic hearts when myocardial perfusion is intermittently reestablished, a maneuver which prevents or minimizes the accumulation of glycolytic products and H+ ions. Indeed, reestablishment of this subendocardial coronary flow during the resting periods of the Intermittent group would avoid the accumulation of the products of glycolysis and H+ ions.

  Besides, fatty acid oxidation is directly stimulated during the reestablishment of subendocardial reperfusion in the resting periods from systolic overload as a result of changes in the enzymes and metabolites responsible for the regulation of fatty acid oxidation.  Predominance of fatty acid oxidation during periods of rest of the RV could lead to decreased myocardial glucose uptake. On the other hand, increased efficiency of intermittent systolic overload could be related to the release of hypertrophic stimuli and the cascade of protein synthesis, just as in the Traditional group, yet with decreased myocardial energy expenditure. The mechanisms of the hypertrophic process triggered by molecular cascade are likely to happen under good conditions during the 12-hour resting period and ideal oxygen delivery. Therefore, the type of retraining, in terms of level and duration of the systolic overload as well as its impact on the myocardium, must be considered. Even though the increase in G6PD is an unspecified pathway for production of free radicals, this study has found an agreement between previously shown right ventricular dysfunction in the Traditional group and the increase in G6PD activity, a situation where there is inadequate oxygen delivery due to continuous systolic overload, likely high consumption of ATP, and, hence, larger production of free radicals.

  Limitations of the study

  There are limitations to implementing the results of this study in human beings. Firstly, metabolism and morphological aspects can differ among species. Secondly, the great arteries were normally related in the animals; hence, the ventricle studied (anatomically right) is not the same as the target population in humans (anatomically left).

  Finally, it is difficult to make meaningful inferences about a hypertrophic process involving several factors based solely on the activity of a particular enzyme. To this end, it would be ideal to also analyze the production of free radicals and/or markers of myocardial lesion since there are several influences at play from other metabolic pathways. This rational suggests that future studies of the production of oxidized glutathione, free radicals, and apoptosis may provide important information to this research line.

   

  CONCLUSION

  This study has shown that ventricular retraining in both groups of adult goats led to right ventricular hypertrophy without myocardial edema. Continuous systolic overload promoted increased G6PD activity in the RV myocardium. This enzymatic hyperactivity may be related to increased production of free radicals caused by greater demand for constant myocardial overload stimulus. Conversely, intermittent systolic overload enabled a more efficient RV hypertrophy, considering the smaller area of systolic overload of the RV and decreased G6PD activity.
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    ABSTRACT

    INTRODUCTION: Depression during or shortly after hospitalization elevated two to three times the risk of mortality or nonfatal cardiac events, significantly increasing the morbidity and mortality of these patients.

    OBJECTIVE: To assess the impact of revascularization on symptoms of depression in patients with coronary artery disease.

    METHODS: A prospective cohort study of 57 patients of both sexes undergoing coronary artery bypass grafting between June 2010 and June 2011. We used the SF-36 to assess quality of life, and the Beck Depression Inventory to detect depressive symptoms, applied preoperatively and six months.

    RESULTS: The prevalence of patients aged 60-69 years was 22 patients (38.60%), 39 men (68.42%), 26 described themselves as mixed race (45.61%), 16 literate (28.07 %) and 30 married (52.63%). The beck depression inventory score demonstrated increased after revascularization: 15 patients mild (26.32%) at time zero to 17 (29.82%) after. And with moderate, seven patients (12.28%) before and 10 (17.54%) after. In the categories of individuals with decreased minimum degree of 32 (56.14%) to 28 (49.12%), and severe of three (5.26%) for two (3.51%) patients. Association was observed between beck depression inventory, gender, age, lifestyle, comorbidities and quality of life.

    CONCLUSION: There was a high prevalence of elevated beck depression inventory scores, lowest scores of depressive symptoms among men and association between the improvement of quality of life scores and beck depression inventory.

    Descriptors: Myocardial revascularization. Depression. Quality of life.

  

   

   

  INTRODUCTION

  The WHO [1] cites cardiovascular disease (CVD) and depression as the most two debilitating and costly conditions in the health context, and these chronic diseases are among the  diseases of greatest impact on quality of life (QOL) of the individual. The projections for 2020 remain CVD as the leading cause of death and disability, and currently developing regions contribute most strongly to the burden of these diseases than developed regions [2]. In Brazil, it is estimated that CVD accounts for over 30% of deaths from the 20 years-old subjects [3,4].

  It is well known the association between depression and CVD. Furthermore, it has been given its impact on outcome of patients hospitalized for acute coronary disease, as well as pre- and postoperative of myocardial revascularization (MR) [5].

  The presence of depressive symptoms during or shortly after hospitalization increases by two to three times the risk of mortality or nonfatal cardiac events, significantly increasing the morbidity and mortality of these patients [6-11].

  As one of the treatments of CVD, CABG surgery is indicated for patients with angina not controlled with medical therapy and for patients with high-grade obstruction of major arteries, meaning the risk of life [12]. About 60% of CVD patients with multivascular indication for surgery may technically be treated by RM [13]. MRI aims to improve the quality of life of patients, relieving symptoms of angina, restoring physical capacity, and increasing their survival [14].

  Thus, CABG surgery is an effective intervention for the treatment of symptoms of CVD, prevention of myocardial infarction and reduction of mortality. Furthermore, several studies have shown improvement in both the physical and mental aspect, as well as the overall health status of patients undergoing this intervention providing them best prognosis [15-19].

  Due to the importance of coronary artery disease and depression as a public health problem as well as the paucity of information on the topic in our region, this study assessed the impact of coronary artery bypass grafting on quality of life, as well as the prevalence of depressive symptoms in patients with Coronary Artery Disease, at the President Dutra University Hospital (HUUFMA), a reference hospital of the state of Maranhão, in the city of São Luís, aiming at filling this knowledge gap.

   

  METHODS

  It was a prospective analytical cohort study, developed at the Presidente Dutra University Hospital in São Luís, Maranhão.

  The study included patients between 39 and 80 years of age, of both genders, with CVD referred for isolated CABG surgery who agreed to participate by signing the written informed consent form. Patients with depression under antidepressant use during psychotherapy or other psychiatric disorders that impede comprehension and communication during the interview were not included. There are also not included patients with unstable angina that required emergency surgery, those with compromised ventricular function and those who refused to sign the consent form.

  We consecutively assessed 57 patients between June 2010 and June 2011 who underwent isolated CABG surgery. Two patients progressed to death after three months of RM, and were excluded from the analysis.

  The information was obtained through individual interviews performed preoperatively and by telephone after discharge with six months of MRI follow-up.

  The instruments used in the research were the Beck Depression Inventory (BDI). Data were collected during visits on weekdays and times (morning, afternoon and evening).

  The first stage, in preoperative, was composed of an interview to assess the clinical and socio-demographic profile, followed by the application of the Beck Depression Inventory (BDI). In the second stage of postoperative, at the sixth month, BDI was applied by telephone.

  A unique score for each question on the SF-36 was used to evaluate the results, which were transformed into a scale from zero to one hundred, whose low numerical score (less than 50) reflected poor health perception, while a high numerical score (greater than or equal to 50) showed a good awareness of preserved health [20].

  For the assessment of depressive symptoms the nosologic criteria used for the Portuguese version were those from the ICD-10 [21] and diagnosis by [21] DSM-IV. In the 1993 edition, different cut-off points have been suggested to assess the intensity of depressive symptoms in depressed psychiatric diagnoses: 09 degree minimum; 10-16, mild; 17-29, moderate; 30-63, severe [21].

  The variables: gender, age in years, self-reported color (white, brown and black), marital status (single, married, stable, separated and widowed), education (illiterate, literate, elementary school, middle school, and higher family income, considered the current minimum wage of  R$ 545,00 according to the Ministry of Labour and Employment [22].

  It was also investigated the self-reported current or previous practice of smoking and drinking.

  For preparation of the database we used Office Excel 2010. Data were expressed as frequencies (absolute and relative) for categorical variables and mean and standard deviation for continuous variables.

  To compare the BDI score before and after, with the population being its own control, we applied the Wilcoxon test for paired samples. To verify the association from the frequency distribution of the categories of BDI score in relation to sociodemographic variables and lifestyle, we applied the ChiSquare test. To verify the relationship between the average of SF-36 compared to the BDI score, ANOVA test was used for parametric variables and Kruskal Wallis test for nonparametric variables, and later was applied post hoc Bonferroni.

  Variables were diagnosed as normal by the Shapiro Wilk test. We used Stata® statistical software (version 12). For the interpretation of the statistical results in all tables and tests the level of significance was alpha lower than 0.05.

  The study was approved by the Research Ethics Committee of the University Hospital of the Federal University of Maranhão, in the session of the day 19/02/2010 (No. 005 311/20090), meeting the fundamental and complementary requirements of Resolution 196/96 according the  National Council of Health/MH under Opinion No. 112/09 and the CEP Registration No. 237/09.

   

  RESULTS

  This study included the evaluation of 57 patients, of which 22 assessed (38.60%) were aged 60-69 years. There was a predominance of men in the sample, 39 (68.42%), individuals who declared themselves browns, 26 (45.61%), literate, 16 (28.07%) married, 30 (52.63%) and monthly income less than minimum wage, 31 (54.39%) (Table 1).
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  By analyzing the distribution of the BDI in zero-six times (Table 2), it was noted increased six months after revascularization in the frequency of individuals with mild depressive symptoms (score 10 - 16), 15 (26.32%) at time 0 to 17 (29.82%) and moderate depressive symptoms (score 17 to 29), seven (12.28%) before and 10 (17.54%) after. In the categories of individuals with minimal depressive symptoms (score 0 – 9) and severe (score 30-63) there was reduction, 32 (56 14%) to 28 (49 12%) and three (5.26%) to two (3.51%), respectively (Table 2). Were not found for these associations statistically significant differences (P>0.05).

  
    

    [image: Table 2. Frequencies of distribution]

  

  We noted in Table 3 the association between symptoms of depression, gender, age, quality of life, lifestyle and comorbidities. With regard to gender we could verify that women prevailed with a minimal degree of the BDI, 15 (53.57%) and men prevailed in the mild and moderate, 15 (88.24%) and 10 100.00%), respectively. With respect to severe, there was one individual (50.00%) for each gender (P=0.003).
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  The age group 64 – 74 years is more common in minimal BDI degrees, 11 (39.29%), mild, 7 (41.18%) and moderate, 4 (40.00%). For ages ranging from 42 to 52 years old versus 53 to 63 years old prevailed with severe grade one (50.00%) each (P=0.958).

  Smokers accounted for 12 (42.86%), 13 (76.47%), nine (90.00%) and one (50.00%), respectively of minimum degree, mild, moderate and severe BDI (P=0.026). Drinkers accounted for 13 (46.43%), 12 (70.59%), four (40.00%) and one (50.00%) respectively of the score ranges of minimal, mild, moderate and severe BDI (P=0.026).

  Among hypertensive we noted that 23 (81.14%), 11 (64.71%), nine (90.00%) and two (100.00%) comprised, respectively, the minimum degree, mild, moderate and severe depressive symptoms. As diabetics accounted for 12 (42.86%) minimum degree, 8 (47.06%) mild, 5 (50.00%) moderate and 2 (100.00%) severe (P=0.479).

  In the analysis of the association between the BDI and the quality of life (QOL), it was noted that the score for functional capacity ranged from 7.50±10.60 to 71,78±26,43, with statistical significance between categories of symptoms depression: minimal, moderate and severe (P=0.0001). The physical domain of the SF-36 showed variation of 7.35 ± 24.62 to 24.10 ± 39.95 (P=0.3327), being the minimum degree of depressive symptoms in the category with the lowest score. The pain domain ranged from 42.75±23.78 to 67.64±26.41 in the association between categories of symptoms of minimal and moderate depression (P=0.0258).

  On health aspect there was variation of 32.50±10.60 to 64.28±19.17 (P=0.0315). The  vitality ranged from 27.50±3,53 to 71.14 ± 17.63 with all tracks association between symptoms of depression. The social domain was 25.00 ± 35.35 to 82.50 ± 19.44, with an association between depressive symptoms of minimum, moderate and severe degrees (P=0.0004). The emotional field of the SF-36 ranged from 16.66±32.39 to 64.58±43.48. But the mental aspect ranged from 32.00±0.00 to 67.85±19.61 (P=0.0131).

   

  DISCUSSION

  The data in Table 1 reveal similarities with the previously available in the literature for patients undergoing coronary artery bypass grafting, where there is a higher prevalence of males, older and under education and underprivileged [23,24]. However, there was disagreement as to the prevalence of brown found in this study, other author [24] reports higher frequencies of caucasians. This last finding should be considered carefully, since Brazil is the country of extreme racial diversity, since each region may be influenced by a colonizing population.

  In studies [23] involving depression before and after myocardial revascularization, it was noted outcomes similar to those found in this study, as described in Table 2. The survey showed a reduction in the frequency of individuals with BDI scores representative of minimal symptoms of depression (score 0 – 9) and an increase in the frequencies of any categories of depressive symptoms than or equal to mild (score greater than or equal to 10), 46 (79.30%) vs. 42 (76.40%) and 12 (20.70%) vs. 13 (23.60%), respectively. Moreover, research performed in Cuiabá (MT), Brazil, comparing the quality of life of men and women after coronary artery bypass grafting, noted significant reductions in BDI scores after 180 days of the event, without, however, find statistical significance.

  In the association between coronary artery disease (CAD) and depression has been reported as high prevalence (14.00 to 60.00%) [25].

  In a study [23] involving depression as a risk factor for early and late morbidity after revascularization, it was verified preoperatively higher frequency of depressive symptoms (20.70%). In hospital discharge this frequency still increased (23.60%) and three months after discharge the level of depression symptoms reduced to 9.8%.

  Study [24] also reported lower levels of depressive symptoms in women compared to men after revascularization, as described in Table 3. In another study it was noted [26] higher prevalence of men with BDI scores greater than or equal to 10 (symptoms of mild depression to severe).

  The use of tobacco differs in other studies [23], and it was found a high prevalence of smokers, 22 (20.00%) in other [27] study was found a largest number of smokers with some level of depressive symptoms (BDI score > 10).

  The number of diabetic patients in this study was different from those in research [23] with an objective similar to ours, where 19 (32.80%) had comorbidity. Diabetes research in São Paulo (Brazil), showed discrete frequency (less than 11.00%) among individuals with depressive symptoms, and hypertension has reached approximately 50.00% between them.

  In study [26] performed in the state of São Paulo, Brazil between 2006 and 2008, it was noted an inverse association between depression score and domains: functional, physical, pain, health, vitality, social, emotional and mental health of a score of quality of life after CABG, differing from the findings reported in Table 4. The data refer that after revascularization quality of life tends to be improved and thus depression there seems to be less significant.
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  Thus, the quality of life in health practices reveals the need to insert new concepts in relation to the illness and treatment, showing that the impact of new treatments and health care should be assessed in the field of influence on the quality of life among the chronic diseases [27].

  Thus, we note that the presence of symptoms of depression has been linked as a worsening factor on the quality of life of these patients; initially the best quality of life is suggested as a strong influence for a lower frequency of depression in this postoperative group [28].

   

  CONCLUSION

  We observed a high prevalence of depressive symptoms among those assessed.

  There was a reduction in the prevalence rates of depression symptoms after six months of myocardial revascularization without, however, any statistically significant association.

  Men seem to have the worst scores of depression (BDI) and there was an association between the improvement of quality of life scores and depressive symptoms.

  Thus, future studies are needed with longer follow-up after the surgical event. Being relevant reflection on the improvement in quality of life of patients, considering the aspects of clinical variability, comorbidities, and the physical and emotional aspects, seeking to know the patient's perception about interventions, designed as effective and definitive.
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    ABSTRACT

    OBJECTIVE: Since twenty-four-hour imaging by Tl-201 myocardial perfusion scintigraphy has been introduced as an effective additional procedure, the aim of this study was to compare this method's result with only rest redistribution procedure in the diagnosis of myocardial viability.

    METHODS: Thirty patients (Seven female, 23 male; mean: 59.8 ± 10.7, 55.8-63.8 years old) with diagnosis of coronary artery disease were involved in this study. All patients had anamnesis of previous myocardial infarction and/or total occlusion of any main artery in the coronary angiography. Myocardial perfusion scintigraphy with Tl-201 with rest four hour (early) redistribution and 24 hour delayed redistribution protocol were performed to all of the patients. The images were evaluated according to 17 segment basis by an experienced nuclear medicine physician and improvement of a segment by visual interpretation was considered as viable myocardial tissue.

    RESULTS: Viability was found at 52 segments in the early redistribution images and additional 18 segments in the 24 hour delayed redistribution images on segment basis in the evaluation of 510 segments of 30 patients. On per patient basis, among the 26 patients who had viable tissue, 14 (54%) had additional improvement in 24 hour delayed images. Three (12%) patients had viable tissue in only 24 hour delayed images.

    CONCLUSION: Delayed imaging in Tl-201 MPS is a necessary application for the evaluation of viable tissue according to considerable number of patients with additional improvement in 24 hour images in our study, which is restricted to the patients with myocardial infarct.

    Descriptors: Vascular diseases. Coronary artery bypass. Coronary artery disease.

  

   

   

  INTRODUCTION

  Myocardial infarction is a critical event and the most common cause of death all over the world. After myocardial infarction, another critical course begins which includes the decision of both presence and extent of the viable myocardial tissue. Since myocardial tissue sometimes preserves its viability by some adaptation methods during infarct, it is possible to observe viable tissue in patients who experienced myocardial infarction. The 'hibernating' myocardial tissue is a tissue with impaired flow and function, but with preserved viability.

  This state of the myocardial tissue can be seen especially by means of radionuclide imaging methods like Tl-201 and F-18 FDG PET/CT. Recently, new methods have been introduced to the field of imaging of the myocardial viability, such as cardiac applications of magnetic resonance imaging (C-MRI) or stress echocardiography [1]. However diagnostic power of the viability assessment by Tl-201 is underestimated because most of the recent comparative studies with Tl-201 imaging involve rest redistribution protocol [2]. The aim of this study was to investigate diagnostic importance of 24 hour delayed Tl-201 imaging in our series.

   

  METHODS

  Patients

  Thirty patients (seven female, 23 male; mean: 59.8±10.7, 55.8-63.8 years old) with diagnosis of coronary artery disease were included in this study. Diagnosis of myocardial infarct was based on anamnesis, electrocardiography results and/or coronary angiography results showing 100% narrowing of any main coronary artery. Sixteen patients underwent additional coronary angiography. All patients had documented myocardial infarction. Additionally, all the patients had segmental or global wall motion abnormalities and left ventricular impairment (mean ejection fraction: 30.9±8.9) according to the echocardiography results. Patient characteristics are summarized in the Table 1.
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  All the patients' informed consent forms were obtained prior to the study and after explaining the procedure and the research. Ethics committee approval was not deemed necessary since the study was performed retrospectively.

  Myocardial perfusion scintigraphy

  Tl-201 myocardial perfusion scintigraphy (MPS) with rest redistribution and delayed redistribution protocol were performed in all patients with the same imaging and acquisition protocols (same timing, filter, gated acquisition, reconstruction parameters (filtered back projection), attenuation and scatter correction). After a fasting period of at least four hours approximately 2 mCi (74 Mbq) Tl-201 (the dose was limited to 2 mCi in case reinjection was required, which did not happen in this approach) was injected via venous line into the patients. Rest images were obtained at five-ten minutes, early redistribution images at 3-4 hours and late redistribution images at 24 hours after the injection.

  Single photon emission computed tomography (SPECT) imaging was performed by a dual-head gamma camera equipped with low energy all purpose collimator (GE, Infina). The images were acquired over a 180° arc in 64 projections, each lasting 30 seconds (in case of insufficient quality of images by visual analysis, the imaging time was increased to 40 sec/per frame), in a 64x64 matrix and gated protocol. The butterworth filter with cutoff frequency of 0.5 and order of 10 was applied for the reconstruction of the images.

  Image interpretation

  The images were evaluated in short axis, vertical and horizontal long axe slices, and in bull's eye imaging. This was done according to 17 segment basis by two independent experienced nuclear medicine physicians and improvement of any segment by visual interpretation (greater than 50% uptake increase) was considered as viable myocardial tissue. The analysis of scores (0-4 scores and % scores) was performed by the same physicians.

  Statistical analysis

  The comparison of the scores was done by paired samples T test and P<0.05 was considered statistically significant. SPSS 15.0 was used for the analysis.

   

  RESULTS

  In the evaluation of 510 segments of 30 patients, 52 segments in early redistribution images and other 18 segments in delayed redistribution images were considered viable on a segment basis. In order to consider the improvement between the rest-redistribution and delayed redistribution images, a significant difference between % scores of the segments (P<0.05) or improvement of 0-4 scores by at least one degree was accepted as a threshold. On per patient basis, among the 26 patients who had viable tissue, 14 (54%) had additional improvement on delayed images. Three (12%) patients had viable tissue only on delayed imaging (Figure 1). Additionally all the patients had global or segmental wall motion abnormalities and mean ejection fraction value obtained from rest redistribution images was 30.9 ± 8.9 according to Gated acquisition.
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  The improved segments at rest redistribution and delayed imaging of patients who underwent angiography are summarized in Table 2.
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  Unfortunately, all the patients were out of follow up after the establishment of the viability. There was no information regarding further management of the patients, whether or not they underwent coronary artery bypass graft surgery (CABG), and what their results were.

   

  DISCUSSION

  Since mortality associated with the heart failure is significantly high, it is important to perform revascularization in patients who might benefit from this procedure. According to a meta-analysis study, revascularization procedures have provided improvements in 79.6% of patients with viable tissue [3]. Viability assessment have gained importance ever since risk factors associated with CABG operations, especially in elderly patients, have become known [4,5]. Viability assessment by means of radionuclide imaging methods is generally effective because these methods provide functional assessment of the myocardial tissue. Tl-201 is a potassium analog and enters myocytes via an active transport mechanism involving the Na+/K+ adenosine triphosphate (ATP) transport system. When Tl-201 enters intracellular space, it goes back to the systemic circulation through diffusion [6].

  This kinetic redistribution, which is specific to this agent, allows viability assessment by Tl-201 imaging. The tracer is taken by hibernating myocardium and it can be seen at three hours after injection of radiopharmaceutical. Since Pohost et al. [7] firstl introduced Tl-201 as a viability agent further studies have shown that 24 hour imaging provides important prognostic data [8,9]. Perrone-Filardi et al. [10] observed improvement in approximately 20% of segments in late images, especially in mild to moderately persistent defects. Rest redistribution imaging at three hours is not a sufficient approach as documented in a series which showed 75% of the viability were reported as scars, according to rest-redistribution only Tl-201 imaging [11].

  Dilsizian et al. [12] were the first to report the 'reinjection technique', which includes a lower dose (1 mCi/37 MBq) Tl-201 injection at three hours and then reimaging. However, 24 hour imaging with Tl-201 still preserves its diagnostic significance as documented in a recent study [13]. In this comparative study with echocardiography follow up, researchers observed 20% more segments with viability in the 24 hour images that had not improved in rest redistribution imaging. We found 26% (18 out of 70 viable segments) additional segments with improvement in the 24 hour images. Although previous researchers performed 24 hour imaging with a higher Tl-201 dose (3-4 mCi/111-148 mBq) we did not increase the dose.

  The justification for increasing the dose of radiopharmaceutical is the poor image quality of Tl-201 especially in decreased dose of 24 hour images. However the image quality of our study at 24 hours was in fact comparable to the early redistribution images even close to Tc-99m MIBI images, according to visual interpretation and target non target ratio (2.03; 2.16 and 3.03, respectively). We just preferred to increase the time frame (40 sec versus 30 sec per frame), if necessary. The patient based analysis of the viability assessment in our study revealed that an important percentage of patients (54%) had additional viable tissue in 24 hour images. Since the patients who were included in this study all had fixed defects on rest Tl-201 imaging, this finding is of great importance. The most important result of this study is patients who had improvement only in 24 hour imaging (three patients, 12%), which was not observed in any previous study. However, due to the small sample size the ratio of these patients should be evaluated in a larger study population. In future studies this percentage might increase.

  The cardiac Tc-99m labeled tracers have superior image quality compared to Tl-201. That is why there are new approaches with Tc-99m compounds employed in the viability assessments. Maurea et al. [14] have shown that administering nitrate during Tc-99m MIBI imaging might demonstrate viable tissue in patients with chronic heart failure. A recent comparative study using this method and the Tl-201 reinjection approach has demonstrated comparable results and good agreement between the two methods [15]. 

  Another recent approach with Tc-99m compounds has included Tc-99m labeled HL91, which is introduced as an alternative application for the viability assessment. Viability was defined as reduced Tc-99m MIBI uptake and increased Tc-99m HL91 uptake; a 'mismatch' pattern, especially in the three hour images, which showed high diagnostic accuracy [16].

  The most important advance in the field of viability imaging was F-18 FDG PET/CT. Viability assessment by means of F-18 FDG PET has shown significant superiority over 24 hour Tl-201 imaging [17]. F-18 FDG PET has been considered as the gold standard imaging method for detection of myocardial viability [18]. Additionally, according to previous studies, F-18 FDG PET has been able to provide prognostic information [3,19].

  Stress echocardiography is another modality which shows  viable tissue in the myocardium. According to a meta-analysis sensitivity, specificity, and positive and negative predictive values of dobutamin stress echocardiography were found to be 81%, 80%, 77%, and 85%, respectively [20]. The same researchers have mentioned that radionuclide methods have higher sensitivity and stress echocardiography has higher specificity.

  Cardiac magnetic resonance (MR) imaging for assessment of the myocardial viability is a new method which can clearly identify cardiac tissue in all the myocardial layers with superior spatial resolution compared to the radionuclide methods. An analysis of viability assessment by cardiac MR has concluded that MR is an excellent tool to demonstrate viability [21]. A comparative study with cardiac MR and Tl-201 imaging has documented that MR has higher specificity, negative predictive value and overall accuracy; however, in that study the Tl-201 imaging was performed in a rest redistribution manner [2]. Cardiac MR has had comparable diagnostic accuracy with PET according to a previous study [22].

  One of the important characteristics of our study is the homogeneity of our study population, which consists only of patients with documented myocardial infarction. In other studies about viability assessment there have been patient populations with angiographically significant coronary artery disease (CAD), or patients with left ventricular impairment with myocardial infarction in some (50%) of the patients [23,24]. In those studies, significant percentages of the segments were already nonviable (144/398 and 56/240, respectively). However, the primary pathology of our patients was CAD with known myocardial infarct tissues thus our study includes subjects with periinfarct viable tissue.

  Another study about viability assessment by both rest redistribution Tl-201 and contractile reserve assessment by low-dose dobutamine protocol included 41 patients, 39 of whom had documented myocardial infarction, and found the protocol easy and feasible [25]. Although their analysis did not include additional late Tl-201 imaging, their study group was similar to ours and a smaller percentage of the segments in their analysis was nonviable (33/890), as in our study. This specially enabled our study to evaluate more segments regarding viability.

  Limitations of this study were its retrospective structure and lack of all the patients' angiography or follow up results. Quantification of the data also couldn't be performed because of a technical problem associated with our analysis program.

   

  CONCLUSION

  According to our results the 24 hour Tl-201 imaging is a necessary application for the identification of viable myocardial tissue. Considering the large number of patients who benefit from this additive method, this study can encourage future comparative studies with 24 hour imaging protocol and new diagnostic applications in this area.
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    ABSTRACT

    OBJECTIVE: To identify clinical and echocardiographic indicators of the necessity for early surgical closure of patent ductus arteriosus in preterm neonates.

    METHODS: The prospective study was conducted at the Neonatal Unit of Hospital Municipal Odilon Behrens between 2006 and 2010. The study population comprised 115 preterm neonates diagnosed with patent ductus arteriosus in the first week after birth, of whom 55 (group S) were submitted to clinical and or surgical closure and 60 (group NS) received non-surgical treatment. The parameters analyzed were birth weight, diameter of the ductus arteriosus (DAD), left atrial-to-aortic root diameter ratio (LA:Ao), the quotient of DAD2 and birth weight (mm2/kg), and ductal shunting.

    RESULTS: The study population comprised 58 males and 57 females. The average birth weight of group S (924 ± 224.3 g) was significantly (P=0.049) lower than that of group NS (1012.3 ± 242.8 g). The probability of the preterm neonates being submitted to surgical closure was 62.1% (P=0.006) when the DAD2/birth weight index was > 5 mm2/kg, 72.2% (P=0.001) when the LA:Ao ratio was > 1.5, and 61.2% when ductal shunting was high (P=0.025).

    CONCLUSION: The parameters DAD2/birth weight index > 5 mm2/kg, LA:Ao ratio > 1.5 and high ductal shunting were statistically significant indicators (P<0.05) of the need for surgical closure of patent ductus arteriosus in low birth weight  preterm neonates. Moreover, when an LA:Ao ratio > 1.5 was associated with the occurrence of shock, the probability of surgical closure increased to 78.4%.

    Descriptors: Ductus arteriosus, patent. Echocardiography. Infant, premature, diseases.

  

   

   

  INTRODUCTION

  Patent ductus arteriosus (PDA) is a congenital heart problem that affects some neonates in which the ductus arteriosus, the blood vessel connecting the descending aorta and the pulmonary artery, fails to close after birth. Although the disorder can affect full-term infants, it is significantly more prevalent in preterm babies. The PDA in preterm neonates has been associated with increased morbidity and mortality if left uncorrected [1-3].

  Correction of PDA in preterm neonates can be achieved via surgical methods (open surgery, video laparoscopy or endovascular approaches) or via clinical therapy [4-6]. The treatment of choice is the administration of nonsteroidal anti-inflammatory drugs (such as indomethacin and ibuprofen) that inhibit the prostaglandins known to keep the ductus arteriosus (DA) open [1]. In cases where clinical treatment fails, the DA can be closed by surgical ligation. However, while early closure of the DA improves the long-term cardiorespiratory functions of infants [2], the ideal time of application of the surgical procedure in preterm neonates remains somewhat controversial [3].

  Although premature surgical closure of DA has received considerable attention in recent years, no definitive criteria of indication of this procedure have been established. The surgical indications most frequently applied appear to be related to the presence of heart anomalies (increased DA diameter and enlarged left atrium) and clinical signs such as shock, high parasternal systolic murmur and hyperdynamic precordium [7-9]. Considering that early surgical intervention can reduce morbidity and mortality among preterm neonates, it is of the utmost importance to recognize the signs and symptoms that support a surgical approach. Within this context, the aim of the present study was to identify the clinical and echocardiographic parameters that indicate the need for early surgical closure of PDA in preterm neonates who have been found unresponsive to, or unsuitable to receive, appropriate medication.

   

  METHODS

  Details of the project were submitted to and approved by the Ethical Research Committee of the Hospital Municipal Odilon Behrens (CAAE 0012.0.216.000-06; FR99402; protocol no. 82/2006). The aims and objectives of the study were explained to the parents or legal guardians of the infants, and written informed consent was obtained prior to the commencement of the study. All procedures were conducted according to the ethical principles of research as embodied in the Declaration of Helsinki.

  The prospective study was conducted at the Neonatal Unit of the Hospital Municipal Odilon Behrens between 2006 and 2010. Clinical and echocardiographic data of 215 preterm neonates (gestational age < 30 weeks) were analyzed and those diagnosed with PDA, according to the echocardiogram acquired on the 3rd or 4th day after birth, were selected for possible inclusion in the study. Neonates presenting congenital cardiovascular pathologies other than PDA (as determined by echocardiography using a Toshiba Nemio 30 ultrasound instrument) and infants who died during the first week after birth were excluded from the study. The final study population comprised 115 infants, all of whom received clinical treatment except for those who presented contraindications for ibuprofen therapy or PDA-induced shock. Sixty of the infants responded to the non-surgical treatment (group NS), while 55 were submitted to surgery for the correction of PDA (group S). The treatment with ibuprofen consisted of intravenous perfusion of three doses at 24 h intervals: 1st dose 10 mg/kg, 2nd and 3rd doses 5 mg/kg. The surgical technique applied to the S group involved left posterior thoracotomy in the third or fourth intercostal space via the triangle of auscultation, followed by extra pleural dissection of the DA and ligation with titanium clips under general anaesthesia [9,10].

  The data assessed for all patients included birth weight, gestational age, clinical and echocardiographic signs of PDA in the first week after birth, treatment received to correct the defect (surgical or non-surgical), diameter of the DA (DAD), left atrial-to-aortic root diameter ratio (LA:Ao), the quotient of DAD2 and birth weight (mm2/kg), and ductal shunting. Shunting was evaluated on the parasternal short axis by color Doppler from the pattern and magnitude of shunt of the arterial canal in the direction of the pulmonary artery, and classified as: low (flow from the pulmonary branch up to the distal portion of the pulmonary artery), moderate (flow up to the mid-third of the pulmonary artery), and high (flow up to the proximal portion of the pulmonary artery and reaching the pulmonary valve). The diameter of the arterial canal was measured by two-dimensional echocardiography at the level of the pulmonary vein ostium.

  Univariate analyzes of the clinical and echocardiographic data and their association with surgical closure was established using χ2 and Student t tests. Multivariate logistic regression analysis was performed in order to evaluate cross influences between the variables. Results were considered statistically significant at 5% probability (P<0.05). A receiver operating characteristic (ROC) curve was constructed for each of the variables in order to determine those that constituted good predictors for the outcome of interest (surgical indication). According to the ROC curves, the cut off points for the DAD2/birth weight index was 5 mm2/kg and that for the LA:Ao ratio was 1.5.

   

  RESULTS

  Of the 215 preterm neonates initially screened, 115 (53.5%) were diagnosed with PDA by echocardiography and included in the study. While the numbers of males (58/115; 50.4%) and females (57/115; 49.6%) in the study population were similar, the percentage of males submitted to surgical intervention (31/58; 53.4%) was higher than that of females (24/57; 42.1%), although the difference was not statistically significant (P=0.223).

  The mean gestational ages of the preterm neonates in groups S and NS were 27.1 and 27.7 weeks, respectively, while the average birth weight of group S was significantly (P=0.049) lower than that of group NS (Table 1). Of the neonates presenting low birth weight in the total study population, more than half (57.7%) were in group S but, according to the ROC curve, birth weight was not a good predictor (P=0.107) of surgical closure. There was no significant difference (P=0.155) between the surgical and non-surgical groups regarding DAD, however, the two groups were significantly (P=0.010) different with respect to the index DAD2/birth weight (Table 1).
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  According to the percentage distributions shown in Table 2, preterm neonates with DAD2/birth weight index above 5 mm2/kg presented a 62.1% (P=0.006) probability of being submitted to surgical closure of PDA. Elevated probabilities of receiving surgical treatment for the correction of PDA were also associated with preterm neonates presenting LA:Ao ratios above 1.5 (72.2 % probability; P=0.001) or exhibiting high ductal shunting (61.2%; P=0.025). Mortality was not directly associated (P=0.151) with surgical closure, however, since the deaths of seven children from group S and of 13 children from group NS were caused by other factors including sepsis, complex congenital malformations and cerebral ventricular hemorrhage.
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  Multivariate logistic regression analysis of the predictors of surgical closure in 115 preterm neonates with PDA revealed that the variables LA:Ao ratio and ductal shunting were significant predictors of surgical closure (P=0.0315 and P=0.0370, respectively; Table 3). Moreover, the probability of surgical closure increased to 78.4% when the markers LA:Ao > 1.5 and shock were associated (Table 4).
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  DISCUSSION

  In the present study, 47.8% (55/115) of the preterm neonates diagnosed with PDA required surgical closure. The necessity for surgical intervention is decided mainly on clinical and echocardiographic assessment, but this decision is not always straightforward, particularly in the case of borderline patients. The consideration of various parameters has been proposed in the selection of preterm neonates requiring early surgical correction of PDA in order to prevent future heart problems and to ensure better chances of survival. Tschuppert et al. [1] indicated that a DAD2/birth weight index > 9 mm²/kg and a LA:Ao ratio > 1.5 represented good predictors of the need for surgery. The cut-off points obtained in the present study agree partially with the earlier proposals in that the suggested LA:Ao ratio cut-off was similar (> 1.5) but that for the DAD2/birth weight index was much smaller (> 5 mm2/kg). Furthermore, our results indicated that high ductal shunting is a relevant prognostic marker for surgical closure. According to Chiruvolu et al. [7], high left-to-right shunting is very aggressive to preterm neonates because it induces pulmonary hypertension, pulmonary congestion and enlargement of heart chambers. A hemodynamically significant degree of ductal shunting may be a decisive factor in the choice of a surgical approach.

  The sample size employed in the present study was larger than that reported in earlier studies, and this improved the precision of the statistical analysis of parameters. Thus, the results obtained herein may be considered appropriate for the construction a checklist to serve as a guideline for pediatricians and cardiologists when arriving at decisions regarding surgical closure of PDA. Obviously, meticulous medical assessment on a case by case basis, coupled with sound and prudent judgment, must always prevail in decision making. However, it is important to stress that, while the short- and long-term benefits of PDA closure have been demonstrated by numerous studies [1-3,7,8], delays in the treatment of PDA may lead to severe consequences for the neonate.

   

  CONCLUSION

  The parameters DAD2/birth weight index > 5 mm2/kg and LA:Ao ratio > 1.5 along with high ductal shunting are statistically significant indicators (P<0.05) of the need for surgical closure of PDA in low birth weight preterm neonates during the first week of life. The probability of surgical intervention when any of these factors are present is greater than 60%. Moreover, when the LA:Ao ratio > 1.5 is associated with the occurrence of shock, the probability of surgical closure increases to 78.4%.
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    Abstract

    INTRODUCTION: Transfusions of one or more packed red blood cells is a widely strategy used in cardiac surgery, even after several evidences of increased morbidity and mortality. The world's blood shortage is also already evident.

    OBJECTIVE: To assess whether the risk of mortality is dose-dependent on the number of packed red blood cells transfused after coronary artery bypass graft.

    METHODS: Between June 2009 and July 2010, were analyzed 3010 patients: transfused and non-transfused. Transfused patients were divided into six groups according to the number of packed red blood cells received: one, two, three, four, five, six or more units, then we assess the mortality risk in each group after a year of coronary artery bypass graft. To calculate the odds ratio was used the multivariate logistic regression model.

    RESULTS: The increasing number of allogeneic packed red blood cells transfused results in an increasing risk of mortality, highlighting a dose-dependent relation. The odds ratio values increase with the increased number of packed red blood cells transfused. The death's gross odds ratio was 1.42 (P=0.165), 1.94 (P=0.005), 4.17; 4.22, 8.70, 33.33 (P<0.001) and the adjusted death's odds ratio was 1.22 (P=0.43), 1.52 (P=0.08); 2.85; 2.86; 4.91 and 17.61 (P<0.001), as they received one, two, three, four, five, six or more packed red blood cells, respectively.

    CONCLUSION: The mortality risk is directly proportional to the number of packed red blood cells transfused in coronary artery bypass graft. The greater the amount of allogeneic blood transfused the greater the risk of mortality. The current transfusion practice needs to be reevaluated.

    Descriptors: Blood transfusion. Mortality. Myocardial revascularization. Postoperative complications.

  

   

   

  INTRODUCTION

  Blood transfusions are a widely used medical practice in cardiac surgery, due to the occurrence of massive bleeding in this setting [1]. In some hospitals, the red blood cell transfusion (RBCT) occurs indiscriminately reaching to, in some sites, a rate of 92.8% of the surgical patients [2]. This transfusional practice has led to a blood component shortage in the blood banks worldwide [3]. In Brazil, this situation has become increasingly critical, and the noticed trend is getting worse, since that a trial performed in 2007 [4] reported that the country's demand for blood grows at a rate of 1% while the offer grows at a range of 0.5% to 0.7% per year, thus indicating that in the near future we will have to get along with the possibility of no blood available for most medical procedures.

  In the literature the relationship between RBCT and increased clinical complications after cardiac surgery is already strongly established, such as infections, chronic kidney failure (CKF), congestive heart failure (CHF), atrial fibrillation (AF), stroke [5,6] malignancies [7]. In the last decade, several studies have shown reduced survival after transfusion of packed red blood cells (PRBCs) [6,8,9], especially with massive transfusions [6,10]. As evidenced in a recent study (2013), the allogeneic blood transfusion is an independent predictor of early and late mortality after coronary artery bypass grafting (CABG) [9]. These evidences help physicians to increasingly adopt a restrictive behavior regarding the RBCT [11,12].

  Some authors have reported a greater mortality rate with the transfusion of a single unit of PRBC either in general surgery [13,14] and cardiac surgery [6]. However, in 2012, it was published the ACUITY study [15] demonstrating that the higher mortality rate in patients underwent CABG becomes more significant only with the transfusion of four or more units of PRBCs.

  Despite these data in the national and international literature, it is still not quite clear whether the greater risk of mortality related to RBCT is really a dose-dependent on the number of units of allogeneic red blood cell transfused. The aim of this study was to assess the impact on the risk of mortality in patients undergoing CABG after one year of the increasing number of PRBCs units transfused, compared to those patients not transfused.

   

  METHODS

  We have built an electronic database, where we prospectively included the data of all the patients aged 18 or older, who underwent CABG procedure in the Hospital Beneficência Portuguesa of São Paulo from June 2009 to July 2010, and with one year follow-up after the surgery. This database contains data from 3010 patients undergoing CABG, which contemplates 69.6% of the total performed surgeries. The data collection form presented 243 variables with data collected from all the fourteen Cardiac Surgery teams of the Institution. All the information was maintained confidential, including the patients' identity.

  For the objective of this study, we performed a retrospective review of this database. The total sample consisted of 3004 patients because six of them did not complete the follow-up of at least one year. The patients were divided into two groups, patients who did not receive PRBC transfusion and the patients who received PRBCs transfusion. Then, the transfused patients were subdivided into 6 groups: Group A, B, C, D, E and F, as they received one, two, three, four, five and six or more PRBCs units, respectively, in the intra and or post-cardiac surgery. After one year of postoperative, it was calculated the mortality risk (odds ratio) for each one of the groups.

  For this study were selected the following variables from the database: age, transfusion, smoking, diabetes mellitus (DM), dyslipidemia, systemic arterial hypertension (SAH), CKF, previous stroke, chronic obstructive pulmonary disease (COPD), peripheral arterial decease, cerebrovascular disease, CHF, acute myocardial infarction (AMI), arrhythmia, coronary intervention, previous coronary angioplasty, previous CABG, previous valvar surgery, previous non-cardiac surgery, elective or urgent/ emergency surgery, type of graft (arterial/venous), use of cardiopulmonary bypass (CPB), and CABG, isolated or associated with other surgeries.

  The study was approved by the Research Ethics Committee of the Hospital Beneficência Portuguesa of São Paulo, under the protocol number 136.450.

  Statistics considerations

  All the variables were assessed descriptively. For the quantitative variables, this analysis was performed by observing the minimum and maximum values, and the standard deviations and median, for the calculation of means. For the qualitative variables it was calculated the absolute and relative frequencies.

  To obtain death prognostic factors we used the regression logistic multivariate adjusted model [16], contemplating the variables that were showed in univariate previously performed, P<0.10: age > 60 years, type of graft, isolated CABG, CHF, CKF, previous stroke, elective surgery, arrhythmia, previous CABG and previous valvar surgery, DM, previous myocardial infarction, use of CPB and number of PRBCs units transfused.

  Through the stepwise selection process, the selected variables were the number of packed red blood cells, isolated CABG, age, CHF, CKF, previous stroke and COPD. The significance level used for the tests was 5%.

   

  RESULTS

  A total of 4,936 units of packed red blood cells were transfused in 1888 patients during their hospital stay, which corresponds to 62.8% of the patients who underwent CABG surgery. Of those, 1,155 patients (61.2%) were male patients and 733 (38.8%) female patients. The age ranged from 31 to 89 years with a standard deviation of 9.37 years and a median of 64.01 years. The demographics data and characteristics of the transfused patients assessed in the study are described in Table 1. The average number of packed red blood cells units transfused per patient was 2.6 ± 2.4 (1-25) units. The transfusions of one, two and three units of PRBCs were the most common frequencies of the blood units transfused: 33.1%; 32.3% and 14.4%, respectively. They account for approximately 80% of the transfused patients who received 3 or less units of allogeneic blood (Figure 1). The group receiving no RBCT showed a total of 1,116 patients.
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  The overall mortality rate within the transfused patients group, in the period of one year after surgery, was 11.2 % (212 deaths), compared to only 3.3% (37 deaths) among the patients who did not receive blood transfusions. It was found that there is an increasing mortality risk in the groups with increased number of allogeneic PRBCs units transfused. The group that received a single unit of PRBCs (Group A) showed a mortality risk of 4.6% (29 deaths). The group B (2 PRBCs) presented a mortality risk of 6.2 % (38 deaths). The mortality risk within the group C (3 PRBCs) and group D (4 PRBCs) was 12.5 % (34 deaths) and 12.6 % (22 deaths), respectively. Among the patients who received transfusion of 5 PRBCs (Group E) was observed a high mortality risk of 22.9% [17] of deaths. The negative impact of the allogeneic red blood cell transfusions became more evident within the group of 6 or more units of PRBCs (Group F), where occurred 72 deaths, which represents the death of more than half (53.3%) of the patients. The result of a multivariate regression model analysis confirms that the presence of red blood cell transfusion is an independent predictor of mortality in CABG surgery, increasing significantly the risk of death at one year (OR 2.31​​; 95% CI 1.33-4.04; P=0.003). Table 2 shows the other variables related to greater mortality: age, prior stroke, CKF, COPD, CHF, peripheral arterial disease, type of CABG (with other surgeries).
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  Through a logistic regression model, the odds ratio (OR) value was estimated for each one of the values of PRBCs units transfused in the univariate analysis. The risk of mortality progressively increases according to the number of packed red blood cells transfused in the patient. As shown in Figure 2, with a single unit of PRBCs transfused there is an adverse clinical outcome with a greater risk of mortality (OR 1.42; P=0.165). For the group that received two units of packed red blood cells, the risk of mortality was significantly greater with an odds ratio of 1.94 (P=0.005). The relationship between the risk of mortality and the number of units of allogeneic blood transfused becomes more evident when we analyze the other groups: Group C odds ratio of 4.17 (P<0.001); Group D odds ratio of 4.22 (P<0.001); Group E odds ratio of 8.70 (P<0.001); and finally, in the group that had received six or more units of packed red blood cells, we have a huge risk of mortality showing an odds ratio of 33.33 (P<0.001).
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  As observed in Table 3, even with the multivariate logistic regression adjusted model, the risk of mortality has also shown to be dose-dependent on the number of allogeneic PRBCs units transfused. The adjusted odds ratio values also ​​increase according to the increase in the amount of packed red blood cells transfused. With one (group A) and two (group B) units of PRBCs it is also observed a greater likelihood of deaths occurrence, although not significant, yet with an odds ratio of 1.22 (P=0.435) and 1.52 (P=0.086), respectively. In the groups C, D and E, the risk of mortality has remained growing, with statistical significance, as exemplified by an odds ratio of 2.85 (P<0.001); 2.86 (P<0.001) and 4.91 (P<0.001), respectively. The group receiving six or more units of PRBCs transfused (Group F), resulted in a high risk of mortality with an odds ratio of 17.61 (P<0.001).

  
    

    [image: Table 3. Gross]

  

  Figure 3 shows a curve which estimates the likelihood of death occurrence through the number of PRBCs units transfused. It is noted that the estimated probability of death within one year from the CABG increases progressively according to the amount of allogeneic blood transfusion, so that, when eight units of PRBCs are transfused the patient's probability of death is 50%, and with the transfusion of 25 units of PBRCs the possibility of death is 100%.
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  In this study the risk of mortality has shown to be dose-dependent on the amount of allogeneic PRBCs units transfused after CABG surgery, being that, the higher the units of packed red blood cells transfused, the greater the risk of postoperative mortality at one year.

   

  DISCUSSION

  According to a study published in 2009 [17], about 85 million units of packed red blood cells are transfused annually, worldwide. This huge amount of blood used is still due to, among other factors, a 1942's concept when John Lundy published an article without scientific evidence and based only on his experience, showing that the hemoglobin level of 10 g/dL (10/30 rule) would be the lowest limit to be tolerated by humans without life-threatening, to recommend an allogeneic blood transfusion [18]. In fact, this behavior still persists in the medical community. Another factor that may explain the amount of blood transfusions performed in our study (4,936 units of packed red blood cells), is the study published in 2001 by DeFoe et al., where through a retrospective study, they found out that anemic patients (hematocrit below 22%), who underwent CABG surgery, were associated with greater operative mortality [19]. However, more recently that latter finding has been refuted, provide that, it has been demonstrated that even a hematocrit as low as 17%, in cardiac surgery, has not shown adverse impact on patients' outcome [12].

  For over half a century, both in our country and in the world, it has not been questioned such transfusion practice. However, in 2002, Engoren et al. [8] published one of the first large studies questioning the real benefits of the transfusional therapy in the cardiac surgery setting. The researchers have shown that even after correction for comorbidities and other factors, the blood transfusions are associated with a 70% increase in mortality. In a recent study it was demonstrated that the RBCT is an independent predictor for both, 30 day mortality (OR 2.00; P = 0.007) and one year mortality (OR 2.31; P = 0.003), after CABG surgery. Even in low-risk patients (age < 60 years and with EuroSCORE < 2%), hence with fewer comorbidities, there were significantly more deaths in the transfused group within both periods 30 day (7.0% vs. 0.0%, P<0.001) and 1 year period (10.0% vs. 0.0%, P<0.001) [9]. Transfusions above four PRBCs units are associated with progressively greater mortality either in general surgery [13] and cardiovascular surgery [6,10,11,15]. In a prospective, randomized and controlled trial, it has become evident the increased mortality risk associated to the transfusions of 1-2, 3-4, 5-6 and > 6 units of packed red blood cells after cardiac surgery [11]. In the literature, there are other studies [15,20], which have also shown adverse clinical outcomes by the amount of PRBCs associated effect. Our study has shown the isolated adverse effect of every allogeneic PRBCs unit transfused in the patient's population after one year of CABG surgery.

  In 2006, Koch et al. [6] by studying more than 5,000 transfused patients undergoing CABG surgery, concluded that every administered unit of PRBCs increases by 77% (OR 1.77; P<0.0001) the risk of post-operative mortality, thus showing a dose-dependent relationship between the amount of PRBCs units transfused and the survival's reduction. In 2012, Ferraris et al. [14] also demonstrated that there is a dose-response of adverse effects, including mortality, associated to the use of blood transfusions in 48,291 patients who underwent non-cardiac surgery. The authors have found that patients who received a single unit of PRBCs (31.4%) had presented greater morbidity and mortality, even after the use of propensity scores to control confounding variables. Similarly to the Koch et al. [6] studies, Stone et al. [15] have also found a dose-dependent relationship between the amount of PRBCs units transfused and the subsequent mortality. Although they have not observed the evidence of an impact on survival with transfusion of three or fewer units of PRBCs, Stone et al stated that one cannot rule out the occurrence of moderate adverse effect even with a smaller amount transfusion of blood.

  The data from this study corroborate with those that have been published by Koch et al. [6] and Ferraris et al. [14], demonstrating a direct relationship between the amount of PRBCs transfused and greater risk of death occurrence. Furthermore, this study has demonstrated an association between PRBCs transfusions and increased mortality risk, even with a lower number of packed red blood cells units transfused, fact that was not observed by Stone et al., but found by Koch et al. [6] and Ferraris et al. [14].

  It has been confirmed that the mortality risk increases with the amount of allogeneic pack red blood cells units transfused. With the transfusion of a single unit of PRBCs, an adverse clinical outcome is already demonstrated, with greater likelihood of death occurrence, showing an odds ratio of 1.42. However, with the transfusion of two units of PRBCs the mortality risk was significantly greater with an odds ratio of 1.94. This deleterious effect risk becomes more significant as more units of PRBCs are transfused. Through the logistic regression model, we built a curve (Figure 3) to estimate the probability of death occurrence by using the number of PRBCs units transfused. It is observed that the mortality risk is progressively greater as the patient receives more allogeneic blood units.

  The results of this study have shown that there is a dose-response relationship between the number of PRBCs transfused and the increased mortality risk even after the correction of comorbidities (Table 3). The adjusted odds ratio values ​​increase with the increase on the number of packed red blood cells units transfused, starting at 1.22 level, for one PRBCs unit, and it gradually rises up to 4.91 (P<0.001), for five PRBCs units transfused. The group that received six or more units of packed red blood cells showed a high mortality risk with an odds ratio of 17.61 (P<0.001). The fact that we have not found statistical significance in groups A and B is believed to be related to the sample's size of our study (1888 transfused patients). As already mentioned, other studies were able to demonstrate statistical significance in the risk of mortality, with a single unit of PRBCs in a relatively larger patients' population undergoing blood transfusion [6].

  The fact that most studies assessing the impact of blood transfusion on post-operative patient outcomes have a retrospective approach, and the concept that more severe ill patients receive more allogeneic blood, it becomes more difficult to establish a relationship between cause and effect. To establish whether a particular factor and clinical outcome is causal or merely an association, Austin Bradford Hill [21] proposed a set of nine criteria: strength of association, consistency, specificity, temporality, biological plausibility, coherence, experimental evidences, and analogy and dose-response. These criteria were employed to determine that the relationship between smoking and lung cancer is a causal relationship, since the completion of a randomized clinical trial would not be ethical for this purpose. The same approach applies to the case of blood transfusions. It would not be possible to conduct a randomized and placebo-controlled trial to assess the clinical effects of the increasing allogeneic transfusion of PRBCs. That makes the use of the Hill's criteria particularly interesting. A careful analysis on the relationship between the blood transfusion and the adverse clinical outcome based on the Hill's criteria, suggests that this is not just an association, but in fact, it is a cause and effect relationship. The data of this study corroborate to that conclusion.

   Several studies have demonstrated that blood transfusions result in increased morbidity risk of AF, CKF, stroke, CHF, infections and malignancies [5-7], consequently, these pathologies contribute to the increased risk of both early and late mortality. The exact mechanisms in which the homologous blood transfusions lead to the morbidity and mortality are not fully known, and several explanations have been suggested. During the storage, the red blood cells undergo a series of chemical and structural changes, such as depletion of adenosine triphosphate, reduction of 2,3- diphosphoglycerate (2,3 DPG), and loss of elasticity. With only three hours of storage is already noted the nitric oxide's falling of bioactivity in the red blood cells, which would result in decreased oxygen delivery in the microcirculation, and hence, adverse clinical outcomes [22]. Another explanation is the similarity between blood transfusion and transplantation. According to Flohe et al. [23], as in transplantation, the allogeneic transfusions may result in multiple inflammatory and immunological reactions. So, the greater PRBCs units transfused, the greater the charge of antigens injected into the patient's circulation. Thus, from one side we have the hemolytic reactions and the other, the even more critical, the immunomodulation [7]. Therefore, increasing transfusion units of homologous blood may result in increasing mortality risk, as it has been shown by our study.

  It has still not known what is the lowest limit of hemoglobin and/or hematocrit that implies in life-threatening, to recommend a blood transfusion, without resulting in increased deleterious effects. Several strategies have been proposed to reduce allogeneic blood transfusions. Many of these measures involve optimizing the hematopoiesis; minimize the blood loss in surgeries; and mainly, to admit greater tolerance to anemia. A more restrictive approach to blood transfusion [12] can be well tolerated, and it has no adverse impact on the mortality. The acknowledgement of this fact would result in avoiding many unnecessary transfusions, since that, in most cases, is not the patient but the physician who does not tolerate the anemia. In another study it has become evident that a more conservative blood transfusion approach, in cardiac surgery with CPB, it does not alter the mortality rate among the groups of restrictive strategy (hematocrit > 24%) and liberal strategy (hematocrit > 30%) [11]. It is already known that patients with hematocrit below 40%, and need for cardiopulmonary bypass and multiple bypasses, have a greater likelihood to use blood in CABG surgery, therefore, to identify, treat and/or prevent these conditions will result in less use of blood products transfusion [20]. Souza & Braile [24] demonstrated that a hemoconcentration during the CPB associated to a reduced water balance, is also able to decrease the use of blood and plasma in cardiac surgery. Other interventions consist in the use of antifibrinolytic agents, such as epsilon-aminocaproic acid [25], making routine use of normovolemic hemodilution and total replacement of perfusate [26]. A study performed in patients undergoing CABG surgery without CPB, reported low rates of postoperative complications, less blood products transfusion, and lower mortality [27].

  It is possible to reduce blood consumption by changing the transfusional practice. When you have the purpose and/or the multidisciplinary willingness (surgeons, physicians, anesthesiologist, and intensive care physicians) to manage and conserve the autologous blood, it is possible to perform complex cardiac surgeries, such as a cardiac retransplantation, without the use of allogeneic blood transfusion [28]. Worldwide medical centers seek to establish protocols to ration the use of blood and it has become a hospital's quality criteria to be pursued by the quality certifying agencies, such as the Joint Commission International [29]. Our study confirms the importance of achieving these goals by seeking treatment options to transfusion of blood products.

  There are some limitations to our study. It is a retrospective study of a database; the blood transfusions performed on both intra- and postoperative settings did not have a hemoglobin minimum trigger, being the transfusions administered at the discretion of the patient's physician responsible for care; and the storage time of the PRBCs units transfused was not taken into account, however this study refers to the current situation of the hospitals in our environment. A final limitation is that we have not differentiated the blood transfusions given during and after surgery since intraoperatively transfusions, especially with CPB, are more triggered by hemoglobin or hematocrit levels, and not by the patient's clinical status. The advantages are: electronic database, which was filled out in a systematic way, and as well as the large number of assessed patients and the utilization of specific statistical methods to reduce the influence of confounding variables.

   

  CONCLUSION

  The mortality risk is dose-dependent on the number of allogeneic packed red blood cells units transfused after coronary artery bypass graft, therefore, as more units of PRBCs transfused, the greater the risk of postoperative mortality. It is a must to reassess the current transfusional practice and seek therapeutic options to blood products.
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    ABSTRACT

    OBJECTIVE: To associate the pre- and intraoperative variables with postoperative complications of patients undergoing coronary artery bypass graft surgery.

    METHODS: The pre- and intraoperative risk factors of individuals of both genders with diagnosis of coronary insufficiency undergoing coronary artery bypass graft have been studied.

    RESULTS: Fifty-eight individuals with median age 62 ± 10 year-old were included in the study, 67% of whom were male. Fourteen (24.1%) patients were smokers, 39 (67.2%) had previous myocardial infarction history, 11 (19%) had undergone coronary angioplasty, 74% had hypertension, 27% had diabetes mellitus, 64% had dyslipidemia and 15.5% had chronic obstructive pulmonary disease. Eighteen (31%) patients presented postoperative complications, most frequent being: infection in surgical incision, difficulties in deambulation, dyspnea, urinary infection and generalized weakness. Male patients had fewer complications than females (P=0.005). Patients with chronic obstructive pulmonary disease remained hospitalized for longer time periods (P=0.019). Postoperative complications occurred in 50% of the patients with creatinine increased, while only 27.1% of the patients with normal value of creatinine had complications (P=0.049). In addition, complications occurred in 50% of the patients with diabetes mellitus, while only 23.8% of patients without diabetes mellitus had complications (P=0.032). The intraoperative factors showed no statistically significant differences.

    CONCLUSION: The preoperative factors are associated with postoperative complications in patients undergoing coronary artery bypass graft surgery.

    Descriptors: Myocardial revascularization. Coronary artery bypass. Postoperative complications. Risk factors.

  

   

   

  INTRODUCTION

  Cardiovascular diseases were considered the main cause of death and disability worldwide in 2010 and represent the highest costs for medical care. In Brazil, according to DATASUS, in 2000, 946,392 death certificates were filed, with 260,595 (27.5%) reporting cardiocirculatory disease diagnosis [1]. Clinical manifestations can be controlled through different therapeutics, coronary artery bypass graft surgery (CABG) being one of them.  This surgery is effective in improving quality of life and it can extend the survival of patients with coronary artery disease. It is performed when lifetime probability is greater with the surgical treatment than with clinical treatment [2,3].

  The CABG is a complex procedure, which implies physiological changes, and it imposes great organic stress. Its results are influenced by the clinical characteristics of patients and by aspects inherent to the surgical procedure and cardiopulmonary bypass (CPB) [4].

  Patients undergoing sternotomy, associated with immobility in bed, pain and temporary dysfunction of diaphragm muscle, show pulmonary dysfunction in postoperative. In addition, typically they show advanced age, prior cardiac complications (unstable angina, triple vessels disease, previous revascularization, left ventricular dysfunction), and other related diseases [systemic arterial hypertension (SAH), diabetes mellitus (DM) and peripheral vascular disease], featuring a population of greater severity [5,6].

  The main risk factors studied in preoperative are advanced age, previous lung disease, smoking, poor nutritional status, impaired lung function, and associated comorbidities, that is, factors that lead to changes in the integrity of the respiratory system and may compromise respiratory mechanics and gas exchange [7]. In intraoperative factors, such as anesthetic induction, surgical incision, and the use of CPB can exacerbate respiratory impairment [5].

  It is known that the appropriate control of the factors present in the preoperative period as well as the attempt to guarantee intraoperative stability, can ensure a good postoperative evolution by decreasing the occurrence of complications [8].

  The objective of this study was to associate the pre-and intraoperative variables with postoperative complications of patients undergoing coronary artery bypass graft surgery.

   

  METHODS

  Adult patients of both sexes undergoing CABG were studied in two private hospitals in Bauru, SP, from November 2005 to March 2008. The research project was approved by the Ethics in Research Committee of Sacred Heart University of Bauru under the protocol number 16/07, in accordance with the Declaration of Helsinki. Patients were previously informed about the research and they signed the consent form after their acceptance.

  Individuals with coronary insufficiency undergoing elective CABG were part of the sample, and their surgical access was by median sternotomy, with the use of cardiopulmonary bypass. Patients in New York Heart Association functional class IV heart failure and Canadian Cardiovascular Society class IV angina did not participate in the study.

  The study started with an interview with the patients the day before the surgery and the analysis of their respective medical records. All data collected were included in a detailed evaluation form containing personal data, diagnosis, risk factors for coronary artery disease (SAH, DM, dyslipidemia, smoking), functional classification of heart failure and angina severity, and related diseases.

  The results of the following preoperative supplementary exams were recorded: creatinine, hemoglobin, hematocrit and coronary angiography. Information about the surgery, such as number of grafts, CPB duration, and mechanical ventilation was obtained.

  Weaning from mechanical ventilation was performed in accordance with criteria for extubation adopted by the medical staff. From the first day after extubation, the patients began the sessions of physiotherapy, following the protocol adapted by the hospital physiotherapist staff, which consisted of lung reexpansion with breathing patterns, respiratory incentivator,  orthostatism, and deambulation once a day [9].

  The following information was obtained regarding the postoperative period: amount of blood received, hospital stay and complications presented by the patient.

  The variables of the preoperative, intraoperative, and postoperative periods were categorized to facilitate statistical analysis. Age was divided into four categories: 40-50 years, 50-60 years old, 60-70 years old and above 70 years old. Variables related to risk factors such as preoperative SAH, DM, dyslipidemia, and chronic obstructive pulmonary disease (COPD) as well as sex, acute myocardial infarction (AMI) and angioplasty variables were divided into mutually exclusive categories. Smoking was categorized as non-smokers, current smokers and former smokers. Heart failure and angina were distributed according to their functional class. For body mass index (BMI), individuals were classified as normal, overweight or obese. For arterial lesions,  reporting of  single, double or triple coronary lesions was considered. Hemoglobin and hematocrit values were considered normal according to age and sex. For creatinine values, references between 0.7 to 1.3 mg/dL for men and 0.6 to 1.2 mg/dL for women were used; values above the references were deemd increased. Cutoffs for the CPB time were: less than or equal to 120 minutes and greater than 120 minutes. Duration of mechanical ventilation (MV) was less than or equal to 12 hours or longer than 12 hours. The variable discharge was categorized as: up to 9th postoperative day (POD), 10th to 16th POD and above 17th POD.

  The postoperative complications were divided into nine categories (uncomplicated, urinary tract infection, mental confusion, infection in surgical incision, difficulty walking, renal dysfunction, respiratory problems, dyspnea, and abnormal chest radiograph), generalized weakness, stroke,  and respiratory failure. The amount of blood received in the postoperative period was recorded as: up to four bags or above four bags.

  Statistical analysis was performed using the statistical program Past (Paleontological Statistics software package for education and data analysis) version 2.15. The data are presented as average and standard deviation and absolute and relative frequencies. The preoperative and intraoperative variables were associated with postoperative complications by chi-square test with continuity correction for comparisons of proportion. When the frequencies were less than five the Fisher exact test was used. Associations of variables with more than three categories were analyzed using ANOVA. The significance level adopted was 5%.

   

  RESULTS

  Fifty-eight subjects were included in the study with a mean age of 62 ± 10 years old and the majority were male (67.2%). Patient characteristics are shown in Table 1.

  
    

    [image: Table 1. Patient characteristics]

  

  In terms of heart failure classification, in accordance with the New York Heart Association, three (5.2%) patients were in class I, 37 (63.8%) in class II, and 16 (31%) in class III. Regarding angina severity, five patients (8.6%) were in class I, 35 (60.3%) in class II and 18 (31%) in class III, in accordance with the Canadian Cardiovascular Society.

  Eighteen (31%) patients presented postoperative complications. The most frequent complication were: infection in the surgical incision in six patients, difficulties in deambulation in four patients, dyspnea in four patients, urinary infection in three patients, and generalized weakness in three patients.

  Cardiopulmonary bypass time was 102 ± 25 minutes and the MV time was 15 ± 4 hours, not including the ventilation time of a patient who needed reintubation and respiratory support.

  Male patients had fewer complications than female patients (20.5% and 52.5%, respectively; P=0.005). These patients had one or more of the following complications: infection in the surgical incision, stroke, respiratory or urinary infection, renal dysfunction, difficulty in deambulation, dyspnea, generalizated weakness and mental confusion.

  Individuals with COPD remained hospitalized for a longer period of time (P=0.019). While 94% of the individuals without COPD, were discharged by the 10th PO, only 66.6% of the COPD patients were discharged in the same time period.

  In 50% of the patients with elevated creatinine levels, complications such as renal dysfunction, infection in the surgical incision, mental confusion, and difficulty walking  were observed, whereas only 27.1% of the patients with normal creatinine levels had complications (P=0.049).

  In addition, there were complications in eight (50%) patients with DM, such as urinary tract infection, infection in the surgical incision, dyspnea, and generalized weakness; 32 patients without DM (23.8%) had complications (P=0.032).

  As far as the number of grafts received, 25 patients received four grafts, 23 patients received three, six patients received two and four patients received five grafts. The medical records had no information as to what kind of grafts they were.

  Postoperative complications were not associated with the presence of previous AMI, heart failure or severe angina, smoking, previous angioplasty, SAH presence, DM or dyslipidemia, hemoglobin and hematocrit levels, or CPB and mechanical ventilation times.

   

  DISCUSSION

  In this study with 58 patients, a predominance of males and a median age of 62 years old was observed, which is similar  to other studies in terms of sex and age characterization associated with cardiovascular risk [10,11]. The median age of patients undergoing CABG has increased over the years, from 58.5 years old in the 1980s to 64.1 years old in the 1990s [12]. In this study, 27.6% of the patients were older than 70 years old.

  Performing CABG in increasingly elderly individuals means more intense care due to the greater number of postoperative complications that occur in this age group, with a consequent increase in on-call time in the hospital. Other factors associated with advanced age can further increase the patient's hospital stay [6,13]. Parsonnet et al. [14] and Hannan et al. [15] found increased risk only in the age group over 70 and 80 years old, respectively. In our study, 56% of the patients over 70 years old presented one (44%) or more (12%) postoperative complications.

  Tu et al. [16] evaluated postoperative hospital stay in  the intensive care unit (ICU) and global postoperative hospital stay and they determined that postoperative hospital stay > 6 days in the ICU and > 17 days in the hospital would be extended linked to the presence of complications. Ducci et al. [17] found an average of 8 days of hospital stay in his study with patients undergoing CABG, a similar result to ours, in which 89.6% of the patients were discharged by the 9th postoperative day.

  Guimarães et al. [18] reported that 45.5% of the patients showed postoperative complications, a higher frequency than our study in which 31% had one or more complications. The complications can be classified into pulmonary, renal, cardiac, neurological and infectious [19]. In our study, the infectious and pulmonary complications were observed more frequently.

  Most studies include being female as a risk factor for complications and mortality in heart surgery. Women have higher comorbidity conditions such as congestive heart failure, Braunwald class IIIB and IIIC angina, as well as kidney failure, and, typically, they are subjected to surgery when they are older. In addition, inadequate or inappropriate approach to chest pain occurs more frequently in women, resulting  in bias in the evaluation and delayed diagnosis and treatment [12,14,19,20]. These data corroborate with the present study in which women presented a higher frequency of one or more complications.

  The incidence of complications in diabetic patients found in our study corroborates the findings of Ledur et al. [21] that showed the disadvantage of diabetics compared with patients without DM on the risk of any infection in post-CABG. Predisposition to diabetic inflammatory processes may occur due to an increase in pro-inflammatory markers and a decrease in inflammatory proteins [22].

  Smoking is associated with postoperative pulmonary complications, especially increased mechanical ventilation time, pneumonia, infection, and slower healing [23]. The  respiratory system of smokers is compromised, which hinders  alveolar ventilation after extubation. Our results showed no statistically significant difference between smokers and nonsmokers.

  The use of CPB is associated with postoperative bleeding, which can occur due to the increase in the use of clotting factors, hemodilution, hypothermia and, mainly, due to the inflammatory response. Besides CPB, other factors are associated with the need for blood transfusions, including: low body mass index, low levels of hematocrit and hemoglobin preoperatively, age over 74 years old and severe left ventricular dysfunction [24]. In our study, CPB time  showed no statistically significant differences when associated with the amount of blood received postoperatively.

  In terms of renal function, Higgins et al. [25] showed increased risk of postoperative mortality in patients with serum creatinine > 1.9 mg/dl and moderate risk between 1.6 and 1.8 mg/dl. In this study, 50% of the patients with elevated creatinine showed increased postoperative complications.

  The presence of dyslipidemia or SAH in preoperative was not significantly related to complications in our study. However, the presence of COPD, DM or renal dysfunction (increase in creatinine) were associated with increased complications, in accordance with literature data [12,14,19,22,25].

  The literature reports, as well as the results of this study shows that the preoperative clinical condition of the patient is the main determining factor of surgical results. Clinical instability before surgery is the most important risk component for the results of the surgical procedure. Risk prediction based on a good pre-operative evaluation is essential to quantify the severity of the patient and to make it  possible to plan for the care to be provided. These kind of care are associated with better intraoperative and clinical condition on the postoperative period of the patient.

   

  CONCLUSION

  In conclusion, this study shows that there is association between preoperative factors and postoperative complications in patients undergoing coronary artery bypass graft surgery.
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    ABSTRACT

    INTRODUCTION: Myocardial preservation during open heart surgeries and harvesting for transplant are of great importance. The heart at the end of procedure has to resume its functions as soon as possible. All cardioplegic solutions are based on potassium for induction of cardioplegic arrest.

    OBJECTIVE: To assess a cardioplegic solution with no potassium addition to the formula with two other commercially available cardioplegic solutions. The comparative assessment was based on cytotoxicity, adenosine triphosphate myocardial preservation, and caspase 3 activity. The tested solution (LIRM) uses low doses of sodium channel blocker (lidocaine), potassium channel opener (cromakalin), and actin/myosin cross bridge inhibitor (2,3-butanedione monoxime).

    METHODS: Wistar rats underwent thoracotomy under mechanical ventilation and three different solutions were used for "in situ" perfusion for cardioplegic arrest induction: Custodiol (HTK), Braile (G/A), and LIRM solutions. After cardiac arrest, the hearts were excised and kept in cold storage for 4 hours. After this period, the hearts were assessed with optical light microscopy, myocardial ATP content and caspase 3 activity. All three solutions were evaluated for direct cytotoxicity with L929 and WEHI-164 cells.

    RESULTS: The ATP content was higher in the Custodiol group compared to two other solutions (P<0.05). The caspase activity was lower in the HTK group compared to LIRM and G/A solutions (P<0.01). The LIRM solution showed lower caspase activity compared to Braile solution (P<0.01). All solutions showed no cytotoxicity effect after 24 hours of cells exposure to cardioplegic solutions.

    CONCLUSION: Cardioplegia solutions without potassium are promised and aminoacid addition might be an interesting strategy. More evaluation is necessary for an optimal cardioplegic solution development.

    Descriptors: Heart arrest, induced. Ischemia. Myocardial ischemia.

  

   

   

  INTRODUCTION

  Elective cardiac arrest was first performed by global myocardial ischemia with aortic cross-clamping in combination with hypothermia, as reported by Lewis & Taufic [1]. Since then, complex open-heart surgeries with longer aortic cross-clamp periods have been developed. However, the use of longer cross-clamp periods has increased the incidence of ischemia/reperfusion injury. In 1955, Melrose et al. [2] introduced the concept of pharmacologic cardiac arrest, named cardioplegia, which could be obtained by using a solution with a high potassium concentration. Cardioplegic solutions with moderate potassium concentrations were introduced into surgical practice in the mid-1970s and have remained the gold standard for myocardial protection [3,4]. Today, most cardiac surgeries are performed by cardiopulmonary bypass with pharmacologic cardioplegic arrest.

  The elevated extracellular potassium level provided by the cardioplegic solution shifts the resting myocyte membrane potential from -85 mV to a range between -65 and -40 mV. This shift inactivates the fast sodium channels, thereby blocking conduction of the myocardial action potential and inducing a "depolarized" arrest. However, an inward non-inactivating sodium "window" current occurs at these higher membrane potentials [5,6]. This condition can lead to intracellular sodium loading and calcium overload of the myocyte, resulting in contracture and cell death [7].

  The relative benefits provided by different cardioplegic solutions remain unclear. We idealized a new, potassium-free cardioplegic solution, named LIRM solution, containing: cromakalim, a potassium adenosine triphosphate (ATP)-channel opener that causes hyperpolarization of the cell membrane and coronary artery vasodilation [8]; lidocaine, a sodium-channel blocker that inhibits sodium influx into the myocyte and depolarization of the cell membrane [9]; and 2,3-butanedione, a direct myofilament inhibitor that prevents myocyte contraction by desensitizing the myofilament calcium [10]. In the present study, we tested the myocardial protection afforded by the LIRM solution in terms of the ATP myocardial content and caspase 3 activity, which are important factors for short- and long-term outcomes for heart transplant and conventional open-heart surgeries [4,11-13]. We compared the myocardial protection results among the LIRM, histidine-tryptophan (HTK), and glutamate/aspartate (G/A) cardioplegic solutions after 4 hours of cold storage.

   

  METHODS

  Surgical protocol

  Wistar male rats (250-350 g) were anesthetized by intraperitoneal injection of sodium thiopental (150 mg/kg). The protocol design in this study was intended to recreate the heart situation after aortic clamp release and right before heart reperfusion. The animals underwent tracheostomy and were mechanically ventilated (Minivent, Harvard Apparatus, Holliston, MA, USA). The chest was opened with a median sternotomy, the right carotid artery was catheterized, and the transverse aortic arch was isolated between the brachiocephalic artery and the left carotid artery. The transverse arch was tied, and cardioplegic solution was injected at an infusion rate of 5 mL/min. The total dose for arresting the heart was recorded. Three different cardioplegic solutions were evaluated.

  The heart was excised and kept at 4ºC for 4 hours, simulating the period of arrest for a transplant or a long period of aortic cross-clamp time. At the end of this period, the heart was snap-frozen in liquid nitrogen. A sample tissue of each group was evaluated with hematoxylin and eosin (HE) staining for gross assessment of the cell anatomy.

  All procedures were performed in accordance with the "Guide for the Care and Use of Laboratory Animals" published by the US National Institutes of Health (NIH Publication No. 85-23, revised 1996) and the Brazilian Council in Animal Experimentation (COBEA).

  Cardioplegic solutions

  The compositions of the tested cardioplegic solutions are shown in Table 1. The G/A solution (Braile Biomédica, São José do Rio Preto, Brazil) was diluted to 1% before delivery to the heart.
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  Determination of the myocardial ATP and caspase 3 activity levels

  Myocardial tissue was removed from the liquid nitrogen, kept in the same proportion of extraction buffer, and homogenized with 25 mM Tris-HCL, 150 mM NaCl, 1% NP-40, 1% sodium deoxycholate, and 0.1% SDS. The homogenized tissue was centrifugated at 10,000 × g for 40 minutes at 4ºC. The supernatant was used for ATP assessment. Myocardial ATP levels were assessed with the ENLITEN ATP assay system (Promega, Madison, WI, USA) and a Glomax 20/20 (Promega) for bioluminescence quantification, according to the manufacturer's instructions. The ATP level was measured relative to ATP standards provided by the manufacturer. The caspase 3 activity (in relative units of activity) was assessed with the Caspase-Glo 3 Assay (Promega), according to the manufacturer's instructions.

  Determination of cytotoxicity

  L929 cells (Genetech Inc. South San Francisco, CA, USA) were incubated at 37ºC under an atmosphere of 5% CO2. Cardioplegic solutions were added to the cultured cells at progressive dilutions, and the cells were evaluated 24 hours later. The cell viability was assessed with the MTT (dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) colorimetric method. Readings were performed at a wavelength of 550 nm [14].

  Statistical analysis

  All values were expressed as the mean ± standard deviation (SD). Variables were tested for normal distribution. One-way analysis of variance (ANOVA) or Kruskal-Wallis test was applied where appropriate. Differences with a P-value < 0.05 were considered statistically significant. All graphs and statistical analyses were performed with the GraphPad Prism version 6 software package for the Mac OS X (GraphPad Software, La Jolla, CA, USA).

   

  RESULTS

  The animals showed comparable weights. Compared to the HTK and G/A solutions, less volume of LIRM solution was needed to achieve cardiac arrest (P=0.008) (Table 2).
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  Histological findings

  The HE plates of the three cardioplegic solutions showed similar findings, with no gross disruption of the cell architecture or edema after 4 hours of cold preservation (Figure 1).
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  ATP myocardial content and caspase 3 activity levels

  The ATP myocardial content after 4 hours of cold storage was higher in the HTK solution group, with no differences between the LIRM and G/A groups (Figure 2A). The caspase 3 activity was higher in the G/A group compared to that of the LIRM and HTK groups, whereas the LIRM group showed higher caspase activity compared to the HTK group (Figure 2B).
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  Cell viability

  None of the solutions showed cytotoxicity after contact with L929 cells for 24 hours (Figure 3).
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  DISCUSSION

  In this study, we evaluated the effect of three different cardioplegic solutions on myocardial ATP content and caspase 3 activity after 4 hours of cold conservation. We also evaluated cell cytotoxicity after 24 hours of exposure to the cardioplegic solutions. The ATP myocardial content was higher in the HTK group compared to the G/A and LIRM groups. The caspase 3 activity was the lowest in the HTK and highest in the G/A group. Peculiarly, the caspase 3 activity showed an intermediate activity with the LIRM solution compared to the two other solutions. None of the solutions demonstrated cytotoxicity in cell culture, a finding that is not often reported in the literature regarding cardioplegic solutions [15,16].

  Our findings confirm the effectiveness of HTK solution as an organ preservation solution, as demonstrated by ATP conservation. Another important finding was the lower activity of caspase 3 with HTK solution, which is not often reported [17]. The LIRM solution showed a beneficial effect on caspase 3 activity and a very effective ability to arrest the heart without potassium. The ideal cardioplegic solution, which has yet to be determined, should allow a rapid and effective induction of diastolic arrest, should minimize ischemia/reperfusion injury, and should have no deleterious effects on other organs [18]. The rapid and effective induction of cardiac arrest may minimize myocardial ATP depletion and contribute to the protective effects during the reperfusion period [18-20]. In the present study, the LIRM solution displayed a pronounced capacity to promote cardiac arrest compared to the other two solutions. However, the myocardial ATP content was very similar when the LIRM and G/A solutions were used. Regardless of the cause, the caspase 3 activity of the LIRM solution was lower than that of the G/A solution, which might represent an improvement during the reperfusion period. An analysis of the details of this concept is beyond of the scope of the current study.

  The HTK solution effectively reduced the energy requirements, as observed in this and previous studies [21]. However, other reports have shown an inability of HTK solution to reduce endothelial dysfunction after long periods of cold storage [22]. The LIRM solution contains cromakalin, which has beneficial effects on endothelial function and coronary vasodilation. Nevertheless, the beneficial effects of this agent were not tested in the present study design [23].

  To induce a pharmacologic arrest, the arresting agents of a cardioplegic solution must interact with some targets involved in excitation-contraction coupling. This effect can be reached by inhibiting the myocardial action potential propagation and/or inhibiting calcium activation of the myofilaments. The LIRM solution has components to induce cardiac arrest by both of these mechanisms. The LIRM solution contains three different agents (cromakalin, 2,3-butanedione, and lidocaine) at very low concentrations to induce cardioplegic arrest without hyperkalemia. All three components were added to the initial formula for sum effect and to avoid any deleterious effects of the higher concentration of one isolated component. The other solutions tested in this report induce cardiac arrest by different mechanisms. The G/A solution induces cardiac arrest by inhibiting the action potential by hyperkalemia, leading to depolarization of the cell membrane. The HTK solution does the same, inhibiting the myofilament action by providing a very low calcium concentration.

  Although universally used, the strategy of depolarized arrest with hyperkalemia has distinct disadvantages. In particular, cellular ionic currents are maintained during the ischemia/arrested period, which can lead to adverse effects [18,24]. Hyperkalemia shifts the membrane potential of the myocytes to a range between -65 and -40 mV. At this voltage, not all of the sodium channels are inactivated. Sodium influx by non-inactivated sodium channels [5,6] can lead to the activation of the sodium-hydrogen exchanger and intracellular acidosis [7,25,26]. Consequently, acidosis and ischemia lead to inhibition of the sodium/potassium-ATPase [26] and further increase the intracellular sodium. Sodium overload causes the sodium/calcium exchanger channel to act in reverse mode, increasing the calcium loading of the myocyte and leading to contracture and cell death [7].

  One potential disadvantage of the LIRM solution compared to the HTK and G/A solutions is the inexistence of components that might supply the Krebs cycle, such as tryptophan in the HTK solution or aspartate and glutamate in the G/A solution. The absence such components might be responsible for the lower myocardial ATP content observed with the LIRM solution. The addition of some precursors of the Krebs cycle to the LIRM solution might improve the energy maintenance during cold storage, as assessed by the myocardial ATP content.

  Study limitations

  We did not evaluate hemodynamic data, such as left ventricle systolic and diastolic pressures, dP/dt maximun and minimum, and contractility indexes. Conclusions were limited to the period before reperfusion, but we were able to show a higher myocardial ATP content with the HTK solution, different caspase activities in all three groups, and higher effectiveness of the LIRM solution in achieving cardiac arrest.

   

  CONCLUSIONS

  The HTK solution was more effective in promoting higher levels of myocardial ATP content compared to the two other solutions. The LIRM solution was very effective in promoting cardiac arrest and reducing caspase 3 activity compared to the A/G solution. These preliminary data concerning the use of different pharmacological agents for cardiac arrest are promising. In the future, cardioplegic solutions containing Krebs cycle substrates, such as tryptophan and histidine, might be considered.
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    ABSTRACT

    INTRODUCTION: Myocardial preservation during open heart surgeries and harvesting for transplant are of great importance. The heart at the end of procedure has to resume its functions as soon as possible. All cardioplegic solutions are based on potassium for induction of cardioplegic arrest.

    OBJECTIVE: To assess a cardioplegic solution with no potassium addition to the formula with two other commercially available cardioplegic solutions. The comparative assessment was based on cytotoxicity, adenosine triphosphate myocardial preservation, and caspase 3 activity. The tested solution (LIRM) uses low doses of sodium channel blocker (lidocaine), potassium channel opener (cromakalin), and actin/myosin cross bridge inhibitor (2,3-butanedione monoxime).

    METHODS: Wistar rats underwent thoracotomy under mechanical ventilation and three different solutions were used for "in situ" perfusion for cardioplegic arrest induction: Custodiol (HTK), Braile (G/A), and LIRM solutions. After cardiac arrest, the hearts were excised and kept in cold storage for 4 hours. After this period, the hearts were assessed with optical light microscopy, myocardial ATP content and caspase 3 activity. All three solutions were evaluated for direct cytotoxicity with L929 and WEHI-164 cells.

    RESULTS: The ATP content was higher in the Custodiol group compared to two other solutions (P<0.05). The caspase activity was lower in the HTK group compared to LIRM and G/A solutions (P<0.01). The LIRM solution showed lower caspase activity compared to Braile solution (P<0.01). All solutions showed no cytotoxicity effect after 24 hours of cells exposure to cardioplegic solutions.

    CONCLUSION: Cardioplegia solutions without potassium are promised and aminoacid addition might be an interesting strategy. More evaluation is necessary for an optimal cardioplegic solution development.

    Descriptors: Heart arrest, induced. Ischemia. Myocardial ischemia.

  

   

   

  INTRODUCTION

  It is undisputed that the advent of cardiopulmonary bypass (CPB) favors the development of cardiac surgery. Despite the continuous evolution, it is undeniable that the CPB has harm potential as a result of pathophysiological processes that are inherent and can result in tissue damage and organ dysfunction [1]. Moreover, there is considerable risk of cerebrovascular accidents (CVA) in cardiovascular surgeries, partly resulting from events related to CPB [2,3].

  Vasilii Kolesov [4,5] has been considered one of the pioneers of coronary artery bypass grafting and published in 1967 their clinical series using the internal thoracic artery anastomosed to the coronary arteries without use of CPB [6].  However, his option for OPCAB was not due to lack of apparatus for its performance, but by recognizing its deleterious effects [7], especially in the early stage of clinical use. In one of his articles he had written: "Although cardiopulmonary bypass is safe and reliable ..., the overall inflammatory response after cardiopulmonary bypass is too intense to justify its use for CABG" [4].

  Although the use of CPB for performing the CABG has gained popularity, driven by the improvement of CPB devices and the publication of the excellent results of revascularization with its use [8,9], some surgeons continued to defend that revascularization surgery could offer even better results without the use of CPB, decreasing the morbidity and mortality associated with CPB [10-12].

  As the interest in the use of revascularization without CPB was gradually increasing, especially meeting the challenges posed by the progressive evolution of percutaneous procedures, several issues have emerged:

  a) Is the CABG without the use of CPB safe?

  b) Does it really reduce hospital morbidity and mortality?

  c) Are the results comparable to those of surgery with CPB, especially with regard to security, survival and quality of grafts?

  d) Is it possible to perform the full revascularization using the method?

  e) It the method reproducible?

  Thus, the search for answers to these questions led to the development of several studies, progressively building the body of evidence. It is necessary for surgeons to critically assess the available evidence and know how to employ them in clinical practice.

  Hospital morbidity and mortality

  The first investigations were retrospective analyzes, especially for large databases, and small observational studies. Most of these studies showed that OPCAB decreased hospital morbidity and mortality [13-15] or had mortality and morbidity similar to CABG with CPB [16]. Thus, the results of prospective clinical trials with random allocation (PCT) began to appear, initially with small samples and low-risk patients. One of the first of these studies was of Gerola et al. [17], which showed that although the hospital mortality in patients undergoing surgery without CPB was lower than that observed in patients undergoing surgery with CPB, the difference was not significant, as well as the differences observed in the incidence of postoperative complications.

  In 2009, the results of the first PCT with extensive sampling performed by the research group of Veteran Affairs, North America, the ROOBY Study Group [18], were published. In this study, 2023 patients were randomly assigned to undergo CABG with or without CPB. The results showed that OPCAB provided similar results to surgery with CPB with respect to hospital mortality.

  In 2012, the results with 30 days of ECP performed by CORONARY group [19], a multicenter, multinational study that enrolled more than 4,700 patients have been published. This study showed that despite the hospital mortality is similar between surgery with and without CPB, OPCAB significantly reduced the need for transfusion and reoperation for bleeding, in addition to the incidence of acute renal failure and respiratory complications.

  Even with regard to hospital mortality, results of recent meta-analyzes [20,21] have shown that apparently the general population of coronary mortality in patients operated with and without cardiopulmonary is similar.

  Stroke

  The incidence of stroke after cardiac surgery ranges from 3% to 9%, and its effect on postoperative morbidity is significant and can increase mortality from 4% to 19% [3]. Three different mechanisms can cause perioperative stroke: cerebral perfusion deficit, embolic events, and the inflammatory response, which in turn can also magnify the effects of other mechanisms [2]. Thus, as part of the stroke is closely connected to the CPB, it seems logical that its exclusion may decrease the incidence of perioperative stroke.

  Recent meta-analyzes that included several PCT [20-23] and analysis of databases [24] shows that OPCAB is associated with lower risk of stroke. But in the last two large prospective trials, ROOBY [18] and the CORONARY groups [19], the incidence of stroke were similar in both surgeries, both in the first month as after one year [25].

  The greater statistical power of the meta-analyzes to detect differences may explain this discrepancy in the results, although the meta-analysis may be influenced by selection bias in clinical trials. In recent meta-analysis filtered by the COCHRANE [26] it was observed a lower risk of stroke in OPCAB when considering all selected studies, but when the analysis was restricted to studies with low risk of bias, the difference was not significant. Also, different rules and protocols for the detection of postoperative stroke may also explain the differences between studies.

  Moreover, probably the most strokes that occur in coronary artery bypass operations are not directly related to the CPB, but the manipulation of atherosclerotic aorta, especially its clamping. Thus, in off-pump surgeries the manipulation of the ascending aorta for confection of proximal anastomoses is certainly one of the predominant causes of embolic stroke. Thus, some argue that on-pump CABG surgery, but without aortic clamping and/or performing proximal anastomoses of vascular grafts, with the heart beating and/or under fibrillation, may result in a decrease in the incidence of stroke. We should know that the cannulation of the aorta and the femoral vessels and the turbulent flow caused by arterial cannulas may also result in embolization of atherosclerotic material.

  Survival

  Although many studies show that early mortality of OPCAB is comparable to that obtained with the use of CPB, but lower in some aspects, the results related to medium and long term are controversial.

  By assessing the follow-up between six and eight years of 401 patients who participated in two PCT (BHACAS I and II) Angeli et al. [27] observed that survival free of cardiac events, including death, was similar to surgeries with and without CPB. A similar result was observed in the MASS III [28] study after five years of follow-up. Puskas et al. [29] observed a trend toward greater survival in patients undergoing surgery without CPB which reached significance in the fifth year of follow-up, but no significant difference in the seventh year.

  Studies of ROOBY and CORONARY groups provided divergent results. In the ROOBY [18] study group, after one year of follow-up the authors observed significantly higher incidence of composite outcomes, including mortality from cardiac causes in patients undergoing surgery with CPB, although when we considered all-cause mortality the difference was not significant. The results with one year follow-up from the CORONARY study group [25] showed no significant difference between patients undergoing surgery with and without CPB in relation to primary compound outcomes, the rate of new coronary revascularization, quality of life or neurocognitive function.

  The authors comment that this divergence of results from the ROOBY study is due to important differences between the two studies. The CORONARY study recruited more than twice as many patients in general with more comorbidities, and only allowed the participation of surgeons with experience in OPCAB, which resulted in lower conversion rate (7.9% vs. 12.4%) and need for further revascularization at 30 days and 1 year (0.6 % vs. 3.5%).

  Meta-analyzes and systematic reviews of recently published prospective studies [26,30,31] show a higher risk of late mortality for patients undergoing surgery without CPB. It is speculated that this trend may be due to an increased probability of incomplete revascularization in off-pump CABG.

  Complete revascularization

  Given the potential prognostic implications of incomplete myocardial revascularization [32,33], this has been an important concern in studies comparing CABG with and without CPB, but whose results have also shown contradictory. Several authors have observed that the number of distal anastomoses is significantly lower and/or higher occlusion rate of grafts in patients undergoing OPCAB [18,22,26,28,34-36], others found no significant differences in the evolution of grafts [25,37-40] or quality of the anastomosis [41].

  Currently, it is considered that the "index of complete revascularization" (number of grafts divided by the number of grafts needed) is more important than the absolute number of distal anastomoses. Magee et al. [42] assessing the surgical and angiographic data prospectively collected from 945 patients included in a database noted that although the number of grafts in off-pump CABG was lower, the rate of complete revascularization was generally similar between patients undergoing surgery with and without CPB. However, we found that surgeons who performed OPCAB in less than 25% of patients had complete revascularization rate significantly lower.

  On- and off-pump CABG surgery in high-risk patients

  Considering that the ability to reduce the risk of occurrence of a specific outcome provided by a given treatment may keep constant, when treatment is employed in population with higher risk of this outcome, so the outcome has a higher incidence in this group, the lower the required number of patients to demonstrate that the benefit of treatment [43].

  Thus, investigations in order to compare the results of revascularization with and without cardiopulmonary bypass in high-risk groups has emerged, although there are still few ECP and usually with relatively small samples. Two recent PCT [44,45], in which the operation with or without cardiopulmonary bypass were compared in patients aged over 75 years showed no significant difference in hospital mortality and survival at 6 months and 1 year.

  Cavallaro et al. [23], when assessing the results of over 80,000 revascularization with and without cardiopulmonary bypass in a group of patients considered of high risk ( > 85 years, COPD, renal failure, peripheral artery disease and aortic atherosclerosis), observed that the only event with significantly different incidence was stroke, lower in the subgroup of patients aged > 80 years and/or patients with peripheral artery disease or aortic atherosclerosis.

  For the patients considered of high risk by EuroSCORE (score>5), Moller et al. [46] found no significant difference in the incidence of major cardiac events, but noted a higher all-cause mortality after three years in the off-pump group. Lemma et al. [47] in a multicenter PCT (on-off study) reported a lower incidence of composite primary outcomes, including hospital mortality in patients operated without CPB, although the difference in the incidence of each event were not considered individually significant. Marui et al. [24], when assessing a multicenter registry in Japan (CREDO-Kyoto), observed that in the substrate of high risk patients (EuroSCORE > 6) the OPCAB was associated with lower risk of short- and long-term stroke. However, no survival benefit was observed regardless of the level of preoperative risk.

  In patients with left ventricular dysfunction both prospective trials, with [48] and without random allocation [49] and meta-analyzes [35] or retrospective analyzes of large databases with risk adjustments [50] have shown less morbidity in patients operated without CPB, the same occurring in diabetic patients [51,52].

  Critical analysis of outcomes

  Although prospective clinical trials with random allocation are at the top of the hierarchical pyramid to provide evidence, such studies are not free of systematic error (bias) caused by inadequately designed and/or performed projects.

  Inadequate sample size, selection bias and/or assignment and/or assessment, co-intervention, follow-up loss, lack of external validation and analysis of compound events should be considered in the critical analysis of the studies, and often explain the divergent results. We must also consider that even properly designed and performed projects may produce results that do not reflect reality, the so-called "random error" or "type I error or a" or whose probability of occurrence is given by "P value" in statistical tests [53].

  Even though it seems counterintuitive when we do not observe significant differences in hospital mortality when it stops using known method that imposes potential damage, such as cardiopulmonary bypass, for example, it should be remembered that the sample size required to observe significant differences in rare events is high. Using the chi-square two-tailed test with correction for continuity (Fisher's exact test) with a "P" value of 0.05 and 80% power to detect a 40% reduction in mortality rate, for example, of  2% to 1.2%, a sample of more than 8,000 patients would be required, and reduction of 3% to 1.8% a sample of 5,400 patients (G* Power 3.1.5 software, Heinrich Heine University Düsseldorf).  Thus, this difficulty can be called "Pollyanna effect", or that is, there will always be difficulty in demonstrating the possibility of improvement when everything is doing well.

  The meta-analysis, although increasing the statistical power by aggregating samples of various studies, are also not exempt from be biased due to the use of inappropriate methodology for the selection of included trials and/or errors in the statistical analysis. Moreover, although there are sophisticated statistical methods aimed at verifying the absence of random assignment (propensity score) in observational studies, these analyzes still carry residual risk of bias caused by not measured "confounding factors", and may underestimate possible deleterious effects with the treatment [26,53].

   In a recent filtered systematic review performed by Cochrane Database of Systematic Reviews [26], the authors warned that from the 86 trials included in the review, only 10 had low risk of bias, 26 studies had a high risk of bias observation ("not blinded") despite being considered properly "randomized", and in the other 50 studies, the risk of allocation bias was undefined or had the risk of high or indefinite observation bias. In this review, which did not include the results of a year from the CORONARY study group [25], it was found that when compared to surgery with CPB the OPCAB increased the risk of death from any cause, provided a smaller number of distal anastomoses. And although the risk of stroke was lower in the off-pump surgery, when we assessed only the data from the trials with low risk of bias the difference disappeared.

  Importantly, not only in medical practice the best evidence should be considered, but the physician has an obligation to assess each particular clinical situation, considering also the values and expectations of the patient, as well as his clinical experience [53]. It should also be alert to the fact that in general the events that compose the "composite outcomes" do not have all the same "value", especially for patients and they should be considered separately. We should consider that although certain treatment may not be beneficial to the general population, it may be in certain subgroups, and the opposite is also possible, and that the potential harm of treatment should also be considered in assessing the risk/benefit.

   

  CONCLUSION

  We can say that, given the available evidence, CABG with CPB remains the standard operation, but that CABG without CPB is feasible with a similar operation with hospital morbidity and mortality similar to on-pump surgery, but with potential to reduce morbidity and mortality in hospital subgroups at higher risk. However, further studies are needed to assess its use in these subgroups, because although OPCAB may provide benefits, it also has the potential to cause harm, like any treatment.

  Considering that the trend toward shorter survival with OPCAB observed in some studies may be related to incomplete revascularization and/or higher rates of grafts with unsatisfactory progress, which seems more likely with less experienced surgeons with the technique, it is prudent to consider that OPCAB is not a surgery that should be performed routinely by any cardiac surgeon, but due to its beneficial potential in specific situations, every surgeon should enable himself to perform it through proper training and use of specific available technology.
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    Abstract

    The study aimed to analyze the available evidence in the literature on nursing care in the hospital post-cardiac surgery. Data were collected from electronic databases LILACS, SciELO, MEDLINE, via DeCS thoracic surgery, hospital, nursing care, in the period 2001 to 2011. Ten articles were selected that showed the need to develop a plan of nursing discharge focusing on prevention of complications and coping with physical limitations resulting from heart surgery. Thus, the discharge should be considered from the time of admission, with carefully planned actions involving patient and family.

    Descriptors: Cardiovascular surgical procedures. Nursing care. Patient discharge.

  

   

   

  INTRODUCTION

  Cardiovascular diseases are the main cause of morbimortality of the Brazilian population [1]. The diseases of the circulatory system with high level of morbimortality are: heart ischemic disease, cerebrovascular diseases, heart failure, and valvulopathies, especially of rheumatic origins, among others [2,3].

  There is no single cause for those diseases, but there are several risk factors which increase the probability of their occurrence [4]. Because of their several causes and complexity level, cardiac pathologies must have their course urgently interrupted with clinical and/or surgical treatment [5].

  Since the treatment is complex, the institution must offer specialized material and human resources as well as a multidisciplinary team with technical-scientific expertise and skills to carry on the daily activities and the ability to see  the individual as a whole [6]. A multidisciplinary team should consist of clinicians, cardiologists, electrophysiologists, cardiac surgeons, vascular surgeons, anesthesiologists, cardiologists, nutritionists, physiotherapists, psychologists, and nursing staff [7].

  Among the professionals in the multidisciplinary team, the nurse and the psychologist are extremely important because patients usually present symptoms such as anxiety, depression, negative thoughts about the future, and lack of confidence, especially in the postoperative period [8]. The psychologist seeks to reduce feelings that may interfere with the patient's recovery as well as to prepare him throughout his hospitalization, with the goal of providing trust and peacefulness so that the patient can avoid feeling beaten and tortured [9].

  In this context, the role of a nursing team is extremely important, once they assist the patient uninterruptedly during the hours following surgery and are responsible for setting up the unit as well as providing human and material resources [10]. Besides having technical and scientific knowledge, the team is in charge of caring, controlling, and observing the patient by taking into account the complexity of the surgery in addition to the vitality of the organ system involved [2,11].

  For this reason, the nurse should organize and plan the assistance based on the methodological steps of the nursing process in order to intervene in accordance with the individual needs of the patient [12]. Hence, nursing practice should be guided by the scientific method as it enables the nurse to identify and meet the needs of the assisted person, through the patient's medical history, nursing diagnosis, planning, and correct implementation and evaluation. However, to meet the needs of patients, the nurse also needs skills, cognitive competence, and constructive technical, organizational and interpersonal relationships, both objectively and subjectively [13].

  Despite the intensive care of the nursing team, the occurrence of complications after cardiac surgery is very common and is one of the main causes of morbidity and mortality in the postoperative period [14]. Consequently, nursing care has to be planned systematically so that after discharge the patient does not fear or feel insecure about the new lifestyle, the limitations resulting from the procedure, changes in diet, and other relevant orientations according to the needs of the patient [15-17].

  Guidance on discharge is commonly given mechanically and briefly, not taking into consideration the patient's condition and needs [18]. That happens because nurses face difficulties in communicating with physicians. They are not informed about discharge, only becoming aware of it when the patient is leaving or after they have left the hospital [19]. Thus, hospital discharge should be handled by an interdisciplinary team, mediated by the nurse, who will be the link between the professionals so that the specific needs of each patient are met [20].

  Therefore, and to serve as a basis for the job of the nursing team, the present study set out to analyze the evidence available in the literature about nursing assistance at hospital discharge after cardiac surgery.

   

  METHODS

  This is an integrative review whose methodological strategy is justified because it summarizes knowledge and incorporates applicable results of practical and meaningful studies [21,22].

  In the process of making this integrative review, some operationalization patterns that contributed to the development of the study were followed: (1) the hypothesis was formulated and the problem was identified ; (2) inclusion and exclusion criteria for the selection of samples were established; (3) the analysis of relevant information extracted from the studies was done; (4) the studies included in the review were evaluated; (5) the results were interpreted; and (6) the review was presented, synthesizing the resulting knowledge [23,24].

  The study was guided by the following question: what is the available evidence in literature about nursing assistance at hospital discharge after cardiac surgery?

  The literature review was based on the LILACS (Literatura Latino Americana em Ciências de Saúde), SCIELO (Scientific Electronic Library Online), and MEDILINE (Medical Literature Analysis and Retrieval System Online) electronic databases. The descriptors (Decs) used for Health Science were: thoracic surgery, hospital discharge, and nursing care.

  The criteria for sample inclusion were based on articles published in Portuguese, English, Spanish, and French, fully available, from 2001 and 2011. The articles were selected based on the analysis of their title and abstract. Those that did not address the issue anddid not meet the inclusion criteria above were excluded. Articles published twice were considered only once.

  The instrument used for data collection was a grid, created specifically for this study, which was completed by each chosen item with information about identity Id (P1, P2, P3, ...), journal, article title, authors/year, authors' institution, authors' profession, QUALIS system, and considerations/themes.

  After inserting the information into the grid, the  studies selected were evaluated through careful reading, during which contributions were extracted, results were interpreted, discussions were presented descriptively, and information collected for each article was summarized (Table 1).
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  RESULTS

  The review's final sample was comprised of ten articles, selected according to previously established inclusion criteria, available in the LILACS, SCIELO, and MEDLINE databases.

  Nine (90%) out of the ten (100%) articles selected were from nursing journals and one (10%) from the Brazilian Journal of Cardiovascular Surgery. Based on the stratification of the Personnel Development Coordination for Higher Education (CAPES) for journals, five (50%) of the articles were published in  Qualis A1 and A2 journals, four (40%) in Qualis B1 and B2, and only one (10%) in Qualis B3.

  Regarding the time period of publication, from 2001 to 2011, five articles (50%) were published in 2006 and five (50%) between 2007 and 2011. In 2006, more professionals were willing to publish articles on this issue. In terms of the authors' institutions, seven authors (70%) were from public federal universities and three (30%) were from hospitals, which is positive since it highlights the production of knowledge in educational institutions. However, it is important that this new knowledge gets transmitted to the nursing professionals and put into practice in hospitals.

  Regarding authors' occupations, eight (80%) articles were written by female nurses; one (10%), by a male nurse and a doctor; and one (10%), by two male nurses and a biologist. This partnership between nurses and other professionals is valid as a multi-professional outlook allows for different experiences in the healthcare area  and improves the quality of the assistance offered.

   

  DISCUSSION

  The studies revealed that nurses are concerned with the guidelines provided to patients and their families in the hospital discharge [25-31]. However, guidelines should be developed with the participation of patients and their families in a way that is easy to understand. Accordingly, nursing care should be guided by a scientific methodology that fully meets the patient's needs. Still, studies claim that the nursing staff must develop new approaches to care with the application of nursing diagnoses and teamwork in order to have continuous care [32-34].

  Among the new approaches in nursing care, a trusting relationship between nurse and patient must be readily established as it is necessary to prepare patients and their families with information about the need to undergo cardiac surgery so they can understand it and adapt to possible changes, especially in the postoperative period [23,31]. This is a tense moment, causing emotional stress, insecurity, and fear so the nursing staff must be prepared to guide patients and their families to reduce their anxiety and to comfort them.

  Trust within the nurse-patient relationship should happen through a two-way communication because it builds an important foundation for the care to be carried out efficiently and effectively, and it provides understanding of the patient as a whole [26]. These complications may be of cardiovascular, pulmonary, renal, gastrointestinal, and neuropsychiatric origins.

  Due to the complexity of cardiac surgeries, the postoperative period is monitored by a multidisciplinary team through continuous monitoring and critical decision making and care. However, it is the nursing staff that monitors the patient full-time, providing specific care that aims at reducing complications and maintaining the balance of the organic system, through planned assistance [22]. On the other hand, one study found that nurses still develop more technical care at the bedside, devoid of greater interaction with the patient and his family [35].

  Essentially, the technical model of health care is still very present in the daily routine of health professionals. In nursing, this type of care is repeated in the postoperative period, through interventions aimed at preventing complications with the surgical incision and unidirectional guidelines preparing patients to return to their homes and their daily activities. There is no systematic care involving a discharge plan or the patient.

  To change this reality, it is essential that the nursing staff make use of scientific knowledge and records of the multidisciplinary team to develop a discharge plan [33]. That plan must be developed from the moment the patient is admitted so as to provide greater safety and reduce the risk of complications [34]. The specific type of heart surgery should also be considered because the length of stay will vary according to the surgical procedure and the patient's condition. In addition, it may involve the temporary or permanent suspension of some activities, altering the lifestyle of the patient. To that end, it is necessary that the family and the patient follow specific care procedures after the surgery [27].

  In this context, the discharge should be carried out with the help of a psychologist working with the family and the patient, in an attempt to help the patient understand the changes and adapt to a different lifestyle by developing new skills. Nevertheless, to make sure home care is provided and to avoid rehospitalization, discharge has to be planned and include the involvement and understanding of both patient and his family.

  The discharge plan demands dedication from a multidisciplinary team, with interaction happening between all the professionals engaged in the health-disease process and aimed at minimizing fragmented care. Thus, solutions can be provided based on the patient's reality as the moment of discharge is the most expected by patients and their families. This moment is also marked by fear, insecurity, doubt, stress, and dependence upon the care of health professionals.

  However, the problems mentioned should be solved during the hospitalization period by the nursing staff through continuous care and with planned, implemented, and evaluated actions. Since the discharge causes a feeling of incompleteness regarding the care, it is the responsibility of the nurse to reassure the patient during this recovery process [28]. It is imperative that this professional show the patient how to take care of themselves, valuing their beliefs, feelings, actions, behaviors, and motivating them to feel able to safely develop self-care [29,31].

  To this end, the nursing staff has a crucial role in providing educational activities for patients and their families by promoting knowledge and wellness, and enabling them to care for themselves. Self-care awareness is needed by the patient because it improves the practice of activities for their own benefit and quality of life. Self-care should be effectively performed and nurses should encourage it through scientific knowledge based on the General Theory of Orem Self Care. This theory emphasizes the value of engaging patients in self-care, encouraging them to participate actively in their recovery [36].

  Based on this theory, educational activities that promote self-care in the postoperative period of cardiac surgery are conducted. These activities should contemplate aspects such as weight control, restriction of salt and fluids, medications, exercise, nutrition, and symptoms of worsening of the disease [27,29,31]. Besides, advice on the special care demanded by the disease and needed to handle the surgical incision and the specific conditions of each patient should be given [25]. This can make them meet and/or greatly exceed any difficulties resulting from their physical limitations as well as reduce health risks [29].

  In this regard, it is understood that nursing staff must consider how the patient undergoing cardiac surgery and his family prepare for the procedure, that is, the following must be taken into account: the causes of anxiety; the perception of what is more important to advise the patient on; and how much to advise when the patient is returning home. For that purpose, nursing guidance must be well-established in the patient's discharge plan, in a way that is clear and easy to understand.

  In every discharge, it can be noticed that the fragile "thank you" pronounced by the patient comes along with expressions of doubt about the care he must follow after leaving the hospital. Consequently, we highlight the importance of the nursing staff in terms of care  and advising patients about actions that will contribute to a better adaptation to daily life and that will minimize their doubts and expectations [28].

  However, the lack of knowledge of patients about the disease and treatment will only be solved through the guidance and educational activities provided by nurses and the evaluation of the surgical patient in understanding the process of recovery from the time of the surgery and the implementation of post-discharge self-care. To do so, the time available and the expertise needed for the nurses to plan an individualized discharge, the availability of educational materials, and the monitoring needed to ensure the effectiveness of hospital discharge must be emphasized [30].

   

  CONCLUSION

  After the results discussed, researches must be done about nursing assistance at the hospital discharge of patients in the postoperative of cardiac surgery, with the objective of drawing them to patients' problem analysis which demand nursing specific actions, once scientific research is scarce in this field. These studies may contribute for the scientific development of the profession as well as its practical applicability in the health institutions.

  However, nursing care actions towards patients of cardiac surgery must be planned and involve patients and family, and discharge has to be considered from admission so that care will not be fragmented.

  Although we are referring to a nursing discharge planning, it is necessary to involve a multidisciplinary team and its records to set a discharge planning. So, the team must advise and develop education activities for patients and family. Moreover, the team is expected to hear and consider what participants say in order to reach their expectations and make their adaptation to a new lifestyle easier.
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    ABSTRACT

    The supravalvular aortic stenosis is a rare congenital heart defect being very uncommon in adults. We present a case of supravalvular aortic stenosis in adult associated with anomalies of the aortic arch vessels and aortic regurgitation, which was submitted to aortic valve replacement and arterioplasty of the ascending aorta with a good postoperative course.

    Descriptors: Aortic stenosis, supravalvular. Aortic valve insufficiency. Adult. Subclavian artery. Carotid artery, internal.

  

   

   

  INTRODUCTION

  The supravalvular aortic stenosis (SAS) is the least common form of obstruction of the left ventricular outflow tract, representing 0.05% of all congenital heart disease [1-3]. It is characterized as a congenital obstruction of the ascending aorta, most commonly involving the sinotubular junction and may occur as a dysmorphia like an "hourglass" or as a diffuse hyperplasia. This malformation can occur as an aspect of Williams syndrome, being the most common cardiac defect of this syndrome [4] an autosomal dominant inherited familial form not associated with Williams syndrome and may also occur in patients with no family history and patients with homozygous familial hypercholesterolemia, occurring in up to 44% of cases in this presentation [5].

  The main clinical characteristics of the SAS are syncope, dyspnea and palpitations and the incidence of these symptoms is the earliest the progression of the disease. In general, the disease is most commonly diagnosed in children, due to the presence of blow associated to the obstruction [5]. The presence of adults with untreated SAS is even more unusual. This is due to failure to detect the disease or diagnostic inaccuracy. We believe that some associated diseases, such as aortic coarctation and malformations of the great vessels may contribute to diagnostic errors or questions that often postpone the appropriate definitive treatment.

  Late diagnosis of SAS may result in progressive symptoms, damage to the aortic and mitral valve, and ventricular dysfunction, which draws attention to the need for knowledge of the forms of the disease and its variations. We present a rare case of SAS in adults, not related to Williams syndrome, already with aortic valve dysfunction and anomalous origin of the great vessels, which may have favored the diagnostic difficulties.

  This study was submitted to the Research Ethics Committee of the Hospital São Raimundo and approved under registration 04/2012.

   

  CASE REPORT

  AST, male patient, 28 years old, with a history of heart murmur since birth, with no symptoms.

  In 2006, performed an echocardiogram which showed mild left ventricular hypertrophy with left ventricular mass (LVM) of 277g, reference value 94-276g, and mild mitral and aortic regurgitation.

  In 2008, performed another echocardiography, which showed mild dilation of the left ventricle (LV) with preserved function, mild mitral and moderate aortic regurgitation. Aortic coarctation (ACo) with peak systolic gradient of 49 mmHg was suggested.

  Although asymptomatic, the patient did not seek medical treatment assistance, performing new echocardiogram the following year, being evidenced increased LVM of 293g, normal ventricular function, mild mitral regurgitation and moderate aortic coarctation and suggestive sign of the left subclavian artery, with gradient 49 mmHg.

  In 2010, the patient came to our Service. A new echocardiogram was performed which showed: mild aortic regurgitation, aortic coarctation with a peak systolic gradient of 45 mmHg, located below the left subclavian artery, and LV concentric hypertrophy of mild degree.

  The patient was asymtomatic, referring fatigue on exertion and occasional syncope. On physical examination, the patient was in good general condition, cardiac auscultation with regular cardiac rhythm with two clicks, normal heart sounds, presence of more audible systolic murmur in the aortic area, radiating to the neck. The presence of pulses in the lower and upper differential pressure between upper limbs called our attention,  with higher right pressure. Then, we questioned the diagnosis of aortic coarctation.

  Then, we performed angiography, which showed supravalvular aortic stenosis, severe aortic valve insufficiency and hypoplasia of the left subclavian artery with origin of the left carotid artery from the brachiocephalic trunk (BCT). For greater morphological detail, was also performed chest angiography, which showed patent ascending aorta, and showed significant supravalvular stenosis, 2.2 cm long, lying 2 cm  from the emergence of the BCT (Figure 1).

  
    

    [image: Fig 1 - CT angiography]

  

  Surgical treatment was indicated and performed in 2011.

  Surgical technique

  The patient underwent surgery for expansion of the ascending aorta and aortic valve treatment. Surgery was performed with cardiopulmonary bypass (CPB), bicaval cannulation and ascending aorta, systemic and topical moderate hypothermia, aortic cross-clamping and administration of intermittent hypothermic blood cardioplegic solution every 30 minutes. The aortotomy was performed in inverted "Y", extending to the non-coronary sinus and the right coronary. The great thickening of the aortic wall drew attention. The valve had become thickened and deformed, with the presence of deposits of fat and calcium plaques.

  We opted for the aortic valve replacement with a mechanical double-leaflet prosthesis type number 23 and enlargement of the ascending aorta with single bifurcated patch of bovine pericardium, extending from the ascending aorta to the right coronary and non-coronary sinus. It is important that the right coronary ostium is carefully viewed. The pericardial patch should be large enough to allow certain bulging in the region of the open sinuses of Valsalva, simulating the natural anatomical aspect. In our experience, the cropped patch seems to always be a little bigger than necessary.

  After suturing, the final appearance is quite anatomical (Figure 2). Biological glue was used to enhance hemostasis. After rewarming, the patient was removed from CPB without difficulty and surgery was fully performed traditionally. The surgery was uneventful in 3 hours and 30 minutes, with 80 minutes of CPB and 40 minutes of aortic clamping.
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  Evolution

   The patient was extubated in the immediate postoperative period and remained three days in the intensive care unit and total hospital stay of seven days. In return fifteen days after the surgery, the patient was asymptomatic, in good recovery. With two months of surgery, control echocardiogram was performed, which showed: LVM 260g, cardiac chambers of normal dimensions, metallic prosthesis in the aortic position with good handling of its leaflets, the Doppler peak systolic gradient of 37 mmHg and mean of 21 mmHg with minimal central regurgitation.

   Angiography showed patent ascending aorta, preserved gauge, showing mild irregularity of the contours in the cranial aspect of the distal segment, before the emergence of BCT (Figure 1). With six months after surgery, the patient remained asymptomatic and the echocardiogram showed LVM of 230g, normal cardiac cavities, prosthesis with peak systolic gradient of 25 mmHg and a minimum central "escape".

   

DISCUSSION

  The SAS is an uncommon congenital heart disease and should be diagnosed early for surgical indication before its effects compromise other structures and, importantly, aortic valve and LV. When more commonly diagnosed in childhood, it allows early treatment planning and thus avoids major structural impairment of the heart. The coronary arteries, due to high pulse pressure which they are subjected under this condition can also undergo structural changes as described by Peterson et al. [6]. Thus, for all these peculiarities, invasive therapy in the SAS should be earlier than in aortic stenosis [5].

  Since the initial reports of Usher et al. [7] and Weyman et al. [8], echocardiography has been the initial diagnostic examination in most cases . Some aspects related to abnormalities of the great vessels, poorly assessed by examination, may impair the diagnosis and make other complementary image tests necessary. The insidious symptoms, associated with diagnostic doubts along the clinical investigation transmitted to the patient, favors his more relaxed behavior, insecure and rejection of closer monitoring, delaying diagnosis, as reported to us in an interview later.

  We believe that the hypoplastic subclavian artery caused false impression of aortic coarctation, described in various examinations performed by different operators. The same finest subclavian artery was also responsible for the differentiation of pulse and pressure between the upper limbs (high blood pressure in right arm in relation to  the left), confusing the examiners. The diagnostic uncertainty should always raise the employment of more complex tests. The idea of coarctation raised such questioning, considering that the patient had lower limb pulses. Thus, we chose to perform angiography also to assess coronary arteries and CT.

  We believed that progressive aortic insufficiency was related to obstruction immediately after the valve, causing its abnormal turbulence. Echocardiography suggested thickened valve with poor coaptation. The same impression we did not had of the mitral valve, which appeared thin at echocardiography with mild prolapse of its brochure. The patient also had begun to show symptoms, which led us to decide the immediate surgical treatment.

  Surgical planning, considering that both carotid arteries leaves emerge from common trunk, we concerned about the possible need to cannulate the BCT through a tubular graft, what we have done regularly when we need to work freely in the ascending aorta and aortic arch. We feared that some ostium was not well perfused. However, if necessary, we may cannulate the femoral artery. During surgery, angiography confirmed the impression that there was space for safe cannulation of the ascending aorta before BCT, which was performed.

  For the correction of the stenotic aortic segment, techniques without the use of prosthetic material are attractive, especially in children, as suggested by Souza et al. [9]. In adult patients, the reduced elasticity of the aorta and stenotic segments sometimes more extensive has made us opt for enlargements using patches, which, in our experience, are more simple and fast techniques, and effective, especially considering that there are no adults in the concern with growth. In this particular case, after aortotomy, the valve seemed inadequate to the plastic, making us choose to replacement using a mechanical prosthesis, which was previously discussed with the patient.

  In continuation, the anatomical aspect of the aorta, with apparently normal left coronary sinus, made ​​us conclude that the expansion in inverted "Y" would be an excellent option in this case. This technique was originally described by Doty et al. [10] for moderate or severe supravalvular aortic stenosis not involving significant narrowing of the left coronary sinus of Valsalva, as in the reported case. In this case, we use large bovine pericardium patch. It could also be used a polytetrafluoroethylene patch, with the advantage of not presenting calcification, but have no such material available.

   We believe that one should not dry the curvature of the left coronary sinus in order to leave the suture line straight at that point. Maintaining the natural design, or that is, the vertices of the inverted "Y", while leaving a little longer suture line, helps shape the enlargement patch after release of aortic clamping. The final touch with biological glue has been a good additional factor in the hemostatic arsenal and we have used regularly.

  The patient developed well after surgery. The earlier surgery might spare him the replacement of the native valve, but fortunately he had no ventricular dysfunction. The echocardiographic assessment also showed the satisfactory outcome of the surgery.
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    ABSTRACT

    Thoracic endovascular aortic repair for aortic dissections is recognized as an effective treatment. We herein report the case of a 72-year-old male with a Stanford type B aortic dissection. A stent-graft and double-disk vascular occluder was used to repair the primary and re-entry tears, respectively. At 3 month post operatively, computed tomographic angiography revealed no endoleaks, the stent-graft and vascular occluder to be in optimal positions, the false lumen was almost completely thrombosed, and the visceral arteries were patent. This case illustrates that it is feasible to treat re-entry tears with a vascular occluder after primary proximal stent-graft repairs.

    Descriptors: Vascular diseases. Vascular surgical procedures. Aortic diseases.

  

   

   

  INTRODUCTION

  Aortic dissection is the most common acute emergency involving the aorta, and often results in death. The incidence of aortic dissection has been reported to be 2,000 new cases per year in the United States and 3,000 in Europe [1-4]. The efficacy and safety of thoracic endovascular aortic repair (TEVAR) for acute [5-7] and chronic [8-10] aortic dissections has been shown in a many studies. As our experience with TEVAR has increased, the importance of re-entry sites (secondary tears) has drawn attention [11,12].

  Herein we report a case in which we applied a stent-graft and double-disk vascular occluder to repair the primary and re-entry tears, respectively, in a patient with Stanford type B aortic dissection.

  Written informed consent was obtained from the patient for publication of this case report and any accompanying images. This study was approved by the Institutional Review Board of Shanghai Ninth People's Hospital Affiliated Shanghai Jiaotong University School of Medicine (number is 201293).

   

  CASE REPORT

  A 72-year-old male was admitted with a complaint of chest discomfort for 1 month. Computed tomography revealed an aortic dissection with entry and re-entry tears (Figure 1). Angiography then demonstrated a Stanford type B aortic dissection with the primary tear distal to the left subclavian artery, and a re-entry tear below the superior mesenteric artery orifice (Figure 2A). The right renal artery was not visualized, the kidney was atrophic and flow was from the false lumen.

  
    

    [image: Fig. 1 - Computed tomography]

  

  
    

    [image: Fig. 2 - Angiography]

  

  The patient was taken to the operating room within 48 hours of the computed tomography angiography. After induction of general anesthesia a 5F sheath was inserted into the left axillary artery, and a centimeter sizing 5F pigtail catheter (Cook, USA) was introduced into the ascending aorta through the left subclavian artery. A 5F pigtail catheter was introduced into the ascending aorta through the femoral artery. Angiography was performed in two projections, left anterior oblique and anteroposterior. First, the 5F pigtail catheter was confirmed to be in the true lumen, and then the precise location of the primary tear was identified to be 2 cm distal to the left subclavian artery. By using the centimeter sizing pigtail catheter, the diameter of the landing zone was measured and compared to that determined by computed tomography angiography. Before the deployment of the stent-graft, heparin (1 mg/kg) was given intravenously.

  An extra-stiff guidewire (Lunderquist, Cook, USA) was threaded into the ascending aorta through the pigtail catheter, and the delivery system was introduced to the appropriate position over the guidewire. A tube-shaped stent-graft (Zenith TX2 32×160 mm, Cook, USA) was deployed under fluoroscopy. Angiography was performed to confirm the correct position and that there were no endoleaks. A 10 mm wide re-entry tear was found below the superior mesenteric artery orifice and opposite to left renal artery. Because the re-entry tear and false lumen were so large, and right renal artery was atrophic, we decided to use an occluder to seal the re-entry tear.

  A 9F long sheath with a Cobra-shaped tip (SFA9F Occluder Transmission System; Lifetech Scientific Co. Ltd, Shenzhen, China) was advanced over the guidewire to the false lumen through the re-entry tear. Sized to exceed the 10 mm diameter re-entry tear by 2 mm, the waist of the 12-mm double-disk symmetrical occluder (SearCare; Lifetech Scientific Co. Ltd) was connected to the tip of the delivery cable by a microscrew fixed to the posterior disk, and collapsed into a loader. The collapsed device was then advanced into the sheath by pushing the delivery cable. Under fluoroscopic guidance, the anterior disk (26 mm) was deployed in the false lumen against the dissection flap after passing through the rupture, and the waist of the occluder was placed in the re-entry tear, which was both felt and observed by fluoroscopy. Then, the posterior disk (22 mm) was deployed by further withdrawal of the sheath. The position of the occluder within the re-entry tear was determined to be in a secure and stable position by gentle pushing and pulling of the delivery cable. The occluder was released by unscrewing; the conveyor was rotated counterclockwise to separate after angiography had verified its position and ruled out interference with aortic branch vessels. On completion angiography, the device was in an optimal position and the re-entry tear was covered. There was no leakage into the false lumen and the superior mesenteric artery and left renal artery were patent (Figure 2B).

  The patient recovered uneventfully and no complications occurred. She was discharged 2 weeks later in good condition (in China, hospital stays are routinely much longer than in other countries). At 3 month postoperatively, computed tomography revealed thrombosis in the descending false lumen and thrombosis in the abdominal false lumen (Figure 3). No endoleaks were noted, the stent-graft and vascular occluder were in optimal positions, and the visceral arteries (except the right renal artery) were patent.

  
    

    [image: Fig. 3 - Computed tomography images of the lumen]

  

   

  DISCUSSION

  The ideal results after TEVAR include aortic reconstruction and false lumen thrombosis or resolution. Adequate sealing of primary entry tears in the descending thoracic aorta after stent-graft placement can reduce pressure in the false lumen to avoid further dilatation or rupture. In acute onset aortic dissections, if there are no endoleaks or re-entry tears the false lumen will be completely obliterated within 6 months after stent-graft placement [13].

  Compared with acute aortic dissections, chronic dissections may have one or more re-entry tears in the abdominal aorta and a un-thrombosis abdominal false lumen originating from persistent flow or pressure through the re-entry tear [8-10]. In our case of subacute dissection, because the re-entry site diameter was large it was unlikely to seal spontaneously. The false lumen would progressively dilate as a result of a patent re-entry site in the abdominal aorta, and the risk of rupture would persist. A study by Dias et al. [14] in which endovascular treatment was used to treat 11 patients with chronic type B aortic dissections found that although stent-graft deployment was technically successful in all patients false lumen flows persisted in the thorax in 27% of the patients and in the abdomen in 82%, and that aortic diameter was not decreased postoperatively. The authors concluded that endovascular treatment of chronic type B dissections is not effective as it does not decrease aortic diameter. Other studies, however, have indicated that endovascular treatment is effective for chronic aortic dissections [8-10]. Jia et al. [8] reported lower aorta-related mortality in patients with chronic type B dissections treated with stent-grafting as compared to those treated with medical management and a decrease of thoracic aorta diameter from a mean of 42.4 mm to 37.3 mm in the TEVAR group. Andacheh et al. [9] reported expansion of the thoracic true lumen and regression of the false lumen in patients following TEVAR, and similarly Parsa et al. [10] found depressurization of the false lumen after TEVAR.

  As re-entry tears in the abdominal aorta tend to be located near the branch vessels, they are generally unfavorable for exclusion with a stent-graft because the branch ostia may be partially covered, which may lead to ischemia of the spinal cord, liver, intestine, gallbladder, or kidney. In our case, we believe that the atrophy of the right kidney was a result of the dissection. Though hybrid techniques that combine traditional surgery to place bypass grafts between the visceral arteries and abdominal aorta before endovascular intervention to expand the applicability of TEVAR are used, we have found this strategy significantly increases surgical trauma and difficulty. Few studies have reported the combined use of stent-grafts and occluders for the treatment of chronic type B dissections. Chang et al. [15] reported the endovascular repair of a type B aortic dissection in which the proximal entry tear was 5 mm distal to the orifice of the left subclavian artery. Ascending aorta-left common carotid artery - left subclavian artery bypass was performed to treat the dissection. Then, the proximal entry tear was obliterated with a ventricular septal defect occluder. Tang et al. [11] reported the case of a 34-year-old female in which a type I endoleaks and a patent reentry tear above the celiac artery orifice was noted 6 months after stent-graft repair of a type B aortic dissection. The reentry tear was successfully treated with a double-disk vascular occluder.

  Compared with other occluders, the SearCare self-expanding nitinol double-disk device uses its short connecting waist to dock at the re-entry tear, forcing blood to flow through the access filled with thrombogenic polytetrafluoroethylene material. The device is symmetrical in design, the centers of the anterior and posterior disks are on the same axis, and the anterior disk is larger than the posterior disk, which can be customized to seal the re-entry tear and avoid covering the adjacent branch vessels. We chose a device size 2 to 3 mm larger than the size of the re-entry tear. Sheath size depends on the size of the occluder chosen for closure. In this patient, the re-entry (10 mm) was below the superior mesenteric artery orifice, so a 12 mm symmetrical device and a 9F long sheath were used.

  Selecting the type and size (waist diameter) of the occluder should be planned based on the computed tomography angiography prior to the procedure, and then confirmed by intraoperative angiography. An excessively large waist may tear the intima, influence the final configuration of the occluder, and even interfere with the hemodynamics of adjacent visceral arteries. The re-entry may take an acute angle off the longitudinal aortic axis, causing some difficulties in guidewire engagement during the procedure. One solution, which we adopted in this case, is to pre-shape the guidewire and sheath with a long pre-shaped Cobra sheath to successfully engage the re-entry tear.

  Occluders generally yield good results with few procedural difficulties; however, complications that have been reported include device migration [16,17] and inaccurate placement [18].

  The primary limitation of this report is that long-term follow-up is lacking.

   

  CONCLUSION

  The double-disk vascular occluder is a minimally invasive option compared with hybrid surgery. Our experience suggests that the use of this occluder is feasible, efficacious, and safe.
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  IMAGES IN CARDIOVASCULAR SURGERY
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    Terminal right coronary artery fistula to right ventricle
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    Words to the young cardiovascular surgeon

  

   

   

Luís Alberto O. Dallan, PhD

  Heart Institute of the Clinics Hospital at Faculty of Medicine of the University
  of São Paulo (InCor HCFMUSP), São Paulo, SP, Brazil

  How to conduct yourself in the initial procedures of myocardial revascularization

  Como se conduzir nos procedimentos iniciais de revascularização do miocárdio

 

 


  Reproduction of the lesson presented at the 40th 

    Brazilian Congress of Cardiovascular Surgery 

    Florianópolis, SC – 2013



  I see two phases of the young surgeon:

1st - Still in the rearward, receiving direct assistance, or having a teacher available.

The simple fact of knowing that there is someone more experienced that can be consulted, already provides him incredible confidence.

In "solo flight", for example: starting a Service (and this is not the privilege of someone too young): Surely one chill run down his spine, especially the day before, when speaking to the patient's family. If there is no certain fear, there is something wrong with this surgeon. Probably, he is very impetuous.

When starting the surgery, I'm sure there will be some degree of hesitation. I make a parallel to a rookie playmaker on a sports team, with great care, expectations and pressure for performance.
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When surgery is very difficult, I always joke with my staff: "Imagine you, in your first event in the new service, operating the Mayor's mother, with this coronary pattern." Or, I say "The eight children are there waiting in the lobby of the operating room, but do not worry, they do not understand much of medicine: One of them is jailer, another is a lawyer - but very annoying, and a professional assassin, but he is on parole! They are waiting for their mummy to be discharged perfectly well! or like in the Northeast, when the Colonel says that the mother will not die alone!"

Even after experienced, we have to take all precautions to avoid trouble:

- perhaps the first orientation, wiser, is not to try early in the career making all revascularization without CPB.

Use the CPB, except when treating only the arteries of the anterior wall.

See below a quick overview of current results of surgery with and without cardiopulmonary bypass:
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A second orientation is to know indicate the surgery. Find the orientation of the Guidelines and of common sense. For good sense is understood:

- Planning surgery with a HEART TEAM: surgeon, clinical and hemodynamicist. If possible, do not consider the latter as an enemy, but as a possible ally in complex cases, or when something goes wrong in the postoperative period.

- Chatting with family, explaining the risks.  Many from University Hospitals are not used to it.

- Trying to integrate the anesthetist in the spirit of each surgery. Currently, I always try to show the catheterization of the patient to the anesthesiologist.

- Also, with the perfusionist. Do not forget that for one or more hours, your patient will be in your hands, and poor perfusion can put everything away.

- Over time, you will learn to master the entire environment during operation. It is very common for the surgeon to do a number of alert during operation, for example, the blood is dark, presence of lung atelectasis, the patient's blood is too hot. I've seen asking to stop the lungs momentarily and forgetting to reconnect it.

Do not forget that if there is any problem, surely the greater responsible will be the surgeon, even if he does not have anything to do the complication.

Don't push your luck: For example, foreign body. It is unforgivable to forget gauze, a little compress, even a bulldog inside the patient. I've seen or heard it all and believe me, it is likely to occur. You must be obsessive in such matter!

 Also learn to give instructions to the room. The typical example is the shock (I've learned from Dr. Bittencourt). If many ask at the same time to trigger it, it turns into a mess.

A third guideline is that I've learned over time:


  - It takes about 10 years to learn to operate. However:

  - It takes about 15 years to learn how to indicate surgery.

  - It takes about 20 years to learn to contraindicate surgery.



 At the beginning, do not feel unable or ashamed to seek advice from those who have been through it all. Often a phone call solves the issue.

 Concluding, MRI should be at the discretion of the surgeon. That does not mean that everything has gone well!

 I mean that in the immediate postoperative period the surgeon has security to assume an attitude which can also be an addition  to surgery in hemodynamics.

 The last recommendation is to see the patient in the immediate and late postoperative period. Take this as a routine, which will certainly avoid many problems and improve results.

Be successful!
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    Erratum/Errata

  

   

   

  In the printed version of the 28.3 issue the Figure 1 of the article "Impact of aspirin use in the incidence of thromboembolic events after bioprosthesis replacement in patients with rheumatic disease" (pages 347 to 352) was not published.

  Below, the figure:

  
    [image: Fig. 1 - Stroke free survival]

  





  DOI: 10.5935/1678-9741.20130093

  13º CONGRESSO SCICVESP

  
    13º CONGRESSO SCICVESP. Abstracts of 13th Congress of SCICVESP (Society of Cardiovascular Surgery of São Paulo). Rev Bras Cir Cardiovasc 2013;28(4):560-72

  

  
    Abstracts of 13th Congress of SCICVESP (Society of Cardiovascular Surgery of São Paulo)

  

   

  Resumos dos Temas Livres/Pôsteres - 13º Congresso da SCICVESP

   

   

  Temas Livres

   

  TL - 01

    Tratamento minimamente invasivo da valva mitral pelo 4° espaço intercostal direito: pinçamento direito da aorta ou uso de cateter de oclusão endoaórtico?

  Roberto Rocha e Silva; Renata Tosoni Rodrigues Ferreira; Vanessa Rejane Pesciotto; Elizeu de Sousa Santos; Ricardo De Mota

  Hospital Paulo Sacramento do grupo Intermédica, Instituto do Coração da HC-FMUSP

  Introdução: Tratamento minimamente invasivo da valva mitral pelo 40 Espaço Intercostal Direito (EICD) com apoio de vídeo. Relato de experiência de pinçamento direto da aorta ou uso de cateter de oclusão endoaórtico.

  Método: Entre 08/5/2012 a 9/9/2013, foram realizados 16 tratamentos de valva Mitral por cirurgia minimamente invasiva.

  Canulação de artéria e veia femural para Circulação Extra Corpórea (CEC). A incisão nos casos iniciais foi de 12 a 16 cm sobre o 40 EICD na linha axilar anterior. Nas mulheres foram feitas abordagens inframamarias. Secção do músculo peitoral maior e abertura do 40 EICD. Abertura do pericárdio 2 cm acima do nervo frênico expondo o coração com pontos de reparo. Vídeo inserido pelo 30 EICD. Entrada em CEC. Pinçamento direto da aorta e administração de cardioplegia anterógrada. Abertura do átrio esquerdo e tratamento da valva Mitral. Os procedimentos seguintes tiveram a incisão reduzida para cerca de 8 cm e utilizou-se  em 5 casos, o dispositivo de oclusão endoaórtico.

  Seguiu-se com o fechamento do átrio esquerdo, implante de marca passo em ventrículo direito, saída de CEC e reposição volêmica. Retirada de cânulas e revisão de hemostasia. Drenagem de tórax. Fechamento convencional de toracotomia. 

  Resultado: Foram realizadas 9 plastias e 7 trocas de valva Mitral. O tratamento Mitral foi adequado em todos os casos confirmado por Ecocardiograma pós-operatório (PO).

  No subgrupo de pinçamento direto da aorta (11 pacientes), uma prótese teve que ser reimplantada por motivos técnicos, levando a CEC prolongada que evoluiu para coagulopatia no PO sendo necessário reabordagem cirúrgica (9%). Um paciente, com recusa operatória há 1 ano, apresentou episódio de edema agudo pulmonar. Após compensação, foi operado mas evoluiu com falência respiratória sendo diagnosticado fibrose pulmonar vindo a falecer no 260 PO (9%).

  No subgrupo do dispositivo de oclusão endoaórtico (5 pacientes), ocorreu 1 episódio de AVC transoperatório com seqüela motora (20%), e um episódio de AVC no 20 PO em uma paciente de 73 anos com plastia prévia da valva Mitral. Esta paciente só poderia ser operada pelo 40 EICD neste subgrupo por ser reoperação. As duas pacientes receberam alta com regressão parcial do déficit motor.

  O uso de pinçamento direto da aorta em comparação ao uso do dispositivo de oclusão endoaórtico foi semelhante em relação ao tempo de isquemia 84 ± 29 versus 87 ± 20 (P=0,4) e ao tempo de CEC 133 ± 40 versus 133 ± 39 (P=0,5).

  Conclusão: A incisão pelo 40 EICD permitiu bom acesso a valva Mitral. O uso de dispositivo de oclusão endoaórtico não aumenta o tempo de isquemia ou de CEC em relação ao pinçamento direto da aorta. As principais complicações são imputáveis a gravidade dos pacientes e eventualmente a curva de aprendizado do método.

   

  TL - 02

    Nova Técnica de Implante de Marcapasso Epicárdico com Acesso Atrial pelas Reflexões Pericárdicas em Pacientes com Acesso Venoso Limitado

  Roberto Costa, Katia Silva; Sávia Bueno, Wagner Tamaki, Marcelo Fiorelli, Cristiane Zambolim,  Marianna Sobral, Paulo Gutierrez, Martino Martinelli Filho

  Instituto do Coração do HCFMUSP

  Introdução: Impedimentos para o uso da via endocárdica, em determinados pacientes, aumenta o risco cirúrgico e a complexidade do procedimento de implante de marcapasso convencional.

  Objetivo: Descrever o uso da abordagem epicárdica minimamente invasiva, com a utilização das reflexões pericárdicas, para implante de marcapasso dupla-câmara em pacientes com acesso venoso limitado.

  Métodos: No período de Jun/2006 a Nov/2011, 15 pacientes foram submetidos a implante de marcapasso epicárdico. Os procedimentos foram realizados através de uma abordagem minimamente invasiva, pelo acesso subxifóide, com posicionamento dos cabos-eletrodos assistido por fluoroscopia. A idade dos pacientes variou de 26 a 74 anos (46,4 ± 15,3), sendo 9 (60,0%) do sexo masculino. Treze dos 15 pacientes já eram portadores de marcapasso implantado previamente por um período médio de 18,5 ± 8,1 anos. A opção pelo uso da nova abordagem cirúrgica foi justificada pela presença de múltiplos cabos-eletrodos abandonados em 5 (33,3%) pacientes, obstrução venosa em 3 (20,0%), presença de fragmento de cabo-eletrodo retido após extração por infecção em 3 (20,0%), presença de vegetação em valva tricúspide ainda em tratamento em 2 (13,3%) e defeitos intracardíacos não corrigidos em 2 (13,3%),  pacientes.

  Resultados: Todos os procedimentos foram realizados com sucesso, sem complicações intra-operatórias ou mortes. O tempo médio de duração da operação foi de 231,7± 33,5 minutos. O acesso ao topo do átrio direito pelo seio transverso foi possível em 12 (80%) pacientes. Nos outros 3 (20,0%), o eletrodo foi implantado no átrio esquerdo através do seio oblíquo, do recesso da veia cava superior ou do recesso da veia pulmonar esquerda. Não houve relato de dor torácica, febre ou outros sinais sugestivos de processo infeccioso no período pós-operatório. Os parâmetros de estimulação e sensibilidade dos cabos-eletrodos se mantiveram estáveis durante todo o período de seguimento de 36,8 ± 25,1 meses.

  Conclusões: O implante de marcapasso atrioventricular pelo acesso minimamente invasivo pode ser considerado uma abordagem segura, eficaz e reprodutível para pacientes que necessitam de estimulação fisiológica e que apresentam limitações à via endocárdica.

   

  TL - 03

    Avaliação de fluxo inter-coronariano através da fluxometria intra-operatória de pontes de safena.

  Luis Alberto Oliveira Dallan; Luiz Augusto Lisboa; Luis Roberto Palma Dallan; Omar Mejia; Fernando Platania; Fabio Biscegli Jatene.

  Instituto do Coração da FMUSP

  Fundamento- A fluxometria intra-operatória vem sendo realizada rotineiramente nos enxertos de nossos pacientes submetidos à revascularização do miocárdio. Por outro lado, estudos hemodinâmicos tardios de pacientes submetidos a revascularização do miocárdio tem revelado a possibilidade de fluxo entre artérias coronárias que receberam pontes sequenciais, mesmos quando estas pontes estão ocluídas em sua origem.

   Objetivo- Este estudo visa propor um modelo intra-operatório para avaliar o fluxo entre artérias coronárias, através da fluxometria entre pontes de safena.

  Método- Recentemente, pudemos verificar em dez pacientes operados sem circulação extra-corpórea e cujas lesões coronárias não eram críticas, grande refluxo pelas pontes de safena  após as anastomoses distais. Para completar a revascularização, em nove deles, realizamos anastomoses proximais com pinçamentos laterais da aorta, que envolviam também outras pontes de safena para outras artérias coronárias com lesão maior. Nesse momento, antes de retirar essa exclusão lateral, verificamos a presença de fluxo entre as pontes de safena, que foi mensurado e registrado. No décimo paciente, em que anastomosamos uma ponte sobre a outra, esse fluxo entre as safenas também foi verificado, e sua medida foi feita antes de se retirar o bulldog  da ponte que se originava da aorta.

  Resultados- Verificamos fluxos entre as artérias coronárias, através das pontes de safena, que variaram de 13 a 133 ml/min (M= 42,1 ml/min), e índices de pulsatilidade entre 0,7 e 12,7 (M= 4,21). Não houve mortalidade nesse grupo e todos apresentaram boa evolução pós-operatória.

  Conclusão- Esse é um modelo que demonstra a possibilidade de haver fluxo inter-coronariano através de pontes de safena não valvuladas. Em raros casos em que os enxertos disponíveis durante a revascularização do miocárdio não tem comprimento suficiente para atingir os locais habitualmente utilizados (aorta ascendente, ou para realizar um enxerto composto), estas evidências oferecem ao Cirurgião uma fonte alternativa na obtenção de sangue arterial.

   

  TL - 04

    Resultados em Curto Prazo da Técnica Warden para Correção da Conexão Anômala Parcial de Veias Pulmonares

  Marcelo Biscegli Jatene, Gabriel Romero Liguori, Thais Fernandes de Camargo, Denise Akerman, Leonardo Augusto Miana, Juliano Gomes Penha, Luiz Fernando Caneo, Carla Tanamati.

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

  INTRODUÇÃO: A técnica de Warden foi introduzida na tentativa de diminuir a incidência de disfunção do nó sinusal e obstrução venosa após o reparo da conexão anômala parcial de veias pulmonares. Neste estudo, buscou-se relatar e avaliar os resultados imediatos de nossa experiência com a técnica de Warden.

  MÉTODOS: Foi realizado um estudo retrospectivo de 9 pacientes com drenagem anômala das veias pulmonares para a veia cava superior que tenham sido submetidos à técnica Warden durante o ano de 2011. Foram analisados ​​os registros médicos, relatórios cirúrgicos e resultados de exames complementares.

  RESULTADOS: Além da conexão anômala das veias pulmonares em veia cava superior, 5 (56%) pacientes também apresentaram uma comunicação interatrial do tipo ostium secundum ou forame oval patente  e 2 (22%) apresentaram persistencia da veia cava superior esquerda. Uma paciente apresentava síndrome de Turner. Antes da cirurgia, 3 (33%) pacientes apresentaram algum tipo de distúrbio de condução: dois bloqueios de ramo direito e uma extra-sístole atrial. A média de idade no momento da cirurgia foi de 10,8±7,6 (min=2, max=29,7) anos, e a distribuição entre os sexos foi de 2:1, sendo a maioria do sexo masculino. Nenhum paciente foi submetido a reoperação ou evoluiu para óbito durante o período de follow-up. Após o reparo cirúrgico, um quarto paciente passou a apresentar bloqueio de ramo direito. O grau de dilatação das câmaras direitas melhorou significativamente, tanto em nível atrial (p=0,002) quanto ventricular (p=0,046), após a correção cirúrgica. Três (33%) pacientes apresentaram insuficiência  tricúspide e/ou pulmonar pós-operatória. Nenhuma obstrução venosa foi resgistrada.

  CONCLUSÃO: Os resultados a curto prazo com a técnica Warden foram satisfatórios. Valvopatias e arritmias pós-operatórias, entretanto, parecem ser um risco, sendo necessário um maior tempo de seguimento para avaliar detalhadamente o impacto da técnica na morbi-mortalidade.

   

  TL - 05

    A utilização de ECMO como Terapia de Suporte Circulatório em Pacientes Portadores de Cardiopatia Congênita em UTI Cardiopediátrica

  Fabiana Moreira Passos, Giovana Broccoli; Erica de Oliveira Paes; Carlos Regenga Ferreiro; Gilberto Scuciato; Marcelo Biscegli Jatene; Patrícia Marques Oliveira; Simone Rolim F. Pedra; Solange Coppola Gimenez; Ieda Biscegli Jatene.

  INTRODUÇÃO: A ECMO (Extracorporeal Membrane Oxigenation) funciona como um dispositivo de suporte cardiopulmonar para quadros de falência cardíaca e/ou respiratória aguda e reversível, não responsivas aos tratamentos clínicos convencionais. Nas unidades de terapia intensiva (UTI) cardiopediátricas as indicações mais frequentes de suporte circulatório são pós cardiotomia com dificuldade de saída de circulação extracorpórea (CEC), resgate após colapso cardiocirculatório e como ponte para transplante nos casos sem possibilidade de recuperação.

  OBJETIVO: Avaliar a utilização de ECMO como terapia de suporte circulatório em pacientes portadores de cardiopatia congênita em UTI cardiopediátrica.

  MÉTODOS: Análise retrospectiva dos dados de pacientes que utilizaram ECMO na UTI cardiopediátrica nos anos de 2011-2013 após treinamento de equipe multiprofissional.

  RESULTADOS: Neste período 14 pacientes utilizaram ECMO (8 neonatos; 5 lactente e 1 pré escolar); 12 casos (85,7%) pós cardiotomia e 2 casos (14,2%) pós parada cardíaca. 78,5% (11 casos) em crianças com fisiologia biventricular e 21,4% (3 casos) em univentriculares. A taxa de sobrevida global foi de 35,7%, sendo de 45,4% (6 casos) de sobrevida em biventriculares e óbito em todos os casos univentriculares. Complicações relacionadas ao método com desfecho desfavorável: 7,1% (1 caso) Hemorragia Intracraniana grau IV. Em 2 casos de assistência pós parada prolongada os pacientes evoluíram com morte cerebral (14,2%). Tempo médio em assistência: 3,9 dias (1 a 12 dias).

  CONCLUSÃO: A utilização da ECMO como suporte cardiocirculatório deve ser considerada nos casos refratários ao tratamento clínico. Apesar do grande risco de complicações relacionadas ao método, sua utilização permite a recuperação de alguns casos com alto risco de mortalidade sem o suporte circulatório mecânico. O treinamento multiprofissional é essencial para minimizar o risco de complicações. A avaliação de maior número de casos é essencial para melhor interpretação dos dados. Entretanto, fica evidente que o suporte em cardiopatias congênitas de fisiologia univentricular apresenta pior prognóstico quando comparado com aqueles com fisiologia biventricular.

   

  TL - 06

    Minitoracotomia axilar: opção estética e eficiente para correção de comunicação interventricular e interatrial em lactentes e crianças.

  Axillary minithoracotomy: aesthetic and efficient option for ventricular and atrial septal defect repair in infants and toddlers.

  Luciana da Fonseca da Silva, Jose Pedro da Silva, Aida LR Turquetto, Sonia Franchi, Jose Francisco Baumgratz, Rodrigo Moreira Castro

  INTRODUÇÃO: O tratamento dos defeitos cardíacos apresenta progressiva redução da morbi-mortalidade, porém a cicatriz, sequela aparente do tratamento  da comunicação interatrial (CIA) e interventricular (CIV), é definitiva. A abordagem por minitoracotomia axilar é opção para correção destes defeitos com possível melhor estética e baixo custo, evita a região de crescimento da mama. Desde outubro de 2011, empregamos esta técnica para correção de CIV, CIA e defeitos associados em 80 pacientes.

  OBJETIVOS: Mostrar os resultados em pacientes consecutivos submetidos à técnica para correção de defeitos diversos. Avaliar a segurança e eficácia deste tipo de procedimento. Avaliar o resultado estético obtido.

  MÉTODOS: Dados clínicos peri-operatórios de 80 pacientes submetidos à minitoracotomia axilar foram analisados,  avaliando a eficácia e resultado estético da incisão. Os dados dos 25 pacientes iniciais foram comparados com dados de 25 pacientes (pareados para sexo, idade e diagnóstico) submetidos à correção de defeitos cardíacos semelhantes por esternotomia mediana.

  RESULTADOS: A correção dos defeitos via axilar foi factível nos 80 pacientes em que foi proposto, inclusive em lactentes, com grande satisfação estética. Destes, 24 tiveram diagnóstico de CIV isolada ou associada a CIA, 7 apresentavam CIA com drenagem anômala parcial de veias pulmonares. A idade variou de 5 meses a 13 anos. Na comparação dos 25 pacientes iniciais, os dados peri-operatórios foram semelhantes, exceto pelo menor uso de hemoderivados no grupo axilar (6/25) x controle (13/25), com diferença estatística (p=0,04). A canulação da aorta e veias cavas foi realizada através da incisão principal, cujo tamanho variou de 3 a 5 cm no grupo axilar, com resultado estético excelente.

  CONCLUSÕES: A minitoracotomia axilar foi eficaz, permitiu correção do defeito cardíaco semelhante à esternotomia mediana, com resultado estético mais satisfatório e menor necessidade de transfusão sanguínea, podendo ser utilizada com segurança em lactentes.

   

  TL - 07

    Cirurgia de Dupla Translocação Truncal para correção da Transposição das Grandes Artérias, descrição da técnica e resultados iniciais.

  Gláucio Furlanetto;  Beatriz Furlanetto; Sandra R C Henriques; Eduardo M Teixeira; Carolina M G Porto; Maria Elisa M Albrecht

  Beneficência Portuguesa de São Paulo

  INTRODUÇÃO: A operação de Jatene (OJ) é a cirurgia de escolha para se corrigir a Transposição das Grandes Artérias (TGA). No seguimento tardio podem ocorrer algumas complicações: arritmia, disfunção ventricular, estenose de ramo pulmonar, obstrução coronariana, dilatação da neoaorta e insuficiência da neovalva aórtica. Segundo estudos realizados por Lalezari et al, existe uma diminuição da musculatura lisa no tronco pulmonar (TP) que poderia explicar a dilatação do TP. Com o objetivo de se evitar a dilatação da neoaorta e insuficiência aórtica, nós estamos propondo a realização da cirurgia de Dupla Translocação Truncal (DTT) para se corrigir TGA.

  DESCRIÇÃO DA TÉCNICA CIRÚRGICA: Após realização de toracotomia mediana transesternal, é instalado circulação extracorpórea (CEC) com hipotermia leve e proteção miocárdica com solução cardioplégica sanguinea potássica administrada a cada 20-30 minutos. O tronco aórtico (TA) é retirado do ventrículo direito (VD) incluindo a valva aórtica e as artérias coronárias, o TP é retirado com a valva pulmonar do ventrículo esquerdo (VE), transloca-se o TA para o VE. É realizado fechamento do orifício de retirada do TA com pericárdio autólogo fresco e posteriormente o TP translocado para este orifício.

  PACIENTES: No período de janeiro de 2011 a junho de 2013, quatro crianças foram submetidas a DTT com idade média de 30,2 dias (4-65), pêso médio de 3,6 kg (2,6-4,9). Duas eram portadoras de TGA com septo ventricular íntegro, uma TGA com CIV e outra TGA tipo Taussig-Bing. O tempo médio de circulação extracorpórea foi de 229 min (152-365) e o tempo médio de anoxia 156,2 (104-288). Em duas crianças foi necessário secção de um dos ramos pulmonares junto ao TP, anteriorização do TP e do ramo pulmonar e sutura ao VD. Foi realizado autoimplante da coronária direita em uma criança e autoimplante das 2 coronárias em outra.

  RESULTADOS: Houve um óbito cirúrgico (25%), o seguimento após a alta das outras três crianças mostrou que estão em classe funcional I (NYHA), eletrocardiograma com ritmo sinusal e ausência de isquemia miocárdica. O exame ecocardiográfico revelou função normal dos ventrículos direito e esquerdo e ausência de regurgitação das valvas pulmonar e aórtica.

  CONCLUSÃO: Acreditamos que a DTT pode reduzir a dilatação da neoaorta porque na DTT ocorre uma correção anatômica completa em corações com TGA, colocando o tronco aórtico com a valva aórtica na via de saída do ventrículo esquerdo e o tronco pulmonar com a valva pulmonar na via de saída do ventrículo direito.

   

  TL - 08

    Bandagem ajustável do tronco pulmonar X: estresse de parede ventricular associado à ativação da glicose-6-fosfato desidrogenase é normalizado pela sobrecarga sistólica intermitente em cabritos jovens

  Renato Samy Assad,  Acrisio S. Valente,  Miriam Helena Fonseca Alaniz,  Maria Cristina Donadio Abduch,  Gustavo José Justo da Silva,  Fernanda dos Santos Oliveira,  Luiz Felipe Pinho Moreire,  Jose Eduardo Krieger.

  Instituto do Coração HCFMUSP, São Paulo, SP, BRASIL.

  Objetivo: A bandagem tradicional do tronco pulmonar (TP) promove o aumento da atividade da enzima Glicose-6-Fosfato Desidrogenase (G6PD) e, consequentemente, maior produção de NADPH e radicais livres. Este estudo avalia a mecânica miocárdica e a cinética da atividade da G6PD durante a sobrecarga sistólica intermitente do ventrículo subpulmonar (VD) de cabritos jovens.

  Método: 30 cabritos jovens foram divididos em 5 grupos, de acordo com o tempo de sobrecarga sistólica intermitente do VD (Zero, 24, 48, 72 e 96 horas). A sobrecarga sistólica do VD (70% da pressão sistêmica) de 12 horas foi alternada com igual período de descanso, com dispositivo de bandagem ajustável do TP. Avaliações ecocardiográficas e hemodinâmicas foram feitas diariamente. Após cumprir o tempo de cada grupo, os animais foram sacrificados para avaliação morfológica e da atividade da G6PD no miocárdio.

  Resultados: Houve um aumento de 130.8% na massa do VD do grupo 96 horas, comparado ao grupo Zero hora (p<0.0001). A relação volume/massa e o estresse de parede do VD observado nos grupos 24, 48 e 72 horas foram associados ao aumento da atividade da G6PD (r = 0,47 e 0,42; p = 0,01 e 0,03, respectivamente). Houve recuperação destes parâmetros no grupo 96 horas, quando comparado aos valores basais. Não houve diferenças significativas na atividade da G6PD do septo ventricular e ventrículo esquerdo.

  Conclusões: A atividade miocárdica da G6PDH está associada a alterações de volume e estresse de parede do VD. Este estudo sugere que a sobrecarga sistólica intermitente para o preparo rápido do ventrículo subpulmonar de cabritos jovens pode amenizar as alterações do metabolismo energético do miocárdio, manobra que minimiza o acúmulo de produtos glicolíticos e radicais livres, sabidamente relacionados à falência miocárdica.

   

  Pôsteres

   

  P - 01

    Valva aórtica tetracúspide. Relato de caso e revisão de literatura.

  Guilherme de Menezes Succi, José Ernesto Succi, Camila de Menezes Succi, Marcelo Melro Mendonça, Fabiana Moreira Passos Succi, Carlos Edson Campos Cunha Filho

  Curso de Medicina da Faculdade São Leopoldo Mandic

  Introdução: Valva aórtica tetracúspide é uma alteração anatômica rara, com poucos casos descritos na literatura. Sua incidência varia de 0,008% a 0,033%(1). Podem aparecer como malformação cardíaca isolada, mas em alguns casos são acompanhadas de outras alterações como anomalias de coronárias, comunicação interatrial ou comunicação interventricular(2).

  Descrevemos caso de paciente de 49 anos com diagnóstico de insuficiência aórtica que teve a identificação da anomalia valvar apenas no intra-operatório.

  Relato de caso: Identificação: VMO, 49 anos, branca, natural de Alagoas, procedente de São Paulo há 33 anos, divorciada, 1° grau incompleto.

  Apresenta queixa de cansaço aos moderados esforços há 8 meses, com piora para pequenos esforços há 2 meses.

  HPMA: Paciente com diagnóstico prévio de lesão valvar aórtica (insuficiência aórtica) há 12anos, em exame admissional seguindo acompanhamento ambulatorial com cardiologista. Assintomática até há 8 meses, quando iniciou quadro de cansaço e dispnéia aos moderados esforços, progredindo para os pequenos esforços há 2 meses, associado a vertigem e palpitações taquicárdicas rítmicas com duração inferior a 10minutos - relacionadas ao esforço ou ao estresse emocional. Nega dor torácica, síncope, tosse, expectoração, febre ou emagrecimento no período.

  Antecedentes Pessoais / Comorbidades: HAS em uso de losartan 50mg/dia. Osteopenia em uso de alendronato de sódio 70mg 1x/semana. 2G2PN0A. Nega tabagismo, etilismo.

  Realizou ecocardiograma transtorácico que mostrou insuficiência aórtica de grau importante com disfunção ventricular esquerda de grau moderado. Cinecoronariografia revela coronárias normais, sem obstruções.

  A paciente foi submetida a tratamento cirúrgico para troca da valva aórtica. Com a paciente sob anestesia geral e acesso através de esternotomia mediana foi realizada instalação de circulação extra-corpórea com canulação de aorta e veia cava inferior e veia cava superior. Com hipotermia moderada a 28C foi realizado o pinçamento da aorta. Após aortotomia oblíqua foi visualizada valva aórtica tetracúspide, sem diagnóstico prévio pelo ecocardiograma transtorácico. Administrada cardioplegia nos óstios coronários, seguida de administração por via retrógrada por cânula posicionada no seio coronário.

  A valva aórtica apresentava três cúspides de tamanho equivalente e uma cúspide menor. Após excisão completa da valva foi realizada a substituição por prótese biológica de pericárdio bovino (Labcor Dokimus 23 mm). O tempo de CEC e de pinçamento aórtico foram respectivamente 65 min e 54 min.

  A evolução pós-operatória foi sem intercorrências e a paciente recebeu alta no quinto dia de pós operatório.

  Discussão: Desde o primeiro caso descrito em 1862(3, 4), menos de 200 casos foram descritos até hoje na literatura mundial(5). Feldman et al em 1990 (1)relataram incidência de apenas 8 casos de VATC em mais de 60.000 exames de ecocardiografia analisados, configurando incidência de 0,013%. Muitas vezes, devido à baixa incidência desta alteração anatômica, o ecocardiograma não é capaz de dar o diagnóstico definitivo da anomalia.

  Assim como no caso descrito por Denker e Stagmo(6), nosso paciente também não obteve diagnóstico pré-operatório pela ecocardiografia. Provavelmente o caráter incomum desta variação anatômica leva ao seu baixo diagnostico pelos métodos de imagem.

  A associação com outras alterações anatômicas deveria motivar investigação clínica mais apurada nos casos em que este diagnostico fosse feito.

  Conclusão: A presença de valva aórtica tetracúspide, apesar de rara, pode estar associada a outras mal-formações cardíacas. Desta forma, é importante que os médicos busquem seu diagnóstico pré-operatório.
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  P - 02

    Doença Vascular do Enxerto com a infusão endovenosa de nanoemulsão artificial. Estudo Experimental.

  AUTORES: Dolma Ribeiro de Farias; Tiago Wanderley Diniz Chamel; Leonardo Ervolino Corbi; Gabriel Erra Ramos; Igor Silva Fernandes Machado; Pedro Queiroz Ferreira Tito; Raif Restivo Simão; Rômulo dos Santos Sobreira Nunes; Domingos Dias Lourenço Filho; Alfredo I. Fiorelli; Noedir A.G. Stolf; Fabio B. Jatene.

  Instituição: Instituto do Coração da Universidade de São Paulo/Brasil.

  Fundamento: No transplante cardíaco a doença vascular do enxerto é uma complicação insidiosa, caracterizada por inflamação perivascular persistente com hiperplasia intimal e representa o principal fator limitante do transplante em longo prazo. Diferentes estudos experimentais tem procurado desenvolver um modelo que reproduza a doença vascular após o transplante.

  Objetivo: Avaliar o comportamento de doença vascular do enxerto nos vasos coronários e o grau de hiperplasia intimal no coração transplantado e nativo de coelhos que receberam nanopartículas de LDE.

  Material e Método: Dez e um coelhos machos da raça Nova Zealand (Brancos) com peso médio de 3,4±0,6kg e Dez machos (Vermelhos) com peso médio de 2,7±0,5kg, sendo que os brancos foram os receptores de enxertos cardíacos dos coelhos vermelhos. Os animais receptores foram divididos em dois grupos. Os animais foram tratados com 3 ml de solução salina administrada por via intravenosa durante o mesmo período. Todos os animais foram alimentados com ração enriquecida de 0,5% de colesterol e receberam 10mg/kg/dia ciclosporina A. Após o período experimental, os coelhos foram sacrificados para análise. O protocolo do estudo foi aprovado pelo Comitê de Ética em Experimentação Animal da Universidade de São Paulo.

  Resultados: Uma tabela apresenta expressa a morfometria das coronárias dos enxertos cardíacos de ambos os grupos.

  Conclusões: O modelo experimental de indução de coronariopatia com o emprego de nanopartículas de colesterol em coelhos mostrou-se eficaz na indução da vasculopatia, sendo mais intensa no coração transplantado, podendo ser extremamente útil no estudo da doença vascular do enxerto.

   

  P - 03

    Tratamento cirúrgico da trombose de prótese mecânica mitral em puérpera

  Autores:

    Samuel Padovani Steffen; Pablo Maria Alberto PomerantzeffI; Carlos Manuel de Almeida Brandão; Gisele Aparecida Lapenna; Camilo Rodriguez Camilo Rodriguez; Fábio Biscegli Jatene.

  Instituto do Coração do HCFMUSP

  Introdução: O manejo clínico das pacientes grávidas e puérperas portadoras de próteses cardíacas mecânicas é difícil e muitas vezes desafiador. Relatamos o caso de uma puérpera que apresentou trombose da prótese mecânica mitral, com necessidade de tratamento cirúrgico.

  Relato do caso: Paciente SSG, 24 anos, portadora de cardiopatia reumática desde a infância, com três cirurgias de troca valvar mitral prévias, sendo a última há seis anos, com implante de prótese mecânica. Venho encaminhada para o nosso serviço no segundo dia pós-parto cesáreo devido a edema agudo pulmonar súbito. Ao ecocardiograma visto imagem hipodensa, revestindo os folhetos da prótese na face atrial, de limites imprecisos, caracterizando trombose importante de prótese mecânica mitral. Foi optado pelo tratamento cirúrgico. Após preparo habitual e estabelecimento da circulação extracorpórea (CEC), encontrado vários trombos antigos e recentes, tanto na face atrial, quanto na face ventricular. Não havia alterações na prótese. Realizado trombectomia atrial e ventricular esquerda, sem intercorrências, preservando a prótese. A paciente teve boa evolução pós-operatória.

  Discussão: Todas as próteses cardíacas mecânicas são trombogênicas e requerem anticoagulação para evitar fenômenos tromboembólicos. O período gestacional se torna crítico nesta situação uma vez que produz um estado de hipercoagubilidade natural. O uso da warfarina em mulheres grávidas no primeiro trimestre resulta em alto risco de aborto e de malformações fetais, levando a maioria dos serviços a preconizar o uso de heparina não fracionada nas primeiras 6 a 12 semanas. Apesar da heparina ser mais segura para uso na gestação, existem estudos que mostram uma maior taxa de fenômenos tromboembólicos quando usadas durante o período gestacional. No presente caso a gestação transcorreu normalmente, sem qualquer intercorrência fetal ou materna e não houve descontinuidade ou uso irregular da terapia antitrombótica proposta. Apenas no segundo dia pós-parto que se iniciou o quadro clínico, sendo feito o diagnóstico de trombose de prótese. Pacientes grávidas portadoras de próteses mecânicas que apresentam trombose de prótese tem como opção terapêutica a fibrinólise, o tratamento cirúrgico ou a terapia anticoagulante. A escolha do melhor tratamento vai depender, principalmente, do estado hemodinâmico da paciente no momento da avaliação, além das características do trombo ao ecocardiograma. Neste caso foi indicado o tratamento cirúrgico, com ótimo resultado final.

  Conclusão: O período gestacional é crítico para pacientes portadoras de próteses mecânicas, tanto pelo maior risco trombogênico, quanto pelos efeitos materno-fetais deletérios dos anticoagulantes. A trombose de prótese é um fenômeno grave, de risco elevado e o tratamento depende basicamente do quadro clínico e das características ecocardiográficas do trombo.

   

  P - 04

    Novo protótipo  de  stent válvula  expansível de poliuretano, para  implante  pela técnica transcateter.

  Maluf M*, Gomes W*, Lage L*, Mercuri L*, Obradovic M**, Bregulla R**,  Grathwohl H**

  * Universidade Federal de São Paulo – Brazil 

    ** Bentley InnoMed – Hechingen - Germany

  Introdução: Na procura de novos materiais bioestáveis, biocompatíveis, resistentes a fadiga e com baixo índice de calcificação, tromboembolismo e infecção, o poliuretano   constitui  uma alternativa viável, para a manufatura da próteses  cardíacas.

  Objetivos: Desenvolver um protótipo de stent válvula de  poliuretano, para implante transcateter em pacientes pediátricos, que possa ser  expandido acompanhando o  crescimento do paciente. O diâmetro da stent válvula expansível, pode ser dimencionado mediante a utilização de cateter balão.

  Material / Métodos – Manufatura do Prototipo: Sera construído um stent válvula expansível de  cromo cobalto, revestido por membrana de politetrafluoroetileno com diâmetro de 22 mm.  Um suporte de aço inoxidável  de geometria cilíndrica com diâmetro de 20 mm,  cuja  extremidade superior apresenta o formato  dos seios de valsalva de uma valva sigmoidea. Preparo do poliuretano  para a formação das cúspides valvares. O stent  de 22mm é acoplado ao suporte de 20mm e realizado o procedimento  de aplicação do  poliuretano, para  a construção de três finos folhetos da válvula.  As prótese liberadas após os testes in vitro, são submetidas a clipagem dentro de catéter balão,  reduzindo o seu diâmetro de 22 mm para 4,2 mm (13 FR).

  Discussão: Estudos experimentais de válvula de poliuretano publicados mostraram bom desempenho hemodinâmico e baixa incidência de calcificação. O stent expansível tem vantagens porque é possível alterar o seu diâmetro, utilizando cateter balão, acompanhando o  desenvolvimento da criança.

  Conclusão: Trata-se de projeto sustentável que beneficia o Paciente, porque é: durável, expansível, implantado por catéter; o Meio ambiente: porque não manipula tecido animal nem soluções químicas; a Economia: porque tem baixo custo; O Cirurgião: porque o implante tem acesso  transcatéter; a Sociedade: porque é produto avaliado pelo método científico. 

   

  P - 05

    Apresentando a Oxigenação por Membrana Extracorpórea (ECMO) para Profissionais de Saúde: a Importância de um Curso Teórico Básico

  Marcelo Biscegli Jatene, Gabriel Romero Liguori, Leonardo Augusto Miana, Juliano Gomes Penha, Luiz Fernando Caneo, Carla Tanamati.

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

  INTRODUÇÃO: A equipe multidisciplinar é essencial para um serviço de ECMO de alta qualidade. No entanto, poucos profissionais de saúde têm algum conhecimento sobre ECMO e, além disso, existem grandes discrepâncias entre o nível de conhecimento destes profissionais. Assim, avaliamos o impacto de um curso teórico básico em ECMO no ganho de conhecimento de diferentes profissionais de saúde.

  MÉTODOS: Um curso teórico de seis horas básicas sobre ECMO foi ministrado a um público heterogêneo, formado por 12 estudantes de medicina, 10 enfermeiros, 4 perfusionistas e 4 médicos. Foram incluídos no curso os seguintes tópicos: 1) conceito de ECMO; 2) cenários de uso; 3) aspectos do circuito; 4) as diferenças entre ECMO pulmonar e cardíaca; 5) gestão de pacientes em ECMO; 6) aspectos da canulação; 7) complicações; 8) conceito de E-CPR; e 9) a importância da equipe multidisciplinar. Questionários de auto-avaliação, graduando de 1 a 5 o nível de conhecimento sobre os temas referidos, foram realizados imediatamente antes e após o curso.

  RESULTADOS: Vinte e seis (76,6%) questionários foram preenchidos. Os três temas mais claros antes do curso eram a importância da equipe multidisciplinar (2,96±1,36), o conceito de ECMO (2,57±1,27) e cenários de uso (2,39±1,2) , enquanto que o três temas menos claros eram o conceito de E-CPR (1,65±0,93), gestão de pacientes em ECMO (1,87±1,01) e aspectos da punção (1,91±1,12) . Houve uma importante, embora não significativa, discrepância entre o nível de conhecimento das diferentes categorias profissionais antes do curso (p=0,157). Após o curso, um ganho de conhecimento significativo foi observado em todos os tópicos (p<0,001). Perfusionistas apresentaram menor ganho do que outros participantes (p=0,05). No final, houve uma homogeneização do nível de conhecimento entre o público (p<0,001).

  CONCLUSÃO: Um curso teórico básico ECMO é importante, não só para difundir o conhecimento sobre ECMO, mas também para nivelar diferentes profissionais para futura formação avançada, especialização e formação de uma equipe institucional integrada.
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    Tratamento de valva aórtica por minitoracotomia pelo segundo espaço intercostal: Relato de experiência de serviço.

  Roberto Rocha e Silva; Vanessa Rejane Pesciotto; Ricardo De Mota; Elizeu de Souza Santos

  Hospital Paulo Sacramento do grupo Intermédica, Instituto do Coração da HC-FMUSP

  Introdução: O tratamento clássico da valva aórtica é por esternotomia mediana apresentando até 4% de mediastinite.  O acesso minimamente invasivo pelo 20 Espaço Intercostal Direito (EICD) pode evitar esta grave complicação e promover uma cicatriz menor e mais estética. Relatamos nossa experiência com este acesso.

  Método: Entre 03/12/2012 a 27/9/2013, realizamos 13 trocas de valva aórtica por cirurgia minimamene invasiva. A incisão na pele foi de 6 a 10 cm, secção do músculo peitoral maior e abertura do 20 EICD. Ligadura e secção da Mamária Direita. Desinserção da 30 costela junto ao esterno e colocação do afastador. Nos últimos casos, foi utilizado o afastador de partes moles. Abertura do pericárdio próximo a linha mediana expondo o coração com pontos de reparo. Canulação da Aorta o mais distal possível. Passagem de cânula venosa única pelo 50 ou 60 EICD e introdução na aurícula direita. Entrada em Circulação Extra Corpórea (CEC). Pinçamento direto da aorta e administração de cardioplegia anterógrada por punção ou nos óstios coronarianos após abertura transversa da aorta. Ventrículo esquerdo aspirado por cânula inserida pela veia pulmonar esquerda. Troca convencional da valva aórtica. Fechamento da aorta, implante de marca passo em ventrículo direito, saída de CEC e reposição volêmica. Retirada de cânulas e revisão de hemostasia. O orifício de drenagem foi o mesmo utilizado pela cânula venosa. Fechamento convencional de toracotomia. 

  Resultados: A troca de valva aórtica ocorreu sem intercorrências e com boa exposição da aorta em todos os casos, principalmente quando utilizado o afastador de partes moles. Os tempos médios de isquemia e de CEC foram respectivamente 89 ± 21 minutos e 118 ± 27 minutos. Todos tiveram boa evolução e receberam alta hospitalar com prótese implantada normofuncionante. A incisão não passou de 10 cm em nenhum caso, gerando satisfação dos pacientes em relação à estética. Houve uma complicação tardia: paciente apresentou importante acesso de tosse no 140 pós operatório (PO) com abaulamento da incisão. Diagnosticada hérnia incisional com integridade dos planos superficiais e do músculo peitoral maior. Reoperado eletivamente com reaproximação das costelas e fechamento por planos. Recebeu alta no 30 PO com boa evolução tardia. Este evento de tosse poderia, no caso de uma esternotomia, ter levado a deiscência total e possível mediastinite com alta morbi-mortalidade.

  Conclusão: A incisão pelo 20 EICD permitiu bom acesso a valva aórtica, se mostrando um procedimento seguro. A incisão foi menor e mais estética que a esternotomia clássica. A complicação incisional foi de fácil correção provavelmente evitando uma mediastinite.
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    Estimulação atrial epicárdica com cabos-eletrodos de fixação ativa e liberação de corticoide: avaliação das alterações macroscópicas e microscópicas.

  Roberto Costa, Katia Silva, Sávia Bueno, Wagner Tamaki, Marcelo Fiorelli, Cristiane Zambolim,  Marianna Sobral, Paulo Gutierrez, Martino Martinelli Filho

  Instituto do Coração do HCFMUSP

  Introdução: As vantagens inquestionáveis da via de acesso venosa para estimulação cardíaca artificial tornaram as abordagens epicárdicas opções pouco utilizadas. Desse modo, não existem opções de eletrodos para implante na superfície atrial.

  Objetivos: Realizar o implante de eletrodo de fixação ativa com liberação de corticoide no epicárdio atrial direito (AD) de animais de experimentação, para avaliar a efetividade das condições de estimulação e de sensibilidade e as alterações macro e microscópicas no local de contato e no trajeto do eletrodo.

  Métodos: Foram operados 10 porcos da raça Large White. Por toracotomia ântero-lateral esquerda, os eletrodos Medtronic 4968-35 e 4076-52 foram implantados, respectivamente, na parede livre do ventrículo esquerdo e na porção medial do AD. O acesso ao AD foi obtido pelo seio transverso. As condições de estimulação e de sensibilidade do eletrodo atrial, nas configurações uni e bipolar, foram avaliadas no intra-operatório, pós-operatório (PO) imediato, no 7º e 30º PO. Após 30 dias de sobrevida, os animais foram reoperados por toracotomia longitudinal mediana para análise das aderências pericárdicas e das condições histopatológicas da junção entre o eletrodo e o epicárdico. As aderências foram classificadas de acordo com sua intensidade (sem aderência, frouxa, intermediária ou firme).

  Resultados: As condições de estimulação e sensibilidade mantiveram-se estáveis ao longo do estudo e não houve deslocamento dos eletrodos. Foram encontradas aderências em todos os animais e em todas as regiões avaliadas, sendo frouxas ou intermediárias nas regiões que não tiveram contato com os eletrodos e firmes nas regiões de contato. Observou-se resposta inflamatória crônica inespecífica nas regiões de contato. Quando comparado à região controle, o contato com o eletrodo provocou espessamento significativo em três das regiões estudadas: no local onde os eletrodos atrial (P=0,043) e ventricular (P=0,002) estavam implantados e na parede posterior da artéria pulmonar (P=0,003) que se manteve em contato com o eletrodo atrial.

  Conclusões: A estimulação atrial epicárdica, com eletrodo de fixação ativa e liberação de corticoide, mostrou-se segura e efetiva. A única alteração encontrada foi aderência pericárdica. A cicatriz na região de implante do eletrodo AD mostrou-se semelhante à encontrada para o eletrodo ventricular.

   

  P - 08

    Pseudoaneurisma de ventrículo esquerdo em paciente lúpica

   Left ventricular pseudoaneurysm in a lupic patient

  Samuel Padovani Steffen, Pablo Maria Alberto Pomerantzeff, Carlos Manuel de Almeida Brandão, Gisele Aparecida Lapenna, Fábio Biscegli Jatene, Elinthon Tavares Veronese.

  Instituto do Coração da Faculdade de Medicina da Universidade de São Paulo

  Introdução: Os pseudoaneurismas de ventrículo esquerdo ou falsos aneurismas são formados após ruptura da parede miocárdica, tamponada por camadas de organização trombótica e de pericárdio, sem a presença de músculo cardíaco. É uma condição clínica rara e potencialmente fatal. A apresentação clínica é variável e normalmente ocorre como complicação mecânica pós-infarto miocárdico transmural. Neste relato apresentamos um caso de pseudoaneurisma de ventrículo esquerdo em uma paciente portadora de Lúpus Eritematoso Sistêmico (LES), sem doença coronariana associada.

  Relato do caso: Paciente EAF, 30 anos, com diagnóstico de LES há quatro anos, sem tratamento, encaminhada devido à dispneia há seis meses e imagem de cardiomegalia a esclarecer. Ao ecocardiograma evidenciou-se acinesia apical, associado à pseudoaneurisma medindo 74x32 mm. Realizado cineangiocoronariografia, sem lesões obstrutivas. Encontrava-se hemodinamicamente estável em ventilação espontânea. Os marcadores de necrose miocárdica eram normais.

  No intraoperatório visualizou-se múltiplas aderências pericárdicas e grande dilatação aneurismática no ápice ventricular esquerdo. Foi estabelecida circulação extracorpórea (CEC) com hipotermia a 28 graus e cardioplegia sanguínea fria anterógrada a cada 20 minutos. Feito ressecção do pseudoaneurisma e fechamento do colo com patch de pericárdio bovino. Retornou bem de CEC e a evolução foi satisfatória. A análise anátomo patológica confirmou o diagnóstico de pseudoaneurisma, porém com uma característica relacionada ao lúpus: vasculite linfocítica.

  Discussão: O LES sabidamente pode causar alguma forma de doença cardíaca, provavelmente por causa da deposição de imunocomplexos e ativação do complemento. A agressão pode ocorrer como pericardite, miocardite, endocardite e coronariopatia. Existem relatos na literatura de pacientes portadores de LES com lesões cardiovasculares graves, como aneurismas de aorta, dissecção aórtica e coronariopatia, porém estavam associados ao uso de corticosteroides, contribuindo ao desenvolvimento da aterosclerose. Neste caso a paciente não fazia uso da terapia imunossupressora, contribuindo para a hipótese de que a etiologia foi agressão lúpica.  Após revisão, não encontramos nenhum relato de paciente com LES e pseudoaneurisma ventricular. Acreditamos que os mesmos fatores causais da outras formas de doença cardíaca foram os responsáveis pela formação do pseudoaneurisma.

  Conclusão: Este provavelmente é o primeiro relato de uma paciente lúpica, sem doença coronariana, com pseudoaneurisma ventricular. O mecanismo fisiopatológico provavelmente se assemelha ao já existente da agressão cardíaca lúpica.
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    Drenagem anômala total das veias pulmonares: uma rara apresentação

  Guilherme Ricardo Nunes Silva, Nathalie Jeanne Magioli Bravo-Valenzuela

  Introdução: A drenagem anômala total das veias pulmonares (DATVP) é uma cardiopatia congênita rara e grave que geralmente não se acompanha de outros defeitos cardíacos. O tratamento desta cardiopatia é cirúrgico e deve ser indicado assim que realizado o diagnóstico.

  Descrição do caso: Recém-nascido do sexo masculino nasce após 38 semanas de gestação com desconforto respiratório precoce e cianose, além de apresentar microftalmia, microretrognatia, fenda palatina, criptorquidia e micropênis. Cariótipo com banda G normal (46XY). Internado na UTI neonatal foi realizado radiografia de tórax que evidenciou aumento da área cardíaca, com imagem em "boneco de neve". O ecocardiograma inicial demonstrou forame oval patente com shunt direita-esquerda, comunicação interventricular de via de entrada com extensão para via de saída (7mm), valvas atrioventriculares no mesmo plano, canal arterial pérvio e hipertensão arterial pulmonar. Evoluiu com piora da cianose, que indicou novo ecocardiograma, onde foi visualizada estrutura no átrio esquerdo que levantou a hipótese diagnóstica de cor triatriatum e, em um ecocardiograma posterior, de drenagem anômala parcial das veias pulmonares, sendo indicada correção cirúrgica. O cateterismo cardíaco pré-operatório evidenciou DATVP esquerdas, ambas estenosadas e atresia das veias pulmonares direitas. O paciente foi então submetido à cirurgia que se resumiu a realizar a plastia das veias pulmonares esquerdas e implantá-las no átrio esquerdo, mantendo uma comunicação interatrial residual. Na evolução, as veias pulmonares reestenosaram e foi tentada a dilatação sem sucesso, ocasionando o óbito.

  Conclusão: O diagnóstico da DATVP possui algumas peculiaridades e ainda constitui um desafio, principalmente quando associada a outras anomalias cardíacas. Nessa situação, além do ecocardiograma, deve ser considerada a solicitação da angiografia por tomografia computadorizada ou cateterismo cardíaco para diagnóstico morfológico de certeza da malformação. O prognóstico da DATVP na presença de obstrução é bastante reservado, principalmente quando associado a outras anomalias cardíacas, como no caso descrito. A presença de estenose das veias pulmonares torna mais complexa a correção cirúrgica e, conseqüentemente, piora a evolução clínica do paciente.
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    Cirurgia de Troca Válvula de Gaiola após Três Décadas

  André Luiz Mendes Martins

  Cardioclínica Paulista

  Introdução: Em 1960 que STARR & EDWARDS substituíram pela primeira vez uma valva mitral por uma prótese de bola, obtendo bons resultados no longo prazo. A válvula Starr-Edwards de gaiola marcou uma nova era no tratamento de doença cardíaca valvar. As complicações mais comuns relatadas, em relação a esta válvula, são trombose, eventos tromboembolicos, vazamento paravalvar, e formação de panus e ocorrendo em frequências variáveis. Mais de 200.000 proteses foram implantadas em todo o mundo e os resultados se mostraram satisfatórios. A quase totalidade das próteses implantadas já foram substituídas. Em nosso meio restaram poucas prótese do modelo de Gaiola implantadas, sendo raro na pratica diária. Abaixa frequência desta válvula se deve ao caráter evolutivo da doença valvar, as complicações relacionadas ao uso de anticoagulante e pela deterioração da prótese, portanto a experiência com a válvula de bola é importante para o enriquecimento da pratica médica. 

  Relato do Caso: Paciente branco, 59 anos com antecedente de cirurgia para implante de prótese mecânica de Gaiola em posição aórtica em julho de 1979 e acidente vascular encefálico há 2 anos sem sequela motora focal e evolução de 6 meses de Insuficiência Cardíaca Congestiva  CF III NYHA. Devido a piora do quadro clinico com mudança de classe funcional de grau I para III o mesmo foi encaminhado tratamento cirúrgico de dupla troca mitral e aortica. Ecocardiograma: Diâmetros: Ventrículo esquerdo sistólico 56 mm / diastólico 35 mm, Aorta: 4,3 mm;  Atrio esquerdo de 47 mm; VSF:45 ml; FE: 0,74; Pressão sistólica em Arteria Pulmonar 46 mmHg; Válvula Aórtica com presença de Protese de gaiola e gradiente transvalvar sistólico máximo de 88 mmHg e médio de65mmHg; Válvula Mitral com fusão comissural e abertura em Domus e presença de Insuficiência de grau importante.

  Cirurgia: No ato cirúrgico foi realizada a substituição  da prótese de Bola e da valva nativa Mitral por Próteses Mecânicas de duplo folheto St jude Medical. Como achados cirúrgicos intra operatório tivemos: coração em ritmo sinusal, a área cardíaca de +++/4 globalmente aumentada, a Artéria Pulmonar dilatada ++/4 e tensa e Aorta na sua porção ascendente dilatada ++/4 com espessura de parede afinada. Procedimento teve duração total de três horas e quinze minutos com 115 minutos de total de circulação extra corpórea (CEC) e 95 de pincamento aórtico.

  Conclusão: Os principais relatos de complicações com troca da válvula de Gaiola referem se a deterioração da prótese, desgaste da bola e complicações tromboembólicas, o presente trabalho mostrou  uma complicação pouco frequente que foi o "pannus" com poucos relatos na literatura. A cirurgia de troca valvar se mostrou tecnicamente simples com exposição cirúrgica facilitada pela dilatação da aorta ascendente, sendo o procedimento de fácil realização e reprodutível.
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    Coarctação da aorta no adulto: correção cirúrgica do aneurisma de subclávia esquerda em associação com coarctação de aorta e hipoplasia do arco

  Autor:  Wagner Tadeu Jurevicius do Nascimento

  Incor – HCFMUSP - Residente de Cirurgia Cardiovascular

  Introdução: A coarctação de aorta (CoAo) consiste em um estreitamento congênito no início da aorta descendente, sendo diagnosticado frequentemente por ser uma causa de hipertensão secundária principalmente na segunda ou terceira década de vida. Um estreitamento do istmo da aorta comumente aparece em associação com a coarctação, assim como alterações na parede dos vasos que levam a formação de aneurismas. Apresentamos a correção da coarctação de aorta associado a aneurisma de artéria subclávia esquerda (AASE) diagnosticados na idade adulta.

  Caso Clínico: Paciente de 21 anos com quadro de dor atípica esporádica desde os 9 anos de vida, principalmente em região superior de hemitórax esquerdo. Apresentava hipertensão arterial sendo considerada a hipótese de coarctação de aorta, confirmada posteriormente por ecocardiografia. Realizada Angiotomografia de aorta torácica que evidenciou estreitamento segmentar da aorta com início após a emergência do tronco braquiocefálico e término após a emergência da artéria subclávia esquerda que era dilatada.

  Procedimento cirúrgico e evolução: A abordagem foi por esternotomia mediana com incisão prolongada para região clavicular esquerda. Na cirurgia foi identificado arco hipoplásico, artéria subclávia aneurismática e logo após sua emergência uma região de coarctação. A correção cirúrgica foi realizada através da interposição de tubo de dacron número 18 na região do estreitamento aórtico e substituída região aneurismática da artéria subclávia por um tubo número 12.

  Paciente foi extubado no pós operatório imediato em uso de dobutamina e nipride e sem sangramento significativo. Apresentou boa evolução hemodinâmica e neurológica, com alta da UTI no 3oPO. Recebeu alta hospitalar no 8ºPO.

  Discussão: A ocorrência de aneurisma de subclávia em associação com coarctação de aorta e hipoplasia do arco aórtico é descrito na literatura. Sendo outras alterações vasculares presentes em 59 a 92% e a hipoplasia do arco em 33% dos casos2. A presença de AASE pode evoluir com rotura, sendo que sua associação à coarctação da aorta pode levar ao óbito caso não diagnosticado precocemente. A correção completa permite reestabelecimento do fluxo na aorta descendente e substituição da área de aneurisma sob risco de rotura.
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    Biopsia endomiocárdica guiada pela ecocardiografia bidimensional

  Dolma Ribeiro de Farias; Tiago Wanderley Diniz Chamel Vicente Pereira dos Santos Júnior; Bruno Garcia Canizares; Taline Santos da Costa; Igor Silva Fernandes Machado; Pedro Queiroz Ferreira Tito; Raif Restivo Simão Alfredo I. Fiorelli; Fabio B. Jatene.

  Instituição: Instituto do Coração da Universidade de São Paulo/Brasil.

  Introdução: A ecocardiografia é um método alternativo para a realização de biopsias endomiocárdicas em situações especiais onde condução do paciente até a sala de hemodinâmica é acompanhada de alto risco ou a fluoroscopia está contraindicada.

  Objetivo: Análise da experiência acumulada com a realização da biopsia endomiocárdica em um único centro.

  Casuística e Método: No período de 1985 a 2010, 72 pacientes foram submetidos a 86 biopsias endomiocárdicas guiadas pela ecocardiografia bidimensional à beira leito, exceto nos 10 (12,1%) primeiros procedimentos onde se empregou simultaneamente a fluoroscopia para validação do método. Nos demais ficou assim distribuído: em 46 (63,9%) pacientes para controle de rejeição, onde foram realizadas 60 (83,3%) biopsias; 10 (13,9%) para avaliação pré-transplante, onde se realizou posteriormente o estudo hemodinâmico direito, e em 6 (8,3%) pacientes para diagnóstico de miocardiopatia. Após avaliação ecocardiográfica geral adotou-se a posição em quatro câmaras para orientar a entrada do biotomo no ventrículo direito por meio da imagem ecodensa. A via de eleição foi a veia jugular direita e a injeção endovenosa de soro fisiológico auxiliou na identificação das câmaras cardíacas.

  Resultados: Em 1 (1,3%) paciente não foi possível a passagem do biotomo para o ventrículo direito e o procedimento foi repetido com sucesso 2 dias após. Como outras complicações pode se observar: dor em 8 (11,1%) casos; dificuldade de punção em 8 (11,1%), por múltiplas manipulações, e hematoma em 3 (4,1%) casos. Não se constatou nas espécimes de miocárdio retirado fragmentos cujo tamanho foi considerado insuficiente, bem como a extração indesejável de tecido da valva tricúspide.

  Conclusão: A ecocardiografia é um recurso especial na realização de biopsias endomiocárdicas em pacientes críticos e não oferece risco adicional.
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    Análise anatomopatológica dos corações com doença de Chagas explantados de portadores submetidos ao Transplante Cardíaco

  Autores: Vicente Pereira dos Santos Júnior; Bruno Garcia Canizares; Taline Santos da Costa; Dolma Ribeiro de Farias; Tiago Wanderley Diniz Chamel; Maria Júlia de Aro Braz; Alfredo I. Fiorelli; Fabio B. Jatene.

  Instituição: Instituto do Coração da Universidade de São Paulo/Brasil.

  INTRODUÇÃO: A Organização Mundial da Saúde informa que a prevalência da Doença de Chagas no Brasil é próxima de 4%. As repercussões histopatológicas da infecção prejudicam a função de bomba do coração, podendo o transplante ser a única possibilidade terapêutica para aqueles com extensa disfunção cardíaca devido à doença.

  OBJETIVO: Analisar retrospectivamente os corações explantados nos pacientes com doença de Chagas e submetidos ao transplante cardíaco do ponto de vista anatomopatológico.

  METODOLOGIA: Realizou-se uma análise retrospectiva dos laudos anatomopatológicos de todos os corações explantados de portadores de doença de chagas que no período de 1985 a 2010, totalizando 106 casos. Foram analisados os seguintes dados como sexo, idade do paciente, peso do órgão, presença de pericardite, hipertrofia, dilatação, fibrose, miocardite, parasitas, infarto, aneurisma, trombose intramural, aterosclerose coronariana, valvopatia e presença de eletrodos de marca-passo.

  RESULTADOS: Na casuística (71 homens e 35 mulheres), obteve-se média de idade de 42,5±12,8 anos e média do peso dos corações de 405,8±87,6 gramas. Temos que 12,3% dos casos apresentaram pericardite; 68,9% com dilatação biventricular; 22,7% com hipertrofia; 35,9% com algum tipo de fibrose (sendo que 23,6% da amostra tiveram a lesão em ápice de ventrículo esquerdo); 49,1% com miocardite crônica; 9,4% com parasitas; 3,8% com infarto; 13,2% com aneurisma; 28,3% com trombo intramural; 7,54% com aterosclerose coronariana; 50,9% com alteração valvar e 23,6% com marca-passo.

  CONCLUSÕES: Os dados obtidos no estudo apontam que as alterações anatopatológicas dos corações de pacientes com Doença de Chagas submetidos ao transplante cardíaco não diferem significativamente dos achados de necropsia de outros pacientes chagásicos, diferindo quanto a intensidade e a extensão da doença.
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    Biópsia endomiocárdica e a lesão traumática da valva tricúspide

  AUTORES: Leonardo Ervolino Corbi; Gabriel Erra Ramos; Igor Silva Fernandes Machado; Pedro Queiroz Ferreira Tito; Raif Restivo Simão; Rômulo dos Santos Sobreira Nunes; Alfredo I. Fiorelli; Fabio B. Jatene.

  Instituição: Instituto do Coração da Universidade de São Paulo/Brasil.

  Introdução: A insuficiência tricúspide (IT) é uma complicação frequente após o transplante cardíaco, tendo correlação etiológica multifatorial, como a biópsia endomiocárdica.

  Objetivo: Avaliar a presença de tecido valvar tricúspide nos fragmentos obtidos nas biópsias endomiocárdicas, de rotina, realizadas para o controle de episódios de rejeição após o transplante cardíaco.

  Casuística e Método: Foram estudados dois grupos distintos de pacientes submetidos ao transplante cardíaco (coorte); Grupo 1 – com 23 pacientes operados entre 1985 e 1986, e o Grupo 2 – com 134 pacientes operados entre 2000 e 2009. Os pacientes foram assim divididos, pois na primeira fase da experiencia não se usava a cintilografia com gálio-67 no controle da rejeição. Todas as lâminas foram revisadas por dois observadores diferentes.

  Resultados: No Grupo 1 foram contabilizadas 644 biópsias (28/paciente), sendo encontrados fragmentos de valva tricúspide (quatro fragmentos), em 0,62% das biópsias. No Grupo 2 constituído por 584 biópsias (4,4/paciente) em 0,86% das biópsias houve presença de valva (cinco fragmentos). No primeiro grupo o número de biópsias realizadas foi cerca de 7 vezes maior (p=0,01), todavia, o risco de lesão valvar se mostrou similar e muito baixo em ambos os grupos (p=0,3), a despeito da introdução da cintilografia na prática clínica rotineira, não sendo significativo a relação entre a presença valvar e o número de biópsias realizadas por cada paciente em cada um dos dois grupos, nem entre os dois grupos (p=0,12).

  Conclusões: A biopsia endomiocárdica, ainda considerada como método padrão no controle e diagnóstico dos episódios de rejeição, é realizada com baixo risco, não determinando maior risco de insuficiência tricúspide, secundária a lesão traumática valvar, na evolução do paciente submetido a transplante cardíaco. A despeito disso, a adoção do mapeamento com o gálio-67 motivou a redução do número de biopsias.
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    Janeiro

  

  
    
      
        	23 a 26 - APACVS 33rd Winter Educational Meeting

            Orlando, Estados Unidos

            Informações: Nancy Short

            E-mail: nshort@techenterprises.net

          25 a 29 - STS 50th Annual Meeting & STS/AATS Tech-Con 2014

            Orlando, Estados Unidos

            Informações: Education and Member Services Department

            Fone: 312-202-5800

            E-mail: education@sts.org

            Site: http://www.sts.org/abstracts

          30 e 31 - Angiogenesis and Leukocytes in Atherosclerosis

            Genebra, Suíça

            Informações: Abcam Events

            Fone: 44 (0) 1223 696000

            Fax: 44 (0) 1223 771600

            Site: www.abcam.com/geneva2014
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        	5 a 8 - 34th Annual Cardiothoracic Surgery Symposium (CREF 2014)

            San Diego, Estados Unidos

            Informações:

            Fone: 1 805 541-3118

            E-mail: info@crefmeeting.com

            Site: http://www.crefmeeting.com

          9 a 12 - 43rd Annual Meeting of the German Society for Thoracic and Cardiovascular Surgery

            Friburgo, Alemanha

            Informações: Prof. Dr. Dr. Friedhelm Beyersdorf

            E-mail: friedhelm.beyersdorf@universitaets-herzzentrum.de

            Site: http://www.dgthg-jahrestagung.de

          13 e 14 - 1st European Transoesophageal Echocardiography Course on Congenital Heart Disease

            Londres, Inglaterra

            Fone: +44 (0)20 7905 2675

            E-mail: info@ichevents.com

           20 a 23 - The 3rd International Congress on Cardiac Problems in Pregnancy (CPP 2014)

            Veneza, Itália

            Informações:

            E-mails: secretariat@cppcongress.com

            Site: http://www.cppcongress.com

          21 a 23 - 17th Conference of the Indian Association of Cardiovascular Thoracic Anaesthesiologists

            Mumbai, Índia

            Informações: Doctor Uday Gandhe

            E-mail: secretariat@iacta2014.com

            Site: http://www.iacta2014.com

          26 a 28 - International Symposium on Uniportal VATS-Wetlab and Live Surgery

            Corunha, Espanha

            Informações: Carine Sainte Rose

            Fone: +34 91-3836000

            Fax: +34 91-3023926

            E-mail: csainterose@pacifico-meetings.com

            Site: www.livethoracic.com
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        	27 de fevereiro a 2 de março - 4th CDI International Heart Symposium (CDI - HEARTS) - Mastering Best Care By Masters

            Phuket, Tailândia

            Informações:

            E-mail: info@cdiheartdisease.org

            Site: http://www.cdiheartdisease.org

          6 e 7 - Aortic Valve Repair: A Step by Step Approach

            Paris, França

            Informações:  Sabine Ruck

            Fone: 0049 6189 94666 27

            Fax: 0049 6182 94666 44

            E-mail: s.ruck@kelcon.de

            Site: www.caviaar.com

          6 a 8 - The Houston Aortic Symposium: Frontiers in Cardiovascular Diseases, the Seventh in the Series

            Houston, Estados Unidos

            Informações: Promedica International CME

            Fone: 1 760 720-2263

            Fax: 1 760 720-6263

            E-mails: http://promedicacme.com/

          9 a 14 - Interventional Cardiology 2014: 29th Annual International Symposium

            Snowmass Village, Estados Unidos

            Informações: Promedica International CME

            E-mail: rlaw@promedicacme.com

            Site: http://promedicacme.com

          13 a 15 - 2014 Techno Practicum College Inaugural Scientific Meeting

            Sydney, Austrália

            Informações: Taylored Images

            Fone: +61 7 3366 2205

            Fax: +61 7 3366 5170

            E-mail: 2014tpc@tayloredimages.com.au

            Site: www.tayloredimages.com.au/tpc2014/index.html

          13 a 16 - 10th International Congress of Update in Cardiology and Cardiovascular Surgery

            Antália, Turquia

            Informações: Bengu Tokatlioglu

            Fone: 0090 212 292 88 08

            Fax: 0090 212 292 88 07

            E-mail: info@uccvs2014.org

            Site: www.uccvs2014.org

          19 a 22 - AmSECT's 52nd International Conference

            San Diego, Estados Unidos

            Informações:

            Fone: 1 804 565-6363

            Fax: 1 804 282-0090

            E-mail: amsect@amsect.org

            Site: http://amsect.societyhq.com/meetings/upcoming.iphtml

          21 e 22 - Chest Medicine-The Art of Minimally Invasive Thoracic Surgery and Interventional Pulmonary Medicine: A Collaborative Approach

            Nova Iorque, Estados Unidos

            Informações: Erin Moroney
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1able 1. Compositions of the tested cardioplegic solutions.

Components HIK solution LIRM solution ‘G/A (stock sofution)
Na- 5 15 —
K 10 _ 7
Mg 4 B 4
ca 0015 0015 _
cr 50 30 34
Histidine 198 _ _
Tryptophan 2 - _
Glutamate _ . 30
Aspartate _ 30
Mannitol — _
Cromakalin _ 0001 _
Lidocaine - 100 -
2.3-Butanedione _ 30 _
Phosphoric acid _ 14 _
pH (at 18°C) 710 865 650

A1l concentrations are in mmol/T.
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Variables Values
Gender (male/female) 39(672%) 19 (32.8%)
Age (years) 62:10

BMI (ke/ar) 2838
Smoking

Smokers 144.1%)
Ex-smokers 20 (34.5%)
Nonsmokers 24(414%)
Myocardial infarction 39 (67.2%)
Angioplasty 11(19%)
Coronary angiographies

One-vessel 5(8.6%)
Two-vessel 1627.6%)
Three-vessel 37(63.8%)
Comorbidities

SAH 43 (74.1%)

DM 1627.6%)
Dyslipidemia 37(63.8%)
coPD 9(155%)

Data expressed as mean = standard deviation or n (%). BMI: body
mass index; COPD: chronic obstructive hung disease; DM: diabetes
mellitus: SAH: systemic arterial hypertension
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Fig 2 - The ATP myocardial content was higher in the HTK group compared to the other groups (4)
Comparison of caspase 3 activity after 4 hours of cold storage (B). All values are expressed as the means;
bars indicate standard error of the mean. Differences were assessed by one-way ANOVA. n=5 animals
per group
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1able 1. Fresentation of the synthesis of the articles selected for the integrative review.
Joural Authors/ Year Articl Tite Consideratons Thematic
Rev Min Enferm. [27] Romanzini AEetal 2010 Nusing guidelnes fopatients It ollcts information rom paents about

Rev Esc Enferm USP. [26]

Esc Anna Nery R Enferm. [28]

Rev Bras Enferm. [33]

Rev Esc Enferm USP. [34]

Cogitae Enfemm. [25]

Rev Bras Cir Cardiovase. [32]

Rev Enferm UERJ. 29]

Rev Latino-Am Enfermage [33]

Crit Care Nusse. 31]

Razera APR etal. 2011

‘Dutra CMP & Coelho MJ 2006

RochaLAetal 2006

Galdeano LE et al. 2006

Gasper PD etal. 2006

Boaz MR et al. 2006

Pereira APS etal. 2007,

Andrietta MP et al 2011

Paul 5. 2008

about self.care and symptoms and.
signs of surgical site infections
after discharge of reconstructive
cardise surgery

‘The importance of communication
during the recovery from post
operative

‘Implantation of mechanical mitral
valve: eflections to the take care
and the care of customers after the
hospital discharge

‘Nursing diagaosis in patients
outgoing cardiae surgery

‘Nursing diagnosis in perioperative
cardise surgery

‘Seeking to re-educate habits
and customs: the nursing care
process in the preoperative and
‘postoperative period of cardiac
surgery

‘The importance of preventive
‘measures i the prophylaxis of
infections in patients submitted
to heart ransplant during the first
thirty postoperative days.

Hospital discharge; view of a
ursing team

Hospital discharge plan to patients
with congestive cardiac failure

Hospital discharge education for
patients with heart failure: what
really works and what s the
evidence?

‘mursing guidelines concerning self-care as well
a5 symptoms and signs of surgica site infections
after hospital discharge from a reconsructive
cadise surgery.

Presents postoperative guidance provided by
the nursing team to patients and/or families ata
private instifufion, and the perception of these
individuals about the guidance they received.

It describes the partcipation of the mursing
staff i the process of adopting new approaches.
related to care/dily care of clents undergoing
mitral valve implant.

Itidentifies diagnosis and mursing interventions.
for planning mursing assistance to patients

in the postoperative period of myocardial
revascularization cardiac surgery.

Itidentifies mursing diagnosis of patients n the
‘perioperative period of cardiac surgeries and
verifis fs compliance by murses

It presents a report of the development of 2
‘rsing assistance practice aimed at improving
the health of patients undergoing cardiac
surgery, s well s thei parents’, in an aftempt
to change their habits.

It describes the occurrence of infections on.
patients undergoing cardiac transplant, during
the first 30 days of the surgery, conceming
topography and etiologic agent and it compares.
the incidence of infections i the postoperative
‘period right after the cardiac ransplant with
preventive measures adopted to control these
infections.

Itpoints out that the understanding of the
process of hospital discharge involves
relationships, murses” experiences along with
{heirbelief,felings, ituls, meanings,
atiudes, motvations, behaviors and actions.

It describes how nurses bave planned discharge
of patients with congestive cardiac failure:
because not planning the discharge adequately
and not following guidance are seen as possible
factors of a new hospitalization.

It presents the barriers to self-care and how
‘mrses can help the patientsto overcome these
bariers through the education of patients at
hospital discharge and by promoting self-care
that reduces rehospitalization rates
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1able 2. Animal weights and cardioplegic solution volumes required for fotal cessation of heart activity

Solution HIK@=5 LIRM@=35 GA(@=3) Pvale
Weight (mg) 31442725 3062698 3102=813 0083
Dose for heartactivity cessation () 158=85  26+25% 15841 0008

* Compared to HTK and G/A solutions by one-way ANOVA






OPS/images/a25img01.png
inating from the BCT and hyp
er incidence. Past-operative imag

‘the aorta.





OPS/images/a07img01.png





OPS/images/a22img03.png





OPS/images/a24img03.png
Author’s roles & responsibilites

DFI
PRM

‘Study design, iterature review, data collection, analysis of
sesuls and final considerations

Study design withlteraure review, data colection literature
review, analyss and discussion of esults, and fnal considerations






OPS/images/a09img03.png
- Postoperative outcome and complications.

Post-operative complications Valve sparing aortic root _ Bentall proceduwe,  P-value
repair, (n=25) @=45)
Red blood cell uaits 7 ® 080
Platelet units 10 1B 043
Fresh frozen plasma units 6 1 100
Cryoprecipitate units 1 2 100
Any complications 11(44%) 24(533%) 062
Atriventricular block 1(4%) 0(0%) 036
Atrial ibrillation 624%) 11044%) 100
Multisystem failure 2(8%) 122%) 029
Bleeding requiring reoperation 28%) 122%) 029
Infection 1(4%) 0(0%) 036
~Septicemia 1(4%) 0(0%) 036
~Stemal Infection 3(12%) 0(0%) 00420%
Neurological event 1(4%) 122%) 100
Renal falure requiring dialysis 1(4%) 122%) 100
Prolonged post-operative ventilation 9(36%) 9(20%) 016
Total duration of post-operative ventilation (1) 517842 562%1219 089
Readmission to ICU 3(12%) 4(88%) 069
Total duration of ICU stay (b) 11661060 152522182 050
Length of stay surgery ~ discharge (d) 100810 110952 089
Readmission (< 30 days) 3(12%) 7(155%) 100
Perioperative mortality 2(8%) 6(13.3%) 0.70
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AGT  Writing and discussion
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PPMO  Discussion and mamseript review
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ESBOS Discussion and writing
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Abbreviations, acronyms & symbols

ANOVA  Analysis of variance

ATP ‘Adenosine triphosphate
GA ‘Gutamate/aspartate cardioplegic solution.
HE Hematoxylin and eosin

HIK Histidine-tryptophan cardioplegic solution
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1able 1. Freoperative charactenistics of both groups.

Pre-operative parameter Valve sparing aortic root _ Aortic valve replacement  P-value
repai (n = 25) (@=45)

Age (ears) S54=148 W6=127 25
Sex

Male 23 34 012

~Female 2 1 012
BMI (kg/m) 2922600 2062743 082
BSA () 207024 1082023 013
Hypertension 19 38 052
Hypercholesterolemia 5 4 027
Diabetes 4 1 055
Current smoking 0 4 029
Coronary artery disease 2 2 061
Cerebrovascular disease 3 H 074
Peripheral-vascular disease 5 4 027
COPD/ Asthma 3 7 100
Renal filure requiring dialysis 0 2 053
Any angina pectoris 1 2 100
Any myocardial infarction 0 7 0049°
Cardiogenic shock 0 2 053
Any arrythmia 3 1 035
Stroke. 3 5 100
Dissection 6 7 052
Aortic regurgitation
- Mild 3 3 066
- Moderate: 8(2%) 4(88%) 00200%
- Severe. 6 11 100
Bicuspid aortic valve 0 3 055
Hematocrit (%) 418399 3162433 00018~
White blood cells (x 10 uL) 9622 110289 036
Platelets (x 10 uL) 204.1260.6 2142876 064
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AR Author, review and drafting
PRE  Author, review and drafting
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1able 2. Comparing operative parameters

Tntraoperative parameters Valve sparing aortic root _ Bentall Procedure,  P-value
repair, (n=25) @=45)
Any previous cardiac surgery 2 15 007
- Re-OP Stemnotomy 2 ° 031
Re-OP Aortic Root/ Aorta ascendens 1 6 041
Concomitant CABG 8 2 078
Mitral tricuspid valve repair/ replacement 2 1 012
Cross~clamp time (min) 1850633 1703630 037
Perfusion time (min) 272811 269303 027
Longest ischemic interval (min) 281987 2542428 015
Total cardioplegic solution (mL) 50423224452 4646030831 061
Cardioversion 13 27 062
Highest lactate (mmol/ L) 294149 3542250 034
Hematocrit after cardiopulmonary bypass (%) 284411 265364 0.67
Red blood cell units (total) 3 2 0.0074**
Platelet units 6 21 008
Fresh frozen plasma units 5 15 028
Cryoprecipitate units 5 3 1.00
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e Cardiopuimonary bypass
CVA  Cerabrovascular accidents
T Prospective clinical rials

‘EuroSCORE European System for Cardiac Operative Risk Evaluation
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1able 1. Descriptive values of demographic vanables. procedure and preoperative nisk factors. according to the AX

group.
AF
Variable Category Without (2=2302)  With (a=326) P
Age 617293 G68=89 <0007
Male 1597 694% 239 733% 01470
White 1038 842% 283 868%
Race Black o4 41% 13 40% 05649
Browaish % 105% 26 80%
Asian 3 12% 4 12%
BMI 271241 270239 06970
Ex 010 395% 135 414%
Smoke No 1017 M42% 15 476% 00509
Yes 375 163% 36 11.0%
caD 68 303% 97 208% 08350
DM 853 371% 17 359% 06837
Dyslipidemia 103 M4% 143 8% 08450
ARF 08 47% 29 89% 0.001®
SAH 1898 825% 22 834% 0.6610
sap 1328201 13492210 0105%
DAP 806=118 8082122 08690
Previous stroke 120 52% 15 46% 06407
COPD 142 62% 36 11.0% 00010
Peripheral arterial filure o7 4% 4 74% 0011
Cerebrovascular disease 30 1% 7 22% 05509
Creatinine =2, 2mg/dl 48 21% 16 49% 00022
Creatinine Clearance < 60 %5 436% 188 ST7T% <0.001®

diabetes mellitus

(1) descriptive level of probability of Student’s t test. ( 2 descriptive level of probability of the chi-square st
(3) descriptive level of probability of the Fisher exact test. AF = atrial fibrilation; BMI = body mass index; CAD =
coronary artery disease; DM = diabetes mellitus; ARF = acute renal failure; SAH =systemic arterial hypertension;
SAP = systolic arterial pressure; DAP = diastolic arterial pressure: COPD = chronic obstructive pulmonary disease
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a1
av
AVR
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Off-pump or on-pump coronary-artery bypass grafting
79 centers in 19 countries

4752 patients - 30 days and 1 year

No significant difference in the primary outcomes:

death, stroke, MI, renal failure

NEngl Med 2013 ACC. 2013
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N Engl JMed. 2009;361(19)-1827-37.
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1able 4. Descriptive values for the postoperative period vanables.

Variable ‘Without With P
(@=2302) (@=326)

Readmission within 30 days 168 76% 34 8% 00047

Rehospitalization at 1 year a7 8% 7 259% 00042

Length of postoperative hospital stay 81115 1642261 <0001®

Total length of hospital stay 106=122 1932265 <0.001®

Deathup to 1 year 00 47% 57 175% <0001”

1. descriptive level of probability of the non-parametric Mann-TWhitney test

2. descriptive level of probabilit of the Fisher exact test
3. descriptive level of probability of the chi-square test





OPS/images/a27img01.png
4 57 year-old man, obese, with history of hypertension, dyslipidemia, smoking and two previous ischemic strokes, was admitted with a
six month history of chest pain associated with dyspnea on moderate and large efforts. He was hemodynamically stable and making use of
captopril, aspirin, hydrochlorothiazide and metroprolol. There was no mention of chest murmur in the hospital admission record. A routine
Doppler echocardiogram showed normal results and no mention of coronary fistula. Coronary angiography revealed lesions in the lgft main
coronary artery (60-70%); left anterior descendent artery (LAD) (80%), and proximal lesions in the right coronary artery (RCA) (50%). In
addition it casually revealed the presence of a terminal coronary-cavitary istula arising from the RCA and shunting blood to the right ventricle.
The surgical findings revealed diffuse calcifications of proximal coronary arteries. Interestingly, the RCA had normal appearance near the
fistula. Surgery consisted of dissection and exposure of the fistula before candiopulmonary bypass (CPB) (Figure B), followed by ligation on
CPB (Figures C and D), and CABG (LITA anastomosts in situ for LAD and left coronary circumfex artery radial artery graft).

It difficlt 1o discuss coronary fistula hemodynamic and clinical repercussions due to the patient comorbidities, particularly the severity of
coronary artery discase. From the surgical findings, i is highly probable that the fisula is a congenital ype B malformation in the Sakakibara
classification [1].
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Abbreviations, acronyms & symbols

CVA  Cerebrovascular accident
CPB  Cardiopulmonary Bypass
CVD  Cardiovascular Diseases

COPD  Chronic obstructive pulmonary disease
APE  Acute Pulmonary Edema

AF  Amal Sbrllaton

POAF  Postoperative atrial fbrillation

CHF  Congestive heart failure

ARF  Acute enal failure

PSS Statistcal Package for Social Sciences
ICU  Intensive care unit
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Aable 2. Descriptive values of vanables: surgical indication and intraoperative, according to the groups with and

without POAF.
AF
GroupT Group IT P
Variable Category Without (1=2302) _With (2=326)
Surgical indication Elective 286 993% 318 97.6% 00067
Urg /Emerg. 16 0% 8 24%
Use of IAB 5 0% 3 09% 00667
cPB 2000  869% 282 865% 08500
Clamping time 462105 4552101 00759
Degree of Hypothermia 28 40 20% 4 14%
310 672 3k6% 4 208% 0501®
34° 640 320% o4 333%
Myocardial protection Normothermia 648 324% 100 355%
Clamping n 06% 3 11% 0418
Cardioplegia 1988 904% 279 989%

(1) descriptive level of probability of Sudent’s t test
(2) descriptive level of probability of the chi-square test

(3) descriptive level of probability of the Fisher exact test

(4) descriptive probability level of non-parametric Mann -Whitney test
I4B - Intra-aortic balloon - CPB - Cardiopulmonary bypass
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1able 5. Incidence values of Stroke and ARE m the postoperative period.

AF
‘Without With P

Variable (@=230) (@=326)

Postoperative stroke EJ 1% 5] 10% 00010

Postoperative ARF 56 24% 30 120% 00012

I descriptive level of probability of the Fisher exact test
2 . descriptive level of probability of the chi-square test
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1able 2. Quantitative variables. comparison of the control and beta-

blocker groups,
Variables Control_ Beta-blocker  Prvalue
Mean=SE__Mem=SE
Age (years) 500=17 579=14 0610
Weight (Kg) 723230 748224 0519
Height (m) 163210 165=10 0330
BMI (Kg/ar’) 267208 27108 0740
Risk index - EUROSCORE 02103 020=03 0757
Ejection fraction 640=10 663=11 0153
Preoperativeheartrate  738=17  630=17  0.021

SE= standard error; BMI= body mass index
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lable 3. Surgical charactenstics in the control and beta-blocker

groups,

Variables Control _ Beta-blocker P-value
group. growp
Mean=SE_ Mean=SE

Perfusion fime (minutes)  868=52  841=51 0705

Cross clamp time (minutes)  603=30 570236 0477

ICU stay (hours) 454214 543262 0181

Number of grafts performed 3.0(2030) 30(2030) 0215






OPS/images/a26img01.png





OPS/images/a10img06.png
Authors' roles & responsibilities

IRB  Idealizer of the study
MLPS  Asticle Review

GMSG Aid in medical records survey

GGS  Asticle Review

ES  Aid in medical records survey

FKO  Aid in the statstical partof the article
NAGS  Article Review
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TEVAR  Thoracic endovascular sortic repair
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1able 1. Qualitative variables. comparison of the control and beta-

‘blocker groups.
Control _ Beta-blocker _ P-value

Variables N(%) NC%)

Female T(33) TG 0867

Indication

- Stable angina 2300 7@y 0312

- Unstable angina 04(12) 01 (03)

- Anatomic 02(06) 04(11)

- Silent schemia 04(12) 02(06)

Prior infarction 12036 1646 0434

Prior revascularization 01 (03) 0 0290

Transient schemic attack 0 02@) 0163

Diabetes mellifus 163) e 09

Hypertension 25376 3aN 066

Dyslipidemia 18(54) 3@ 09

Current smoking 0824) 05(14) 0554

Family history of Col 05(15) 08(23) 0419
N= mumber of patients- Col= coronary msufficiency
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1able 4. Analysis of troponin { results (ng/mi) in both groups.

Troponin T Control Group _ Beta-blocker Group P-value
Median (25%-75%) Median (25%-75%)

Preoperative 0.5 (0.5-03) 05(05-05) 0303

At1 hour 27(12:50) 21(1042) 0360

At 12 hours 37(2299) 25(1949)  0.048
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1able 5. Correlation between troponin Lat 1.2 hours of postoperative
and variables which could infiuence its release.

Variable Correlation ]) ___P-value
Weight 010 0370
Height 002 0886
BMI (body mass index) 17 0160
Age 006 0622
Ejection fraction <010 0557
Preoperative heart rate o1l 0466
Perfusion time 030 0016
Cross clamp time 030 0011

Number of grafts performed 036 0.003
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{able 1. Lung Cancer Invading the Amrway: Site of the Tumor and

‘Number of Treatments
Patients ‘Treatments
Trachea 36 (13%) 3
Carina 28(10%) 38
Main bronchi 154 (56%) 195
Bronchus intermedius 29 (11%) 38
Distal airway 26(10%) 37

Total 73 351
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fable 2. Analysis of vanance (ANOVA) between the BDI score and quality of life of patients undergoing
revascularization. S0 Luis - MA, 2013,

Variables F FIS  DOR SAUD VITAL  SOC  EMO  MEN
BDL
0-9 MT 7178 2410 6764 6428 7Ll 82500 6458 6785
St 2643 3005 2641 1917 1763 1944 4348 1961
10-16* M 5176 735 5247 5276 5588 6470 2156 6047
sd 3081 2462 2097 1633 1202 2175 3898 1112
17-29° M 32000 1250 4275 5650 52000 5625 1666 6340
sd 2043 2124 2378 1399 1378 2841 3230 789
30-63¢ M 750 _ 435 3250 2750 2500 1666 3200
sd 1060 353 1060 353 3535 2356 000
F 826 116 335 317 903 724 60 365
Pvalue 00001 03327 00258 00315 00001 00004 00013 00131

* Equal letters within the same column indicate differences between the means; *Mean; **Standard Deviation; Manimum
degree; :Mild; *Moderate; *Severe.

(CF) Functional Capacity; (FIS) Physical Appearance; (DOR) Pain; (SAUD) General Health; (VITAL) Vitaliy, (SOCIAL)
Social Aspect: (EMO) Emotional Appearance; (MENTAL) Mental Health
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Table 1. Patient characteristics.

N° of patients

5664 years
7 female/23 male
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CABG: Coronary artery bypass graft surgery
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Abbreviations, acronyms & symbols

BDI  Beck Depression Inventory
CABG  Coronary artery bypass grafting
CAD  Coronary artery disease

CVD  Cardiovascular disease

MR Myocardial revascularization
QOL  Qualityoflife

WHO  World Health Organization.
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‘Table 2. Myocardial perfusion scintigraphy results of patients who have angiography resulfs.

‘Angiography Redistribution Delayed Imaging
T LAD100% - Tnferior, sepfum.
2 LADS0% Cx90% Septum Anterior mid
3 LAD-LIMA100% Anteroseptal, inferior mid apical Lateral basal
4 LADO95% Cx100% ‘Anterior mid Anterior apical
5 LAD100% - Apex

6 LAD 100%, Cx 50%, RCA95% Anterior mid Septum

7 LADO% Septum Anteroseptal mid.
8 LAD100% RCA90% Apex -

9 LAD 8% Cx00% RCA95% - -

10 LAD100% - Tnferior apical
11 LAD70%, Cx 100%, RCA70% Septum -

12 RCAS0% Tnferior Tnferolateral

13 Cx%90 Tnferior ‘Septum, anteroseptal mid
14 LAD 100%, Cx 95% RCA 100% Septum anteroseptal, inferoseptal -

15 LAD 100%, Cx 40%, RCA 100% Anterior mid apical Apex

16 LAD 100%, Cx 70% RCA 100% Anteroseptal mid. Anteroseptal basal
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Abbreviations, acronyms & symbols

ATP  Adenosine riphosphate

CABG  Coronary artery bypass graftsurgery

CAD  Coronary artery disease

C-MRI  Cardiac applications of magnetic resonance imaging
MPS  Myocardial perfusion scintigraphy

MR Magnetic resonance

SPECT  Single photon emission computed tomography
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Table 1. Main characteristics of the preterm neonates diagnosed with patent ductus arteriosus submitted to surgical (group S) or non-surgical

(zroup NS) treatment of the defect.

Variable Growp S (n=55) Group NS (n=60) Palue”
Mininum Maximum Mean=SD* __ Minimum Maximum _Mean = SD*

‘Birth weight (2) 520 550 9240=2043 520 1540 1012322428 0040

‘Diameter of ductus arteriosus 12 38 2205 09 32 20207 0155

(DAD; mm) DADbirth weight (mm’kg) 16 160 58225 08 19 45226 0010

“Differences are statistically significant at P<0.05 (Student 1 test), « Standard deviation
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Table 2. Association between the indication for surgical closure of patent ductus arteriosus.
ina population of preterm neonates (N = 115) and the variables quotient of diameter
of ductus arteriosus (DADY: and birth weight, left atrial-to-ortic root diameter ratio

(LA*Ao), ductal shunting and mortality.
Variable Growp S (%) _ GrowpNS* (%) __ Palue”
DAD*birth weight (n= 111) 0,006
=5 mndkg 358 642
> 5 mnkg 621 379
LA: Ao atio (n= 110) 0001
=15 392 608
S15 72 278
Ductal shunting* (n = 104) 0025
Low 4“4 556
Moderate 286 714
High 615 385
Mortality (n = 111) 0151
Yes 127 232
No 873 768

TGO SuITed To Surgieal et T Group Subited To on-Surgieal freatment,  Dctal
shunt was classified as low, moderate and high depending on the flow up to the proximal third,
‘mid and distal third of the pulmonary artery, respectively. * Associations between the variables
and indication for surgical closure of PDA are statistically significant at P < 0.05 ( test)
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‘Table 3. Multivariate logistic regression analysis (complete model)
of the predictors of surgical closure among preterm
‘neonates with patent ductus arteriosus (N = 115)

Factor Estimated value P value
Occurrence of shock. 05705 01403
Drug therapy - 17907 02474
Administration of ibuprofen 09665 05367
Birth weight 05000 03890
Gestational age. -06106 02579
DADvke * (mmke) 03211 0.6405
LAAoratio® 12018 0.0315
‘Ductal shunting 13257 0.0370
DA diameter 07888 03207

“Quotient of diameter of ductus arteriosis (DAD)” and birth weight,
* Left atrial-to-aortic root diameter ratio (LA:A0)
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Aable 1. Demographic values and charactenistic description of

transfused patients.
Variable Category Descriptive values
Age (vears) 64004
Smoking 274 (145%)
DM 738 (39.1%)
Dyslipidemia 835 (44.2%)
CKF 145 (1.7%)
SAH 1599 (84.7%)
Previous stroke 122(65%)
CcoPD 158 (84%)
Peripheral arterial disease 109 (58%)
Cerebrovascular disease 28 2.0%)
Coronary Itervention 190 (10.1%)
Previous CABG 35 (1.9%)
Previous valvar surgery 8(04%)
Other surgeries 4(02%)
Angioplasty 137 (73%)
Previous AMI 867 (459%)
CHF 62 (33%)
Arrhythmia 120 (64%)
Surgical indication  Elective 1865 (98.8%)
Urgent 20(11%)
‘Emergency 3(01%)
Graft type Arterial 264 (14.0%)
Venous 274 (145%)
Venous+Arterial 1349 (71.5%)
CPBuse 1724 913%)
CABG Tsolate 1636 (86.7%)

‘With heart surgery 109 (58%)
‘With other surgeries 33 (1.8%)
‘With valvar 110 (5.8%)

DM - diabetes mellitus; CKF ~ chronic kidney failure; SAH ~
systemic arterial hypertension; COPD — chronic obstructive
pulmonary disease; CABG  coronary artery bypass graft; AMI ~
acute myocardial infarction; CHF ~ congestive heart failure; CPB
— cardiopulmonary bypass
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‘Table 4. Probability of surgical closure in preterm neonates with
‘patent ductus arteriosus considering the combined factors
left atrial-to-aortic root diameter ratio (LA®Ac) and

occurrence of shock
LaAomtio Shock ‘Probability of surgical
intervention (%)
Nomal (= 15) No 34
Normal (= 1.5) Yes 85
Increased (> 1) No 542

Tncreased (> 15) Yes 784
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Abbreviations, acronyms & symbols

DA Ductus arteriosus

DAD  Diameter of the ductus arteriosus
LAAo  LeRamial-to-sortic root diameter ratio
PDA  Patent ductus arteriosus

ROC  Receiver operafing characterisic
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Fig. 2~ Univariate relationship between units of ransfused PRBCs and subsequent 1 year mortality. PRBCs~packed

red blood cells: CI— confidence interval- * probability s descriptive level of the logistic regression model
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Iable 3. Gross and adjusted odds ratio values for mortality nsk.

Gross Adjusted

Oddsratio CTat9s% _ p* Oddsratio  Clat9s% _ p*

None PRBC 100 - - 100 - B
1PRBC 142 (087:234) 0165 122 (074203) 0435
2PRBCs 194 (122309 0005 152 (094244 0086
3PRBCs 417 (256:678)  <0.001 285 (172473) <0001
4PRBCs 422 (43735 <0001 286 (160:509) <0001
5PRBCs 870 (4621638  <0.001 491 (252957) <0001

=6 PRBCs 3333 (Q081:5337) <0001 1761 (10.6529.13) <0.001
Isolate CABG 026 (019:036) <0001 044 (031063) <0001
Age > 60 years 278 (204380) <0001 191 (136269) <0.001
CHF 622 (387:1000) <0001 338 (19259) <0001
CKF 448 (300:649) <0001 223 (143348) <0001
Previous stroke 262 (172:398) <0001 237 (147383) <0001
coPD 205 (203:428) <0001 204 (132315 0001

PRBCs — packed red blood cells; CABG~coronary artery bypass graft; CHF ~ congestive heart fuilure;
CKF ~chronic kidney failure; COPD~chronic obstructive pulmonary disease; CI~confidence interval;

* probability’s descriptive level of the logistic regression model
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Jlable 2. Odds ratio values for the associated vanables to 1 year mortahity.

Clat95%

Variable Category Oddsmatio_Lower limit__ Upper limit b
Age 107 104 109 <0001

Transfusion No 100 - - -
Yes 231 133 404 0003

CKF No 100 - - -
Yes 2908 165 538 <0001

Previous stroke No 100 - - -
Yes 3n 179 540 <0001

corD No 100 - - -
Yes 286 16 483 <0001

Peripheral arterial disease: No 100 - - -
Yes 226 13 414 0008

CHF No 100 - - -
Yes 426 212 856 <0001

CABG Tsolate 100 - - -
‘With valvar 252 120 492 0007
‘With other cardiac surgeries 221 106 461 0036

‘With non-cardiac surgeries 2,54 087 744 0089

CI - confidence interval; CKF ~ chronic Kidney failure; COPD — chronic obstructive pulmonary disease; CHF
 congestive heart failure; CABG~coronary artery bypass graft; * probability's descriptive level of the logistic

regression model
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lable 2. Raplan-Meier Estimators and Nelson-Aalen for the survival time of patients submitted to cardiac transplantation.
Fortaleza, Ceard, Brazil. 2011
Time (Years) N-ofpatients N of Kaplan-Meyer Nelson-Aalen
Trisk  deaths C195%  C195% CIos%  CI9%
S® EP* I Sup  S®  EP* of S

0HT 188 53 0719 003308 0657 0787 0720 003300 068  0.788
142 127 9 0666 003505 0601 0739 0667 003498 0602  0.739
243 105 6 0626 003664 0558 0702 0627 003656 055 0703
344 6 1 0617 003721 0548 0694 0613 003713 05490 0695
45 54 2 0504 003023 052 0676 0595 00912 0523 0677
516 51 3 0556 004220 0479 0646 0558 004214 0481  0.647
617 37 1 0541 004374 0462 0634 0543 004356 0464 0636
748 32 2 0503 004850 0416 0608 0505 004820 0419  0.609
849 17 1 0473 005399 0378 0592 0476 005346 0382 0503
-9 16 1 0444 005815 0343 0573 0447 005748 0348 0575

* EP_standard error; CI - confidence interval
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Fig. 1 - Kaplan-Meier curve for the survival time of patients
undergoing heart transplant
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1able 1. Ihrstnbution of patients submutted to cardiac transplantation Fortaleza. Ceara, Brazil. 2011

Vaiable N % CIOS% It CI95% Sup.
1. Gender
Male 154 819 75.66 8714
Female 3 181 1286 2434
2. Etiology of cardiomyopathy
diopathic cardiomyopathy 4 29 18.03 3060
Ischemic cardiomyopathy 4 234 1755 3012
Chagas cardiomyopathy 2 170 1194 217
Dilated cardiomyopathy £ 106 662 1505
Alcoholic cardiomyopathy 17 20 536 1408
Valvular cardiomyopathy il 59 296 1023
Otber cardiac conditions 19 102 620 1533
3. State of the patient
Alive (censored) 10 585 L1 6563
Dead 8 415 3437 4889

Min  1°Q Median Average 3Q Max  DP PVaue
4. Age (years) 1900 3800 48.00 4675 5525 7300 1206 00300
5. Tracking time (days) 00 1662 877 1206 1960 4440 11834 <0.0001

~ Shapiro-Wilk test SD — standard deviation. CI - confidence inferval
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lable 1. Review of significant difierence between the mean body mass index and the success
o failure of the method by vaginal/abdominal approaches

(BMI) Success __(BMI) Faiture. P

B mode (vaginal) 2374 2389 085
B mode + Color Doppler (vaginal) 2349 2400 052
STIC (vaginal) 2348 2415 036
B mode (abdominal) 2310 2420 o
B mode + Color Doppler (abdominal) 2350 2402 056
STIC (abdominal) 2310 2447 006

“unpaired t test. STIC- spatio-temporal image correlation, BMI- body mass index.
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1able 5. Model from adjusted Cox proportional hazards survival data of patients undergoing heart
transplantation. Fortaleza, Ceara, Brazil. 2011
Variables Coef  exp(Coel) Confidenceimterval  EP  Pvalue
Inferior_Superior __(Coef)
diopathic cardiomyopathy 0399 0670 0306 1466 0399 03168
Chagasic cardiomyopathy ~ -0716 0488 0200 1189 0453 01147
Ischemic cardiomyopathy ~ -0.198 0819 0357 1870 0423 06387

Dilated cardiomyopathy <1015 0362 0121 1077 0556 00679
Alcoholic cardiomyopathy 0581 0558 0196 1503 0534 02766
Valvular cardiomyopathy 0140 1151 0402 3205 0536 07929
Gender (Female) 0071 1074 0607 1899 0291 08060
Age 0021 0978 0958 0999 0010 00418

0.951); Test Likelihood Ratio
10,87 (GL = 8: P=0.2089); Logrank test= 11,16 (GL = 8: P=0.1929)

P=0.2252)- Wald test
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Abbreviations, acronyms & symbols

NYHA  New York Heart Association
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Authors' roles & responsibilities

DBSP Msin coordinatination.

AFL  Data collection

EAJ  Preparation of the artcle for publication
IMMN Adjunct coordenation

WPM  Statistical analysis

APM  Final review
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lable 2. Review of significant difierence between the average crown-rump length and the
Success or not of the method by vaginal/abdominal approaches

(CR) Success _(CRL) Failwe __P~
B mode (vaginal) 6078 7204 034
B mode + Color Doppler (vaginal) 6678 7354 <001
STIC (vaginal) 6932 7330 013
B mode (abdominal) 7351 7028 019
B mode + Color Doppler (abdominal) 7395 6830 009
STIC (abdominal) 7 7131 086

* unpaired t test- STIC- spatio-temporal image correlation- CRL- crown-rump length
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Abbreviations, acronyms & symbols

CRL  crown-mumplength
CHD  Congenital Heart Disease
BMI  Body Mass Index.

sTIC

‘Spatio-temporal image correlation
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1able 1. Weight of cardiac masses of the right ventricle (KV),
interventricular septum (IVS), and left ventricle (LV).
‘normalized by the weight ofthe animals in the Traditional,

‘Sham, and Intermittent groups.
Tradifional  Sham  Intermittent P Value
N-=6 N-6 N-6

RV 108=017° 079=015 124=016% <005
VS 0962019 0842020 1092013 009
v 1522021 1352022 1472010 030

Values= average in g/Kg = standard deviation; * P<0.05 compared
to the Sham group;: % P=0.00] compared to the Sham group.
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1able 2. Maximumactivaty of the glucose-6-phosphate deliydrogenase
(G6PD) enzyme in the Traditional, Sham. and Intermittent
groups.

Traditional  Sham  Infermittent P Value

RV 2112088 1362014 1502028 005
v 1852022 180=017 171=016 039
Sepum 096028* 086=025 1132032 031
Talues = average = standard deviation; Measures: nmolfmin/mg of
protein: *n
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Fig. 1 ~ lemporal comparison of the RV/Ao maximum ratio in the
Traditional, Sham, and Intermittent groups
*P<0.05 compared to Baseline instant in its respective group; #
P<0.05 difference beween the Traditional and Intermittent groups
compared to the Sham group; & P<0.05 difference between the
Traditional and Intermittent groups.
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Fig. 2 — Percentage variation of the thickness (delta) of the free
wall of the right ventricle (RV), measured by echocardiography, in
the Traditional, Sham, and Intermittent groups throughout the four
weeks of study. *P<0.001 compared to Baseline in the Intermittent
eroup and between the Intermittent and Sham groups.
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1able 1. Characterization sample of subjects undergoing LABG at
different time points. Sao Luis - MA, 2013

Sociodemographic variables n %
Sex

Male 30 6342
Female 18 3158
Age (years)

101049 1 1930
501059 18 3158
6010 69 2 3860
01079 6 1053
Self-reported race.

Caucasian 16 2807
Brown 2 4561
Black 15 2632
Education

lliterate 1 1930
Literate 16 2807
Fundamental 14 2456
Average. 10 1754
Upper 6 1053
Marital status

Single 6 1053
Married 30 5263
Stable I 2103
Widower 8 1404
Separate 1 175

Income

<1 salary 31 5430
1102 wages 19 333
2103 wages 3 526

3 t0 4 wages 4 775

Total 57 100
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Fig 3. — Maximum activity of the Glucose-6-phosphate Dehydrogenase (GGPD) enzyme in the myocardium of the Traditional, Sham, and
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1able 2. Frequencies of distribution of depressive symptoms using the test Wilcoxon i patients:
coronary artery bypass grafting at different time points. Sao Luis - MA, 2013
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fable 3. Association through the Clu-Square between depressive symptoms, gender. age, lifestyle, and
‘comorbidities. S3o Luis - MA, 2013
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1able 6. Comparison of complications in the intensive care unit and hospital events between
the control and beta-blocker groups.
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lable /. Results of the multivaniate analysis of troponin 1 release at 1. hours.
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Fig. 3 - Perioperative evolution of the respiratory rate, heart rate, PO, and arterial oxygen saturation. Preo-op:
preoperative; BW: before weaning: BE- before: 1h AE: 1 hour after extubation: 12h AE- 12 h after extubation
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Fig. 3~ Cell viability of L929 cells after incubation with cardioplegic
solution for 24 hours. None of the solutions showed cytotoxicity
during the observation period
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Fig. 2- Workbench test chamber detail
Highlighted: 1 (optical confinement), 2 (upstream pipe), 3
(downstream pipe), 4 (bi-leaflet mechanical heart valve) and S (holes
for differential pressure acquiring)
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Fig. 5 - Velocity profiles at 30 mm upstream of the valves
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Fig. 6 - Velocity profiles at 8 mm downstream of the valves
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Fig_ 3 - Aortic bi-leaflet prosthetic heart valves used
Highlighted: from left to right. models 21 AGN - 751 and 21 AJ- 501
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Fig 4- Measurement sections referenced atthe prosthesis positioning
Highlighted: in the flow direction, upstream at 30 mm, downstream
1.at § mm, downstream 2 at 20 mm and downstream 3 at 32 mm
from the vaive
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Fig. 7- Velocity profiles at 20 mm downstream of the valves
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Fig. 8 - Velocity profiles at 32 mm downstream of the valves





