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  DOI: 10.5935/1678-9741.20130046

  EDITORIAL

  
    Braile DM. Enhancing the quality of scientific research. Rev Bras Cir Cardiovasc 2013;28(3):I-III

  

  
    Enhancing the quality of scientific research

  

   

   

  Domingo M. Braile

  Editor-in-Chief – BJCVS

   

   

  The creation of a number of bibliometric indices to assess the scientific production, extremely important fact in an attempt to measure and value the hard work of scientists, separating the chaff from the wheat, has been undermined in recent times. The search for studies published in journals with higher impact, especially according to the criteria of the Impact Factor (IF) adopted and published by the ISI Journal Citation Report (JCR), the index most used as a parameter, eventually caused an imbalance, often distorting the basic purpose of making public the results of research and its benefits.

  In Brazil, Qualis, whose criteria for classification of scientific journals, along with the assessment of postgraduation programs, leads the researchers to publish their studies in journals with high IFs.

  Most of them from abroad, since the CAPES requires that the researchers have at least one publication in journals at the highest level (A1) whose impact is close to 4.00.

  Only way to maintain or improve their personal position and the institution to which they are bound.

  The Brazilian journal with the highest rate is now the Brazilian Journal of Psychiatry with IF of 1.856, far from the levels required by CAPES.

   

  DORA

  In an attempt to improve the way in which the production of scientific research is assessed by funding agencies and academic institutions, editors and publishers of scientific journals gathered during the Annual Meeting of the American Society for Cell Biology, held in December 2012 in San Francisco, USA, prepared a document, the San Francisco Declaration on Research Assessment, known by the acronym DORA [1].

  The document emphasizes that the Impact Factor was created as a tool to help librarians to identify journals that could be acquired and not to measure the quality of scientific research in an article. From this, a review is performed on the limitations to its use, for example, the possibility of being misused, and the lack of transparency in relation to the data used to calculate the IF.

  The following document has some recommendations that should be followed by agencies, institutions, publishers, companies that provide metrics and researchers. Among the guidelines to publishers, we must emphasize the significantly reduction in emphasis on the impact factor of journals (not just from the ISI, but also the SCImago, Eigenfactor, H index, etc.) as a promotional tool; encouragement in responsible practices of authorship and provision of information about the specific contributions of each author, and encouragement of the primary literature citation (original articles) instead of review articles in order to give credit to the group that first reported a finding.

  The Brazilian Journal of Cardiovascular Surgery (BJCVS) supports the content of DORA as well as other initiatives to promote the dissemination of good quality scientific research. More than the number of citation the value of an article is in its content. It should be written clearly and has their results reproducible.

  I reaffirm the importance of bibliometric indices and the Editorial Board of BJCVS is making every effort to reveter the fall of our IF, which not just occured with BJCVS, but almost all Brazilian journals. The few who improved such index did so in small scale. Our struggle is that these indicators are not the only ways to assess a journal. We can not compare, for example, a cardiovascular surgery journal with general, as the Lancet, IF of 39,060, Science, IF of 31,027, British Medical Journal, IF of 17,215, because they embrace publications and citations of all specialties.

  For a comparison I mention the Annals of Thoracic Surgery's IF of 3454 and the European Journal of Cardio-Thoracic Surgery of 2674. None have achieved the level of excellence required by CAPES.

   

  Authorship

  Since the last edition, the information on the participation of each of the authors in articles is obligatory, and that has to be inserted in the submission process [2]. In addition to DORA, this practice is also encouraged by the International Committee of Medical Journal Editors (ICMJE), which even entered one more item in the criteria for authorship: "Agree to be responsible for all aspects of the study in ensuring that the issues on the accuracy or integrity of any part of the study were properly investigated and resolved." This issue is so important that was the subject of an editorial published in the prestigious journal Lancet, of August 31, 2013 [3].

  Authors of studies submitted to BJCVS prior to that determination will be required to provide this information when the item is approved.

   

  APPs

  We are finalizing the development of Applications (APP), which can be downloaded for free on iPhones, iPads (using iOS system) and smartphones and tablets (which use Android system) and will provide access to the complete contents of BJCVS. Thus, we will provide more options for accessing our journal and, consequently, increasing its visibility.

   

  English

  Starting with this edition, the titles of all articles will be written first in English and then in Portuguese, in that order. The intention is to encourage and facilitate the access of those who access the electronic version on the websites www.bjcvs.org and www.rbccv.org.br in more than 100 countries that read us every day.

  Also when accessing our site, the English version will be opened. To switch to the Portuguese, a simply click on the icon with the stylized Brazilian flag in the top of the page will be enough.

  Thus, we can further increase the number of hits. In July this year, only in the journal's website there were over 123 thousand hits, a daily average of more than 3,960 hits (Fig. 1). On the SciELO's website (www.scielo.br/rbccv), there were more than 38 thousand hits to articles, a daily average of 1,250 hits, totaling over 5,200 articles read per day!

  
    

    [image: Fig. 1 - Chart showing the evolution of BJCVS]

  

   

  Clinical trial

  For this, we will maintain the strict criteria in the assessment of studies and also keeping the BJCVS as a discussion forum. On page 412, a letter from Dr. José Maria Pereira de Godoy, questions the criteria that define the phases of a clinical trial. As the subject is controversial, I sent a copy to some experts, who kindly agreed to discuss the matter. The debate does not end on this issue and all those who wish to contribute can submit their text to Letter to the Editor to be published in the next issues.

  
    [image: Fig. 2 - Graph with hits to BJCVS]

  

  I take this opportunity to ask all those who are registered, either as an author or reviewer, for them to check their data and, if necessary, to update them, so that they can receive the information during the submission and review of the study, avoiding delays that may affect the processing of manuscripts.

   

  CME

  Items available for testing by the Continuing Medical Education (CME) are: "Minimally invasive redo mitral valve surgery without aortic crossclamp" (pág. 325), "Effects of reprocessing on chemical and morphological properties of guide wires used in angioplasty" (pág. 331), "Risk factors for prolonged hospital stays after isolated coronary artery bypass grafting" (pág. 353), "Unstable angina does not increase mortality in coronary artery bypass graft surgery" (pág. 391).

  Unfortunately, the education system has not been used in the way it deserves. I ask all colleagues to encourage team members and residents to perform testing, a feature that is found in few high-level journas, being ours the pioneer in Brazil.

  My warmest regards and have an excellent reading!

  
    [image: Editor-in-Chief]

    1 – Editor-in-Chief – BJCVS
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  EDITORIAL

  
    Godoy MF. Deleterious effects of reprocessing guide wires: an alert. Rev Bras Cir Cardiovasc 2013;28(3):IV-IV

  

  
    Deleterious effects of reprocessing guide wires: an alert

  

   

   

  Moacir Fernandes de Godoy

  PhD. Hemodinamist of the Hemodynamics and Interventionist Cardiology Services at Hospital de Base da Fundação Regional de Medicina – FUNFARME (São José do Rio Preto- SP- Brazil)

   

   

  Gelamo et al., on page 331 of this issue, present the elegant work entitled "Effects of reprocessing on chemical and morphological properties of guide wires used in angioplasty" [1], in which they describe significant morphological changes after washing the guide wires once or twice using ultrasonic vibration and enzymatic detergent, and no significant changes when sterilized with ethylene oxide.

  This paper becomes even more relevant at a time when health authorities have been severely restricting the reuse of medical and hospital equipment, since it differentiates reprocessing techniques which can cause visible alterations after their first application.

  The study is limited to structural changes and it gives no details on possible clinical repercussions. This aspect would be of great practical interest as coronary angioplasty is one of the most commonly performed invasive procedures in the world and the discussion about the cost-effectiveness of reusing equipment is still undefined.

  
    
      
        	

      

      
        	SEE ORIGINAL ARTICLE
      

      
        	

      

    

  

  In 2006, this journal published an article by Batista et al. [2], in which the authors presented the follow-up of 60 patients that had undergone coronary angioplasty. During the procedures, seven different types of devices were used, guide wires being one of them, totaling 76 new and 410 reprocessed. There were no differences in adverse events as a result of using either new or reprocessed equipment.

  These are new times, with equipment made up of new components and different processing techniques, and there lies the need for attention.

  The alert is welcome and the authors must be commended for focusing on a topic of great socioeconomic interest, which should be a cause for concern to both hemodynamics and healthcare management professionals, in general.
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  EDITORIAL

  
    Rocha LA, Júnior EA, Nardozza LMM, Moron AF. Screening of fetal congenital heart disease: the challenge continues. Rev Bras Cir Cardiovasc 2013;28(3):V-VII

  

  
    Screening of fetal congenital heart disease: the challenge continues

  

   

   

  Luciane Alves da RochaI; Edward Araujo JúniorII; Luciano Marcondes Machado NardozzaII; Antonio Fernandes MoronII

  IMD. Federal University of São Paulo (UNIFESP), Department of Obstetrics, São Paulo, SP, Brazil. E-mail: araujojred@terra.com.br

  IIMD. PHD, Federal University of São Paulo (UNIFESP), Department of Obstetrics, São Paulo, SP, Brazil. E-mail: araujojred@terra.com.br

   

   

  Congenital heart disease (CHD) is the most common congenital malformation [1] in fetuses. It affects eight per 1,000 live births and is more common antenatally [2-5]. In beginning, cardiac evaluation was confined to pregnancies at increased risk of CHD, such as those with a family history of CHD or where extracardiac malformations had been detected. However, up to 86% of CHD occurs in pregnancies where there are no known high risk features [6], emphasizing the need for an effective fetal cardiac screening program for all pregnancies [7,8]. For this reason, in the mid 80's started the idea of teaching the obstetrician to assess the heart in a simplified form during routine obstetric scanning [9,10].

  Four chamber view scanning became an integral part of the fetal anatomical survey in many countries by the end of the 1980s [9,10]. However, prenatal screening based on visualization of the four-chamber view has much lower sensitivity [6,11]. This is partly because the four-chamber view may appear normal in cases of many anomalies, such as transposition of the great vessels, tetralogy of Fallot, double outlet right ventricle, truncus arteriosus, pulmonary or aortic stenosis/atresia and coarctation of the aorta. Anomalies of the great vessels are associated with an abnormal four-chamber view in 30% of cases [12].

  When four-chamber and great vessels view are examined, the sensitivity of ultrasound screening for congenital heart defects increases from approximately 30% to 69–83% [6,11,13]. Therefore, we support the idea of evaluation both the four-chamber view and the outflow tracts (Figure 1). Then, we could improve the rate of prenatal detection of congenital heart disease.
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  In 2006, the International Society of Ultrasound in Obstetrics and Gynecology (ISUOG) published a guideline in which they described the "basic" and "extended basic" cardiac ultrasound examinations [14]. The intention was to standardize the assessment and to maximize the detection of heart anomalies during the second-trimester scan (Figure 1). However, we agree that a comprehensive fetal echocardiography should be performed when heart anomalies are suspected. One of the problems to follow this guideline is the difficulty of obtaining images of the outflow tracts.

  This happens because unlike the four-chamber view, the aorta and pulmonary artery do not lie in a single axis. In compliance to DeVore study [15], we state that it is necessary experienced hands to view the outflow tract. Accordingly, it is important additional training.

  The development of new technologies is gaining strength as they; theoretically, facilitate the evaluation of the fetal heart exam including the outflow tracts. Four-dimensional ultrasonography (4DUS) with spatio-temporal image correlation (STIC) technology allows the acquisition of a volume dataset from the fetal heart, and displays a cineloop of a complete single cardiac cycle in motion. Moreover, STIC offers the advantage of offline assessment of cardiac structures, connections, and functions [16-18] (Figure 2).
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  The STIC technology has several tools to analyze all cardiac structures: dynamic multiplanar mode, render mode, omni view, M mode, volume analysis, tomographic ultrasound imaging (TUI). These are new technologies that are still in development and in study.

  Despite the great efforts made so far, the STIC is still considered an additional method in echocardiography and, rarely, they are available in daily practice. There are many inherent difficulties in obtaining adequate cardiac images in a STIC [16], for example: the fetal position may vary during the exam; fetal movement during the acquisition of the volume; higher maternal body mass indices or oligohydramnios may make images more difficult and acquiring the images of the heart can be time consuming.

  However, we believe that the new methods will be very useful for tracking in the future. Technology tends to advance and sensitivity of this new method will continue improving. Thereby, the 3D/4D technology allows for a more comprehensive and practical assessment of CHD in the fetus.

  Antenatal screening can offer a number of benefits. The identification of CHD can facilitate early therapy and to prevent a cardiac decompensation. Other benefits include opportunities to counsel parents, to screen for co-existing abnormalities, to plan peripartum management and intrauterine intervention in some cases. In severe cases, some patients choose for termination of pregnancy. Ultimately, the increased detection rates of congenital heart disease reduce perinatal morbidity and mortality. We believe that adequate training associated with a proper use of new technologies may improve the rate of diagnose CHD.
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    ABSTRACT

    An app in the area of Aortic Diseases (ascending aortic aneurysm) was developed. This article offers a brief introduction about the information received and transmitted in the app and the process through which it was developed as well as its contents.

    Descriptors: Aneurysm. Heart/surgery.

  

   

   

  There are two kinds of medical information: the received and the transmitted information. A source of data (received information) is necessary to transmit any information. A long time ago, this source was provided to people by the papyrus. The evolution of "technology" gave place to the book. At the time, it was a radical change and readers had great difficulty adapting to this new situation (www.youtube.com Papiro e os Monges).

  In the medical field, the most important and widely accepted information came from the Index Medicus. The first volume was published in 1879. For a long time, received information was provided by the printed Index Medicus. But due to the convenient and speedy way news is spread on the internet, the online version of the Index surpassed the printed one. The last printed volume of the Index Medicus was published in December 2004 (volume 45). The online version of the printed Index Medicus is called PubMed.

  Exame magazine (03/25/2013) reported that, in 2012, 3.1 million tablets were sold in Brazil. This indicates a growth of 171% compared to sales in 2011. In the same period, the domestic tablets market grew 159%.

  As a result of these data, we decided to transmit the information to the medical field via the rapid and accessible way: the internet. The tool in this case was the app.

  Throughout the years, while working in the fascinating Cardiac Surgery specialty, we documented the interesting cases with photos. Diseases of the aorta have always been attractive to surgeons because of their surgical challenges. The present app describes the cases of Ascending Aorta operated on by ourselves.

  We chose the cases by etiology and created a proper classification. Then, we contacted an information technology enterprise (www.snowmanlabs.com). It is a group with many professionals: a designer, someone to develop the app only for smartphones; another for tablets, and yet another for adjusting photos and text. The director was responsible for contacting Apple and Google. It took approximately 12 months of hard work from the beginning to the acceptance by Apple. The time spent in reviewing the app for Apple took four months and the work had to be done according to the enterprise's strict rules. The app was accepted on August 27th, 2013. The name of the app is Aortic Surgery and it is available for iOS (iPhone, iPad, iTouch) and Android (smartphones and tablets) systems.

  The content has an introduction and eight great sessions following the etiologic causes of the aneurysms. In the introduction, we described the general aspects of the aneurysm (incidence, natural history, and operative techniques). It is a bilingual (English and Portuguese) app, It is possible to add favorites and alter the brightness of the display. Furthermore, it offers slide presentations, a manual on how to use it, and bibliographic references. The references are linked to PubMed.

  The sessions were as follows:

  1. Restricted to the ascending aorta. It has three sub-sessions: aortoplasty, aortic loculation, and ascending aorta.

  2. Bicuspid aortic valve and Marfan Syndrome (in association with a severe pectus excavatum)

  3. Aortic dissection: acute and chronic. The acute aortic dissection being with a cardiac tamponade.

  4. Involvement of the proximal hemi-arch and aortic arch (quadrifurcated graft and stepwise anastomosis)

  5. After late cardiac surgery: (1) aortic valve replacement (biological and mechanical prostheses); (2) acute type A dissection; (3) Bentall procedure; (4) correction of congenital cardiopathy (type II aortopulmonary window operated on 32 years ago); and (5) myocardial revascularization (functioning left internal thoracic artery to the left anterior descending artery)

  6. Reimplantation technique (moderate aortic valve insufficiency)

  7. Association with coarctation of the aorta (in adults) with extra-anatomic bypass (one case with type A dissection and severe aortic valvopathy and another with a bicuspid aortic valve stenosis in an old lady)

  8. Sternal erosion (luetic)

  A research was performed and there was no similar app in the national or international market. The content is exclusive (cases operated on by ourselves). It has approximately 145 illustrations. Each case is briefly described with pertinent bibliography and has a link to PubMed. In other words, it is like an "online" atlas of surgical treatment of ascending aortic aneurysm. Certainly, it is an important tool for students, residents, cardiologists, interventionists, surgeons, and other health professionals.
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    ABSTRACT

    INTRODUCTION: The descending branch of the lateral femoral circumflex artery is an option for coronary artery bypass grafting.

    OBJECTIVE: To evaluate the early patency and adaptation of lumen diameter using multidetector computed angiotomography.

    METHODS: Thirty-two patients were selected to undergo coronary artery bypass grafting using the descending branch of the lateral circumflex artery, the internal thoracic artery, and other grafts. Evaluations were carried out through high resolution computed tomography performed on the 7th and 90th postoperative day. Diameters of the descending branch of the lateral circumflex artery and the left internal thoracic artery were measured 3 cm before the distal anastomosis, in the middle portion, and 3 cm after the proximal anastomosis. Diameters were compared using paired t-test (P<0.05).

    RESULTS: Descending branch of the lateral femoral circumflex artery wDescending branch of the lateral femoral circumflex artery was used in 26 patients, as its use was not viable in six patients (18%). It was used as composite graft in all cases. The anterior descending branch was revascularized by the left internal thoracic artery in all cases. Patency rates of the descending branch of the lateral femoral circumflex artery were 96% and 92%, respectively. No occlusions were observed in the left internal thoracic artery (LITA) and no ischemic events were observed in the descending branch of the lateral circumflex. Descending branch of the lateral femoral circumflex artery increased the lumen diameter in the middle (P=0.001) and distal portions (P=0.006); the left internal thoracic artery (LITA) increased in the middle portion (P=0.001).

    CONCLUSION: Similar to the left internal thoracic artery, the descending branch of the lateral femoral circumflex artery showed high patency rate and positive luminal adaptation. This early evaluation confirms the descending branch of the lateral femoral circumflex artery as a potential alternative for grafting. Due to anatomical variations, preoperative femoral angiographic evaluation appears to be mandatory.

    Descriptors: Tomography. Myocardial revascularization. Coronary disease.

  

   

   

  INTRODUCTION

  It is well known that arterial grafts provide better patency rates for coronary artery bypass grafting (CABG) than saphenous veins (SV), in both the short and long-term [1-5]. Therefore, alternative arterial grafts have been continuously researched. The most commonly used arterial grafts are the left and right internal thoracic [1,2,5-8] and radial arteries [9,10]. The inferior epigastric and gastroepiploic arteries are less frequently used [1,5,7,10]. Other arterial conduits, such as the splenic, subscapular, inferior mesenteric, ulnar, and intercostal arteries have rarely been used [5].

  In plastic and reconstructive surgeries, the lateral femoral circumflex artery is often used to supply composite skin and muscle tissues, such as an anterolateral thigh flap [11,12]. The descending branch of the lateral femoral circumflex artery (DLFCA) has attractive characteristics that qualify it as an option for arterial grafting in surgical myocardial revascularization.

  The first case in which the DLFCA was used as a graft in CABG was performed in Japan and was reported by Tatsumi et al. [13], in 1996, when the DLFCA was used as a free graft from the aorta to the right coronary artery. Two years later, Schamún et al. [14] reported promising results using the DLFCA as a coronary graft in 35 patients, with most cases employing early evaluation via angiographic studies after surgery. In these series, the left anterior descending coronary artery was revascularized by the left internal thoracic artery (LITA) in all patients, and the DLFCA was used as a composite graft with the LITA (end-to-side with a Y shape) in most cases. In a few patients, the DLFCA was used as an extension of the right internal thoracic artery (end-to-end anastomosis to revascularize the distal portion of the right coronary artery) or as a free aorta-coronary graft. In 2003, Fabbrocini et al. [15] published the most relevant study on this topic, reporting excellent clinical results and patency rates using the DLFCA as a composite graft with the LITA, in 147 patients, in the short and mid-term.

  We evaluated the early outcomes, technical results, patency rates and lumen diameter adaptation of the DLFCA when used as a composite graft with the LITA or SV, by multidetector computed angiotomography.

   

  METHODS

  Patient Selection

  During a period of one year and eight months, a single surgical team selected 32 patients as candidates for CABG using the DLFCA as a composite graft. All patients had stable three-vessel coronary artery disease with normal or nearly normal left ventricular function. Inclusion criteria were absence of peripheral arteriopathy and critical stenosis or oclusion of coronary branches. In patients with indication for doble mammary, DLFCA was used as a complementation. All patients with suspected or established lower limb arterial disease, renal insufficiency (defined by a creatinine serum level >2 mg/dL or the patient being on dialysis), and previous cardiac operation were not included. The institutional committee on human research approved the study and all patients gave informed consent regarding the study protocol.

  Study Protocol

  After median sternotomy, the LITA and SV were simultaneously dissected, and the DLFCA was dissected soon thereafter. All coronary arteries were revascularized on cardiopulmonary bypass with normothermic perfusion and warm myocardial protection. Composite conduits of the DLFCA with the LITA were prepared (end-to-side, in a Y shape) before initiating extracorporeal circulation and were covered with gauze in physiologic saline solution and papaverine. After initiating extracorporeal circulation, the left anterior descending coronary artery was revascularized by the LITA, and the scheduled revascularizations with SV were accomplished. Other arterial grafts were used infrequently: radial artery in one and right internal thoracic artery in 4 cases. Composite grafts of the DLFCA with SV were constructed at the end of the operation while the patients were on cardiopulmonary bypass. The proximal anastomosis of the DLFCA with SV was performed near the origin of the vein in the aorta. On-pump, all composite DLFCA grafts were anastomosed onto a previously selected coronary artery with an acceptable lumen diameter and atherosclerotic obstruction of 70% or more. All anastomoses were performed using a continuous 8-0 polypropylene suture.

  The DLFCA was approached through an incision 15 to 20 cm in length on the anterolateral face of the thigh in its proximal and middle third along the lateral margin of the rectus femoris muscle (Figure 1A). The incision corresponded to an imaginary straight line between the anterosuperior iliac spine and the lateral border of the patella. The fascia lata of the quadriceps was incised longitudinally. Generally, the DLFCA arises from the lateral femoral circumflex artery soon after its origin from the deep femoral artery, infrequently arising separately. The DLFCA courses downward through the intermuscular space between the rectus femoris and the vastus lateralis muscles (Figure 1B) near the femur, ending in the vastus muscle near the knee joint. Harvesting was performed carefully with minimal handling using very low-voltage electrocautery.

  
    

    [image: Fig. 1 – Approach of the DLFCA.]

  

  The dissection was started from the beginning of the DLFCA toward the end in a non-skeletonized fashion (Figure 2A). The two large veins that usually accompany the artery were left undisturbed, the femoral nerve branches were not involved, and all collateral branches were ligated for complete dissection. The distal portion of the DLFCA harvesting was cut, and a solution with papaverine was injected through it. The proximal portion was then cut, the harvesting was removed, and composite conduits of the DLFCA with the LITA or SV were prepared (Figure 2B).
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  However, prior to construction, to prevent vasospasm, the dissected DLFCA was subjected to alternating submersions in two 0.9% saline solutions at 36ºC: one with papaverine (1:20 dilution); another with nitroglycerin (10 mg) and diltiazem (50 mg) diluted in a physiologic solution (500 ml). Additionally, to avoid arterial vasospasm, the patients were continuously supplied with intravenous nitroglycerin throughout the operative period, and oral diltiazem was administered soon after endotracheal extubation and maintained for three months.

  Computed Angiotomographies

  Computed tomography images were acquired with a multidetector system (Aquilion® 64, Toshiba Medical Systems, Japan) using previously described parameters [16] approximately 1 week after CABG, and were repeteaded 3 months later. Briefly, all patients with contraindication to contrast computed tomography were excluded and scanning was planned based on scout images to cover the entire extension of the chest from the LITA to the bottom of the heart. Unless contraindicated, patients with a heart rate above 60 bpm received intravenous metoprolol at a dose of up to 15 mg to reach between 50 and 60 bpm. Patients with a contraindication to beta-blockers were given diltiazem intravenously (0.25 mg/kg; if necessary, a second dose was given to reach the expected heart rate). Sublingual nitrates were administered just before scanning in all patients in whom it was not contraindicated (systolic blood pressure <110 mmHg, intake of phosphodiesterase inhibitors, known intolerance) in order to prevent vasospasm and increase vessel size.

  Scan parameters were adjusted by body mass index and a prospective acquisition electrocardiogram gating (55% to 85% of the RR), with heart rate-adjusted gantry rotation of 350-500 msec, pitch and tube currents of 240-450 mA, 120-kV tube voltage, 0,5 mm slice thickness to ensure a 12-15 mSv radiation dose. The patients were then injected with 120 ml of nonionic iodinated contrast (Iopamiron® 370, Bayer Schering Pharma AG, Berlin, Germany) at a rate of 5 ml/s through the antecubital vein, followed by 30 ml of saline solution. The arrival of the contrast was monitored through the acquisition of axial images at the level of the descending aorta 10 s after infusion of contrast (SureStart, Toshiba Medical Systems, Japan). Acquisition of the contrasted set began automatically when the threshold of 180 Hounsfield units was achieved in the region of interest (descending aorta). For image reconstruction a retrospective analysis of the electrocardiographic tracing was employed, searching for the best image during the middle diastole, generally approximately 700 ms before the next R wave or 75% of the RR. From this set, the entire block was reprocessed with a thickness of 0.3 mm and analyzed in a workstation (Vitrea®, Vital Images, USA).

  The angiotomographies purposes were to verify patency rates, to identify technical problems (kinks and anastomotic stenoses), and to measure the lumen diameters of the DLFCA and LITA grafts at three points: 3 cm after the proximal anastomosis, in the middle of the graft, and 3 cm before the distal anastomosis. All native vessels and grafts were evaluated with transverse, coronal, sagittal, oblique and reformatted curved planes to visually identify proximal and distal anastomosis. Anastomotic stenoses were considered if the size of the proximal vessel was greater than the anastomotic site, with a 50% cutoff considered significant. Special attention was paid to bypass grafts as they were the most important data in the study. All measurements were manually traced three times at the designated portions of the vessel by a blinded reader to the design of the study (>7 year coronary experience in computed tomography). The mean value of the automatic software results were used as the reference value for comparison.

  Statistical Analysis

  Quantitative data were expressed as mean±SD, and discontinuous values were presented as percentages. Quantitative values were compared using a two-sided paired Student's t test or Wilcoxon signed rank test for non-Gaussian distributions. All data analyses were performed using the Statistical Package for the Social Sciences (version 17.0, SPSS Inc., Chicago, IL, USA). Differences at P<0.05 were considered to be statistically significant.

   

  RESULTS

  After dissecting the DLFCA in the operating room, out of the 32 selected patients, the artery was considered appropriate for use in 26 (81%); 22 of whom were male (85%), aged 62±7 years (range, 44 to 73 years-old). All patients had stable triple-vessel coronary artery disease. Hypertension was present in 92% of the patients and diabetes mellitus in 26%. In six (19%) patients, four of them being male, aged 69±6 years (range, 60 to 75 years), the DLFCA was considered inappropriate for use as a graft because of the following: it was not found in one case; one had severe atherosclerosis; two were very short; and two were short and thin. The mean length of the grafts obtained after dissection was 9.9±4.0 cm (range, 4 to 19 cm) in the 26 patients with an appropriate DLFCA. Among the six cases with inappropriate grafts, except for the cases with a missing DLFCA and severe atherosclerosis, the mean length of the grafts obtained was 5.2±2.0 cm (range, 4 to 8 cm). Thus, the standardized surgical protocols were applied in 26 of the 32 selected patients. The mean cardiopulmonary bypass time was 85 ± 27 minutes (range, 50 to 150 minutes), and the aortic cross clamp time was 58±21 minutes (range, 34 to 110 minutes).

  All of the intraoperative and immediate postoperative periods were uncomplicated. On average, 3.7±0.8 (range, 3 to 5) coronary arteries were grafted for each patient. The composite DLFCA grafts were constructed with the LITA (Y shape) in 15 cases and with SV in 11 cases. The coronary arteries revascularized by the DLFCA grafts were as follows: diagonal branch of the left anterior descending artery in 13 patients, obtuse marginal branch of the circumflex artery in eight, intermediate left main coronary artery in three, right coronary artery in one, and posterolateral branch of the right coronary artery in one patient.

  No clinical complications related to the LITA or DLFCA grafts were observed during the hospital stay, after surgery, or during the 3-month follow-up period after discharge. No ischemic event, re-exploration for bleeding, sternal infection, or mediastinitis was observed in any patient.

  The first computed angiotomography was performed in-hospital in all patients, 7±1 days (range, 5 to 11 days) after the operation, and it was repeated 90±5 days (range, 83 to 103 days) after surgery. Despite previously signing the consent form, one patient refused to undergo the tomographies after surgery. In another patient, the images of the first tomography were poor and the exam was not repeated on the 90th day after surgery. One angiotomography performed 3 months after surgery was of sufficiently good quality to measure the lumen of the DLFCA graft, but not of the LITA.

  As a result, the inner diameters of the DLFCA graft were measured in 24 cases, and those of the LITA graft were determined in 23 patients. The patency rates of the DLFCA grafts were 23/24 patients (96%) on the 7th day and 22/24 patients (92%) on the 90th day after surgery. The patency rates of the LITA grafts were 100% in both evaluations. Signs of vasospasm and technical complications, such as kinks in the grafts or anastomotic stenosis, were not observed in any case. The results regarding the inner diameters of the grafts are presented in Table 1. Comparison of the lumen values between the 7th and 90th day after surgery showed positive adaption both of the DLFCA and LITA grafts. The lumen of the DLFCA grafts increased significantly in the middle and distal portions, and the lumen of the LITA grafts increased significantly in the middle portion (Table 1).
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  DISCUSSION

  Although the DLFCA is a recognized alternative arterial graft for CABG, especially as a composite conduct, little information is available regarding the outcomes, patency, vasospasm and the occurrence of technical complications, such as kinks or anastomotic stenosis. This study sought to evaluate these data in the short-term.

  Some authors recommend femoral arteriography before every CABG [13,17] in which the DLFCA is a planned graft because this vessel can present anatomical variations, such as short length, narrow lumen diameter or anomalous origins, that make it difficult to dissect and use [18]. Another reason to perform preoperative femoral arteriography is to verify the presence of atherosclerosis. Despite this, Schamún et al. [14], in 1998, did not perform femoral angiographies before CABG in the 35 patients addressed in their report, but only carried out careful clinical preoperative evaluations to rule out lower limb arterial disease. Similarly, in the series of Fabbrocini et al. [15] (147 patients undergoing CABG using DLFCA grafts) the authors performed preoperative continuous-wave Doppler to investigate arteriosclerosis in the iliac and femoral arteries. When significant arterial disease was discovered, femoral arteriography was performed to assess the DLFCA. Our study design included only a careful clinical preoperative evaluation, and patients with suspected or proven lower limb arterial disease were excluded.

  However, our results showed that in six of the 32 selected patients the DLFCA was inappropriate for use as a graft since one presented severe atherosclerosis, one was not found, and four had very short length and/or narrow lumen diameter. These six cases were excluded of the study in the operating room. We deemed a 19% exclusion rate to be too high. In fact, we changed our initial opinion and concluded that some preoperative femoral arteriographic evaluation is mandatory. Preoperative continuous-wave Doppler, as performed by Fabbrocini et al. [15], can be used to investigate arteriosclerosis, but not anatomical variations of the DLFCA, which are the most common problem. Femoral angiotomography is a non-invasive type of arteriographic evaluation that can identify anatomical variations and atherosclerosis, thus avoiding dissection of the DLFCA in some patients and the aesthetic consequences of a thigh incision.

  No clinical complications related to the LITA or DLFCA grafts were observed during the hospital stay, after surgery, or during the 3-month follow-up period after discharge, and vasospasm was not noted. No ischemic event, re-exploration for bleeding, sternal infection, or mediastinitis was observed in any patient. No significant complications in lower limbs occurred after dissection of the DLFCA in any of the patients. The surgical wound healed rapidly with no infection or compartment syndrome. Transient dysesthesia of the thigh was observed in only one patient. All patients were discharged. These results indicated very satisfactory early outcomes after surgery.

  The in-hospital angiotomographic evaluation of the patients (on the 7th day after surgery) did not show vasospasms, kinks or technical complications in the anastomoses, and showed very good patency rate both of the LITA and the DLFCA grafts (100% and 96%, respectively). The only patient with an early occlusion of the DLFCA graft had no clinical complications. Furthermore, the angiotomographic evaluation performed on the 90th day of follow-up did not show any mechanical problems and revealed good patency rates (100% for the LITA graft and 92% for the DLFCA graft). Vasospasms, kinks and anastomotic stenoses were not observed on the 90th day after surgery either. Although these were early results, they were encouraging with respect to using the DLFCA as a graft in CABG.

  To our knowledge, this was the first study that evaluated early adaptation of lumen diameters of the DLFCA and compared it with the LITA when used as grafts in CABG. As expected, on the 90th day following surgery, the LITA showed a significant increase in the middle portion of the lumen. The DLFCA grafts also presented positive adaptation, which was statistically significant in the middle and distal portions. These were also positive, encouraging results. We should not assert that we evaluated remodeling of the grafts because this is a broader concept involving histological and structural changes. However, we assessed variation of inner diameters, which is an important part of the remodeling.

  Harvesting the DLFCA is usually quick and safe. Similar to all surgical techniques it depends on previous training. Dissection of the DLFCA should be performed by two surgeons because the quadriceps muscle is bulky and its exposure can be difficult. In our experience, initial dissections on cadavers require 30 to 40 minutes. During the surgery, harvesting is usually carried out quickly, in approximately 15 minutes. The fascia lata of the quadriceps should be closed after dissection to prevent herniation of the rectus femoris and vastus lateralis muscles. As observed in our results, a sensory deficit due to manipulation of the quadriceps nerve branches is very uncommon and usually transient [14,15]. To our knowledge, there are no reports of serious functional deficits of lower limbs or compartment syndrome arising from dissection of the DLFCA. The wound usually heals rapidly, and local infection is very uncommon. The aesthetic result is usually good because the lateral face of the thigh has no folds, and the healing line is thin and without retractions.

  Computed angiotomography in the evaluation of bypass grafts still has limitations such as high attenuation artifacts attributable to beam-hardening and partial volume-averaging effects. Surgical clips and respiratory artifacts are other sources of errors. However, the new generation of scanners is getting faster and more efficient, thereby avoiding many of these drawbacks. Reports have shown the strength of the method in the evaluation of grafts after CAGB [19-24]. Obviously, conventional angiography remains the gold standard method to assess graft patency and stenoses, but serious complications such as stroke, aortic dissection, coronary dissection, and other vascular complications can occur. Nowadays, the authors are convinced that computed angiotomography is the most appropriate method to assess graft patency after CABG in study protocol involving patients [24].

  The present study has evident limitations. The study is underpowered due to the small sample size and the short-term follow-up evaluation of graft patency. In fact, the authors did not intend to describe a new possibility of arterial graft, since the surgical technique and the patency rates have been previously evaluated [14,15]. The intention of the authors was to emphasize this viable alternative of using arterial graft in CABG and to evaluate the adaptation of lumen diameter. After the relevant publication of Fabbrocini et al. [15], in 2003, additional studies evaluating DLFCA grafts were no longer performed.

  In conclusion, the original design of our study did not include preoperative femoral arteriography. However, in the operating room, we observed a high rate of patients (19%) in whom the graft was considered inappropriate for use due to anatomical variations, such as short length, narrow lumen diameters, and silent atherosclerosis. These results led us to change our initial opinion, and we concluded that a preoperative femoral arteriographic or ultrassonographic evaluation was mandatory for all scheduled patients, as previously recommended by some authors [13,17]. Dissection of the DLFCA graft was usually simple, quick, free from local complications, and had good aesthetic results. We used the DLFCA in composite grafts with the LITA or SV, and we observed very promising early results with regard to outcomes, technical results, patency rates and lumen diameter adaptation of this graft. The DLFCA should be considered as representative of a good alternative arterial graft in CABG.
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    ABSTRACT

    INTRODUCTION: Reoperations of the mitral valve have a higher rate of complications when compared with the first surgery. With the field of video-assisted techniques for the first surgery of mitral valve became routine, reoperation cases began to arouse interest for this less invasive procedures.

OBJECTIVE: To assess the results and the technical difficulties in 10 patients undergoing minimally invasive redo mitral valve surgery.

    METHOD: Cardiopulmonary bypass was installed through a cannula placed in the femoral vessels and right internal juguﾭlar vein, conducted in 28 degrees of temperature in ventricuﾭlar fibrillation. A right lateral thoracotomy with 5 to 6 cm in the third or fourth intercostal space was done, pericardium was displaced only at the point of atriotomy. The aorta was not clamped.

    RESULTS: Ten patients with mean age of 56.9 ± 10.5 years, four were in atrial fibrilation rhythm and six in sinusal. Average time between first operation and reoperations was 11 ± 3.43 years. ular fibrillation and cardiopulmonary bypass was respectively 70.9 ± 17.66 min and 109.4 ± 25.37 min. The average length of stay was 7.6 ± 1.5 days. There were no deaths in this series.

CONCLUSION: Mitral valve reoperation can be performed through less invasive techniques with good immediate results, low morbidity and mortality. However, this type of surgery requires a longer duration of cardiopulmonary bypass, especially in cases where the patient already has prosthesis. The presence nically more challenging.

Descriptors: Minimally invasive surgical procedures, methods. Mitral valve, surgery. Surgical procedures minimally invasive. Viﾭdeo-Assisted Surgery. Cardiac surgical procedures.

  

   

   

INTRODUCTION

  The use of sternotomy for mitral valve surgeries has led to an increase in long-term survival and acceptable rates of morbidity and mortality, which is why it is the treatment of choice in cases of severe mitral valve disease. Alternatives to sternotomy have been put forward in order to reduce morbidity and mortality, provide faster recovery, and offer better aesthetic results. These alternatives include: partial sternotomy, mini right anterolateral thoracotomy performed under direct vision or video-assisted as well as robotic mitral valve surgery. These procedures can be performed either using longer common instruments coupled with small retractors or with the help of complex, expensive instruments. Myocardial protection can be achieved through the use of endovascular clamp, aortic clamping with the placement of the clamp via parallel access, or through surgeries performed without aortic clamping and with the patient under hypothermia with ventricular fibrillation.

  Cardiopulmonary bypass cannot be avoided in intracardiac procedures. However, total trauma caused by surgery can be minimized by a smaller incision. Using an alternative access to the sternotomy results in the preservation of chest wall integrity, which in turn leads to improved lung function, less pain, shorter hospital stay, and faster return to normal routine.

  In an attempt to simplify this kind of procedure, avoiding aortic clamping and the consequent ischemia, some authors have published studies [1-3] showing the possibility of performing this procedure associated with hypothermia and ventricular fibrillation, and without aortic occlusion. A hypothermic, decompressed heart, with a constant flow of oxygenated blood, is the key to myocardial protection; in other words, the heart is never ischemic and is always empty.

  Objective

The goal of this study is to describe the immediate results of tem patients who underwent video-assisted minimally invasive mitral valve reoperation, under hypothermic ventricular fibrillation and without aortic clamping.

 

  METHODS

  Tem patients who had had previous mitral valve surgery were submitted to reoperation. As previously described [3], conventional induction of anesthesia was used. Conventional orotracheal cannula was used for mechanical ventilation hence one-lung ventilation was not needed. Patients were placed in dorsal decubitus with right side elevation at 15 degrees. Cardiopulmonary bypass was established with dissection of the left femoral artery and vein, followed by the insertion of arterial cannula designed for peripheral access into the femoral artery and the positioning of long venous cannula in the right atrium close to the superior vena cava, which was inserted via the femoral vein. Another venous cannula was inserted in the right internal jugular vein via puncture.

  Thorocotomy was performed in the right fourth intercostal space, beginning right below the nipple and extending 4 to 6 cm laterally. The 6.5 mm 30º optics was inserted into the right pleura through the same space as the main incision, via access located 2 to 3 cm posterolateral to the main access. Cardiopulmonary bypass had begun and lungs had stopped when the intercostal space was opened and optics was inserted.

  Pericardium was opened at the level of the left atrium and adhesions in that area were removed. A pair of temporary pacing wires was placed in the right ventricle and connected to a fibrillator. Patients were cooled down to 28ºC and a catheter with CO2 at 4 L/min was placed in the cavity. A small incision, less than 1 cm long, was made approximately 3 cm above the main incision in order to place the left atrial retractor.  The opening of the left atrium was performed in the same way as in conventional surgeries. Prolene 4-0 sutures were applied to the edges of the left atrium to facilitate exposure. A customized retractor, which was designed specifically for this kind of surgery, was inserted into the left atrium (Figure 1).

  
    

    [image: Fig. 1 - Retractor developed]

  

The most technically challenging part of the procedure is the removal of previously implanted prosthesis. The removal is done in a similar way to conventional surgeries; however, the distance between the valve and the edge of the incision as well as the equipment used, which is usually quite delicate for this part of the surgery, make it difficult to remove the prosthesis.

  The remaining steps of the surgery were performed routinely, with the passage of stitches through the valve ring done in a similar way to conventional surgeries. Both visibility of the ring and lowering of the prosthesis to its position were very good (Figure 2).

  
    

    [image: Fig. 2 – This technique provides good visibility]

  

  A long appropriate instrument is required for placing the knots to affix the prosthesis. Once the prosthetic valve was placed (Figure 3), a left ventricle aspirator was inserted via the left atrium and through the prosthesis and atriorrhaphy was done as usual. Defibrillation was performed externally.

  
    

    [image: Fig. 3 - Fixing the prosthetic valve]

  

After the cannulas were removed, heparin was completely reversed and the right pleural cavity was drained. The intercostal space used for access was closed with 2-0 ethibond suture and the skin was closed with intradermal suture.

• This study was approved by the Ethics Committee, protocol 0003761/10 on October 17th, 2010.

 

RESULTS

  A total of ten patients, four males and six females, were evaluated. Patient ages ranged from 46 to 76 years-old, the mean being 56.9±10.5 years. Two patients (20%) were diabetic, six (60%) had hypertension, and four (40%) had history of smoking. Four patients (40%) were in functional class II, five (50%) were in functional class III, and one (10%) was in functional class IV. Electrocardiogram at rest showed sinus rhythm in six patients (60%) and atrial fibrillation in four patients (40%). Four patients (40%) had normal ejection fraction, five patients (50%) had moderate left ventricular dysfunction, and one patient (10%) had severe ventricular dysfunction. Five patients (50%) had undergone previous mitral valve repair; the other five (50%), mitral valve replacement with biological prosthesis. The diagnosis which led to a new surgical procedure was: stenosis in two patients (20%), insufficiency in three patients (30%), and double dysfunction in five patients (50%). Mean length of time between the first and second surgeries was 11±3.43 years, ranging from 7 to 17 years. EuroSCORE ranged from 7 to 12, with a mean of 8.3±1.82.

Mechanical prostheses were implanted in eight patients (80%) and biological prostheses were implanted in the other two patients (20%). Size of the prosthesis ranged from 25 to 29 mm, with seven patients (70%) receiving a 27 mm prosthesis.

  Mean time of ventricular fibrillation was 70.9±17.66 minutes, ranging from 45 to 100 minutes. Cardiopulmonary bypass time ranged from 66 to 150 minutes, with a mean of 109.4±25.37 minutes. After surgery, patients were taken to the ICU, where mean time of mechanical ventilation was 6.4±3.2 hours, ranging from zero to 12 hours. Length of stay in the ICU ranged from 2 to 3 nights, the mean being 2.5± 0.52 nights. Six patients (60%) had low output syndrome after removal of cardiopulmonary bypass, requiring inotropic support. None of the patients in this series needed the reoperation due to bleeding nor did they have stroke, acute myocardial infarction, or acute renal failure. One patient (10%) developed pneumonia in the postoperative period. There were no deaths in this study.

At hospital discharge, five patients (50%) had sinus rhythm and five patients (50%) had atrial fibrillation. Mean length of hospital stay was 7.6±1.5 days, ranging from 5 to 10 days.

 

  DISCUSSION

  Since the mid-1990s, the medical community has shown growing interest in mini-incisions for valve replacement [4-8]. The right anterolateral thoracotomy seems to be an interesting access for mitral valve surgeries as it allows for direct vision of the line where left atriotomy is usually performed, good exposure of the valve, and minimum initial discomfort for the surgeon. In addition, aesthetic result of this incision is superior to others, since, in women, the breast hides the incision [9].

  In the last decade, the use of video in cardiac surgeries has become commonplace. Some studies [10-15] have demonstrated that, in video-assisted surgeries, incisions can be smaller, visualization of the surgical field is improved, and long-term results are the same as those of conventional mitral valve surgery. Furthermore, there is substantial reduction in trauma, mechanical ventilation as well as hospital stay, so the patient can return to routine activities faster than in conventional surgeries, where the patient cannot drive for 45 days as opposed to 10 to 15 days in minimally invasive surgeries.

  Dogan et al. [11] published an article comparing conventional and minimally invasive surgeries. Forty patients were randomly assigned to two groups, Group I being comprised of patients undergoing minimally invasive surgery and Group II of patients undergoing conventional surgery. Cardiopulmonary bypass and aortic clamping times were slightly longer in Group I; however, there were no statistically significant differences.

  In Group I, none of the patients needed to be converted to conventional surgery and length of both mechanical ventilation and hospital stay was shorter, but again there were no statistically significant differences. There was also no difference between the two groups in terms of drainage by chest drains and pulmonary function. There were no major complications or deaths reported in this series; however, the authors stated that the biggest challenge in Group I was myocardial protection, as they faced a series of problems with endovascular aortic clamping in addition to difficulties using conventional occlusion forceps. The authors concluded that despite the lack of statistically significant data in favor of minimally invasive surgeries, they proved to be just as effective as conventional surgeries, which justifies performing the less invasive procedure.

  In a similar article, Holzhey et al. [16] published a study comparing conventional and minimally invasive surgeries in patients over 70 years-old. Like other studies [17-19], the authors stated that duration of cardiopulmonary bypass, aortic clamping as well as the surgery itself was longer. There were no differences in terms of major complications and mortality in 5 to 8 years of follow-up. In the immediate postoperative period, the conventional surgery group showed greater incidence of arrhythmia and pacemaker implant; once again, the difference was not statistically significant. The conclusions reached were the same as the ones from other authors: minimally invasive surgeries are at the very least equal to conventional surgeries and the biggest challenge lies in myocardial protection methods.

  Ventricular fibrillation associated with hypothermia has been used as myocardial protection in coronary surgeries for many years, based on the fact that a decompressed heart in ventricular fibrillation associated with hypothermia at 28ºC consumes roughly the same amount of energy as a heart in cardiac arrest induced by cardioplegia [3].

  On the other hand, in valve surgeries, this kind of heart protection technique has always caused certain concern related to the incidence of stroke, since the cavities are open and the aorta is not clamped.

  In a 2008 article, Umakanthan et al. [20] demonstrated how safe ventricular fibrillation associated with hypothermia and without aortic clamping is during minimally invasive mitral valve surgeries. The authors assessed 195 patients who had undergone minimally invasive mitral valve surgery with this kind of myocardial protection. The results showed incidence of mortality in 30 days at 3%, low output syndrome at 4%, and stroke at 3%, which are equivalent to the results reported by other authors who used myocardial protection with aortic clamping [10,11,16]. The authors attributed the low incidence of stroke to: arterial pressure being kept above 30 mmHg during cardiopulmonary bypass, insertion of cannula for continuous aspiration into the left ventricle, and continuous CO2 instillation in the cavity throughout the procedure. The authors concluded this type of cardiac management is safe, easily reproduced, and it makes minimally invasive surgery simple.

After this study, minimally invasive mitral valve surgery, which had been limited to patients who had had no previous surgical intervention, started to be performed in patients undergoing reoperations as well.

  In patients who have undergone previous surgeries, the heart tends to have a large amount of adhesions, which are difficult to remove through minimally invasive methods, making the aortic clamping almost impossible to achieve. That, as well as inconsistencies in the occlusion of the aorta via endovascular techniques severely limits the indication of less invasive procedures to patients undergoing reoperations. Aortic clamping is unnecessary when the patient is under ventricular fibrillation; therefore, it is possible to remove only the adhesions on top of the left atrium where the incision is made.

In 2010, Ricci et al. [21] presented a study in which 241 patients who had undergone previous mitral valve or other cardiac surgeries were evaluated. The authors started by describing the risks of performing a resternotomy due to adhesions, which could lead to serious injuries, especially to the right ventricle and innominate vein. In the results, the authors mentioned the need to convert the surgery to sternotomy in two patients, one due to aortic dissection; the other, left ventricular perforation. Average length of stay in intensive care was 24 hours, average time of mechanical ventilation was 12 hours, and average blood drainage in 24 hours was 450 ml. Ventricular fibrillation was used in six of the patients who underwent surgery; in the remaining patients, endovascular clamping was used. Furthermore, the authors reported a stroke rate of 5.8%, none in the fibrillation group, and overall mortality of 4.9%. They concluded that the minimally invasive mitral valve reoperation is safe and its benefits are: very low incidence of surgical wound infection, short length of intensive care unit and hospital stay, good aesthetic results, and faster return to routine activities.

  A report was published in 2008 by Fortunato et al.[22], describing the case of a patient who underwent endoscopic mitral valve surgery reoperation. The authors performed a comissurotomy in a valve that had been repaired 12 years earlier. They reached the conclusion that the procedure was feasible and effective.

  In the present study, 10 patients who underwent minimally invasive mitral valve reoperation were evaluated. All patients underwent the whole procedure without aortic clamping, under hypothermia and ventricular fibrillation, and with continuous CO2 instillation. The average EuroSCORE of the group was above 8, indicating a group of high risk patients. Yet, there were neither deaths nor strokes observed in this series. The biggest challenge faced in this study was the removal of the mitral prosthesis that had been implanted in the first surgery, which led to patients in this condition being under ventricular fibrillation for a longer period of time. Six patients developed low output syndrome after removal of cardiopulmonary bypass. Consequently, in the last cases, it took longer to start the reheating in order to avoid exposing a heart under fibrillation to higher temperatures. The effect of doing that was somewhat positive making it easier to remove the CPB. Presence of mild aortic insufficiency hinders the surgical procedure; therefore, in cases where there is slight to mild insufficiency, the procedure should not be performed.

   

CONCLUSION

  Minimally invasive mitral valve reoperations under hypothermia associated with ventricular ibrillation without aortic clamping can be safely performed, with good immediate results, low incidence of complications, and no need for ample dissections of the heart. However, longer length of time on cardiopulmonary bypass is required, especially in patients who have previously implanted prosthesis. This type of procedure should not be performed in this manner if there is significant aortic insufficiency.

   

REFERENCES

  1. Akins CW. Noncardioplegic myocardial preservation for coronary revascularization. J Thorac Cardiovasc Surg. 1984;88(2):174-81.

  2. Greene PS, Cameron DE, Griffiths EM, DiNatale JM, Gardner TJ. Does hypothermic fibrillatory arrest improve myocardial protection during emergency revascularization? Ann Thorac Surg. 1989;48(1):38-42.

  3. Milani RM. Análise dos resultados imediatos da operação para revascularização do miocárdio sem pinçamento total da aorta [Dissertação de Mestrado]. Curitiba: Universidade Federal do Paraná; 2000.

  4. Cosgrove DM 3rd, Sabik JF. Minimally invasive approach for aortic valve operations. Ann Thorac Surg. 1996;62(2):596-7.

  5. Cosgrove DM 3rd, Sabik JF, Navia JL. Minimally invasive valve operations. Ann Thorac Surg. 1998;65(6):1535-8.

  6. Koenertz W, Waldenberger F, Schmutzler M, Rilter J, Liu J. Minimal access valve surgery through superior partial sternotomy: a preliminary study. J Heart Valve Dis. 1996;5(6):638-40.

  7. Navia JL, Cosgrove DM 3rd. Minimally invasive mitral operations. Ann Thorac Surg. 1996;62(5):1542-4.

  8. Navia JL, Cosgrove DM. Minimally invasive mitral valve operations. Ann Thorac Surg. 1996;62(5):1542-4.

  9. Mishra YK, Malhotra R, Mehta Y, Sharma KK, Kasliwal RR, Trehan N. Minimally invasive mitral valve surgery through right anterolateral minithoracotomy. Ann Thorac Surg. 1999;68(4):1520-4.

   10. Grossi EA, Galloway AC, LaPietra A, Ribakove GH, Ursomanno P, Delianides J, et al. Minimally mitral valve surgery: 6-year experience with 714 patients. Ann Thorac Surg. 2002;74(3):660-3.

  11. Dogan S, Aybek T, Risteski PS, Detho F, Rapp A, Wimmer-Greinecker G, et al. Minimally invasive port access versus conventional mitral valve surgery: prospective randomized study. Ann Thorac Surg. 2005;79(2):492-8.

   12. Rodriguez E, Nifong LW, Chu MW, Wood W, Vos PW, Chitwood WR. Robotic mitral valve repair for anterior leaflet and bileafleat prolapse. Ann Thorac Surg. 2008;85(2):438-44.

13. Saunders PC, Grossi EA, Sharony R, Schwartz CF, Ribakove GH, Culliford AT, et al. Minimally invasive thechnology for mitral valve surgery via left thoracotomy: experience with forty cases. J Thorac Cardiovas Surg. 2004;127(4):1026-31.

   14. Poffo R, Bonim M, Selbach RA, Pillati M. Troca valvar mitral minimamente invasiva videoassistida. Rev Bras Cir Cardiovasc. 2007;22(4):491-4.

   15. Fortunato Jr JA, Branco Filho AA, Branco A, Martins ALM, Pereira ML, Ferraz JGG, et al. Padronização da técnica para cirurgia cardíaca videoassistida: experiência inicial. Rev Bras Cir Cardiovasc. 2008;23(2):183-9.

   16. Holzhey DM, Shi W, Borger MA, Seeburger J, Garbade J, Pfannmüller B, et al. Minimally invasive versus sternotomy approach for mitral valve surgery in patients greater than 70 years old: a propensity-matched comparison. Ann Thorac Surg. 2011;91(2):401-5.

   17. Modi P, Hassan A, Chitwood WR Jr. Minimally invasive mitral valve surgery: a systematic review and meta-analysis. Eur J Cardiothorac Surg. 2008;34(5):943-52.

   18. Chitwood WR Jr, Elbeery JR, Morgan JF. Minimally invasive mitral valve repair using transthoracic aortic occlusion. Ann Thorac Surg. 1997;63(5):1477-9.

   19. Dagenais F. Minimally invasive mitral valve surgery: evolution, techniques and outcomes. Future Cardiol. 2008;4(6):609-16.

   20. Umakanthan R, Leacche M, Petracek MR, Kumar S, Solenkova NV, Kaiser CA, et al. Safety of minimally invasive mitral valve surgery without aortic cross-clamp. Ann Thorac Surg. 2008;85(5):1544-9.

   21. Ricci D, Pellegrini C, Aiello M, Alloni A, Cattadori B, D’Armini AM, et al. Port-access surgery as elective approach for mitral valve operation in re-do procedures. Eur J Cardiothorac Surg. 2010;37(4):920-5.

   22. Fortunato Júnior JA, Branco Filho AD, Branco A, Martins ALM, Pereira M. Reoperação de valva mitral totalmente endoscópica: relato de caso. Rev Bras Cir Cardiovasc. 2008;23(3):411-4.

   

   

  Correspondence address:

   Rodrigo Milani

  Pontifícia Universidade Católica do Paraná

  Rua Cezar Correia de Souza, 54 –  Santa Felicidade

   Curitiba, PR, Brazil – Zip code: 82015-220.

   E-mail: rodrigo.milani@sbccv.org.br

  Article received on January 10th, 2012.

   Article approved on December 28th, 2012.

   

   

  Work carried out at Pontifícia Universidade Católica do Paraná (PUCPR) , Curitiba, PR, Brazil.

   

   

  
    [image: Abbreviations]

  





  DOI: 10.5935/1678-9741.20130052

  ORIGINAL ARTICLE

  
    Gelamo RV, Sene ECV, Paiva L, Oliveira CCHB, Maltos AL, Schreiner WH, et al. Effects of reprocessing on chemical and morphological properties of guide wires used in angioplasty. Rev Bras Cir Cardiovasc 2013;28(3):331-7

  

  
    Effects of reprocessing on chemical and morphological properties of guide wires used in angioplasty

  

   

   

  Rogério Valentim GelamoI; Eva Cláudia Venáncio de SeneII; Luciana PaivaII; Cristina da Cunha Hueb Barata de OliveiraIII; André Luiz MaltosIV; Wido H. SchreinerV; Mário Bica de MoraesVI; Alfredo R. VazVI; Stanislav A. MoshkalevVI; Daniel Ferreira da CunhaIII

  IPhD. Universidade Federal do Triángulo Mineiro (UFTM), Uberaba, MG, Brazil

  IIMSc. Universidade Federal do Triángulo Mineiro (UFTM), Uberaba, MG, Brazil

  IIIMD. PhD, Universidade Federal do Triángulo Mineiro (UFTM), Uberaba, MG, Brazil

  IVMD. Universidade Federal do Triángulo Mineiro (UFTM), Uberaba, MG, Brazil

  VPhD. Universidade Federal do Paraná (UFPR), Curitiba, PR, Brazil

  VIPhD. Universidade Estadual de Campinas (Unicamp), Campinas, SP, Brazil

   

  
    ABSTRACT

    OBJECTIVE: To investigate the influence of the reprocessing technique of enzymatic bath with ultrasonic cleaning and ethylene oxide sterilization on the chemical properties and morphological structure of polymeric coatings of guide wire for regular guiding catheter.

    METHODS: These techniques simulated the routine of guide wire reprocessing in many hemodynamic services in Brazil and other countries. Samples from three different manufacturers were verified by scanning electron microscopy and X-ray photoelectron spectroscopy.

    RESULTS: A single or double sterilization of the catheters with ethylene oxide was not associated with morphological or chemical changes. However, scanning electron microscopy images showed that the washing method was associated with rough morphological changes, including superficial holes and bubbles, in addition to chemical changes of external atomic layers of polymeric coating surfaces, as detected by the X-ray photoelectron spectroscopy method, which is compatible with extended chemical changes on catheter surfaces.

    CONCLUSION: The reprocessing of the catheters with ethylene oxide was not associated with morphological or chemical changes, and it seemed appropriate to maintain guide wire coating integrity. However, the method combining chemical cleaning with mechanical vibration resulted in rough anatomical and chemical surface deterioration, suggesting that this reprocessing method should be discouraged.

    Descriptors: Cardiac catheterization. Health knowledge, attitudes, practice. Diagnostic techniques, cardiovascular. Equipment reuse. Angioplasty.

  

   

   

  INTRODUCTION

  The reuse of angioplasty catheters and other medical or surgical devices initially designed for single use, has been adopted in several hemodynamic services around the world, and is associated with substantial decrease in hospital costs [1]. However, this practice may be associated with malfunction of the devices related to either chemical or physical changes.

  To be reused, a catheter and all its complementary parts should remain free of biological hazards, including the presence of toxins, bacteria, viruses, and fungi. Moreover, its physical properties, such as flexibility and resistance to torque, should be maintained at levels that are safe for the patient [2-6]. Several physical changes have been described in the literature, including loss of the catheter deflection property after ethylene oxide and hydrogen peroxide treatment [2], or alterations in catheter morphology after the use of enzymatic detergent and hydrogen peroxide plasma [7]. For example, micro-fissures, micro-scratches, depth hollows, saliencies and micro-protrusions in polyurethane surfaces of reused catheters were reported by Lucas et al. [7]. However, these authors did not study the guide wire used in routine catheter guiding, nor submitted their devices to some of the other common methods of sterilization used in Brazil, such as ultrasound exposition followed by ethylene oxide sterilization.

  Therefore, as the guide wires used for routine catheter guiding are generally covered with surface polymers – macromolecules composed of repeated structural units, typically C-C or C-F covalent chemical bonds– aimed to be relatively inert and biocompatible, they should be checked after each reprocessing method used. We have not found studies describing morphological changes after the reuse of the guide wire catheter coated with polymeric material such as PTFE (polytetrafluoroethylene). Hence, in the present study, we investigated the influence of each method of reprocessing in the chemical and morphological properties of the polymeric coatings of guide wire catheters.

   

  METHODS

  Guide wire catheters from three different manufacturers (termed samples A, B and C), composed of polymer-coated stainless steel were investigated. The guide wires were coated either with PTFE (polytetrafluoroethylene) (samples A and B) or with an unknown polymer (sample C).

  All guide wire samples were pristine and, to simulate the washing routine in hospitals, they were washed in enzymatic bath at least once (ultrasound 1X, termed AU1, BU1 or CU1) or twice (samples AU2, BU2 or CU2). This procedure simulates what would be done on any reuse of the material. In the same way, pristine guide wires were sterilized using ethylene oxide once (samples AS1, BS1 and CS1) or twice (samples AS2, BS2 and CS2).

  Cleaning with ultrasound.

  An ultrasonic washer was employed for the mechanical washing of the guide wire catheters, at 37 kHz frequency and ultrasonic-power of 4400 W. Initially, the guide wire was immersed in detergent enzyme and processed in ultrasound at 40ºC for 15 minutes. Then, it was rinsed with three water jets using a sterile syringe, dried with sterile gauze and compressed air. Finally, it was placed in a plastic bag for transport and subsequent analysis.

  Sterilization with ethylene oxide

  The guide wire catheters were sterilized with ethylene oxide at 100% (Sterivac 5XL, 3M - sterilization equipment under low temperature). The guide wire catheters were packed in surgical papers and placed in the sterilization chamber. The sterilization cycle lasted 4 hours at a temperature of 55ºC. At the end of this time, the guide wires were maintained for 18 hours in mechanical aeration in the chamber, and as a final step, at 132ºC for 4 minutes.

  The morphology of the guide wire surfaces was analyzed by scanning electron microscopy (SEM), using a Dual Beam FIB/SEM (Focused Ion Beam/Scanning Electron Microscopy) Model Nanolab Nova 200 (FEI Co.). All specimens (guide wire pieces of 3 cm in length) were coated with a 3-5 nm Cu film using a DC sputtering system. All images were obtained in the secondary electron mode. An electron beam of 5 kV and 0.4 nA was used.

  To investigate changes in the chemical composition of the coating surfaces, XPS was used. Measurements were carried out with a VG Microtech ESCA3000 spectrometer, operating at a base pressure of 3 x 10-10 mbar. The Al Kalpha non-monochromatic radiation was used for photoelectron generation. Binding energy corrections were made in the raw spectra using the Handbook reference of the saturated hydrocarbon C1s peak at 285 eV [8]. For these measurements, the samples (1.0 cm guide wires) were mounted protruding from the sample holder to avoid any sample holder signals in the spectra.

   

  RESULTS

  SEM Results

  The SEM images of surfaces of the polymeric coatings of pristine guide wires A, B, and C are shown in Figure 1. Fairly uniform surfaces are revealed by the three micrographs. The small irregularities observed in the three pictures are typical of pristine guide wires and were considered normal.

  
    

    [image: Fig. 1 – SEM pictures of guide wire catheter]

  

  The effect of ultrasonic and enzymatic detergent cleaning treatments of the three samples can be seen in the SEM images (Figure 2), which depict the surfaces of the samples after a single cleaning. Pronounced surface damage is observed in samples AU1 and CU1 while damage is less significant in sample BU1. Sample AU1 was the most affected, as seen in Figure 2.
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  The persistence of debris larger than 200 µm can be observed at the surface of guide wires after the washing procedure using ultrasound. Sample BU1 shows defects in the PTFE structure, including holes and bubbles, that were not observed in the pristine material. A marked roughness in the polymer coating surface is seen in the CU1 sample, with some holes in the microstructure and micrometric flakes, smaller than those observed in sample A.

  At naked eye, the catheters washed only once showed slight color changes, varying from green to a yellowish-green color, a phenomenon which is markedly observed after the second washing (samples AU2 and BU2). The intense modifications are best observed through scanning electron microscopy, which allows for viewing at the micrometric level (Figure 3).

  
    

    [image: Fig. 3 – SEM images of guide wires]

  

  Regarding the sterilization process, the images obtained (not shown) do not reveal significant changes in the PTFE coatings (catheters type A and B) as well as in the coating of guide wire type C, even after a second sterilization process.

  XPS Results

  Figure 4 shows high resolution photoelectron spectra in the C1s (carbon electronic level 1s) binding energy region of three samples derived from type A guide wire (pristine - A, sterilized in ethylene oxide - AS1, and washed 1X in enzymatic ultrasonic bath – AU1). Both pristine (A) and sterilized (AS1) samples show two peaks from the C1s electronic level, i.e. (i) the C-C/C-H peak, composed of carbonaceous carbon at 285 eV; and (ii) the CF2 peak, due to C bound to two F-atoms at 292 eV [9]. The higher intensity of the latter, much higher than those of the C-C/C-H peak, shows that the C atoms in the polymer coatings are predominantly in CF2 groups, confirming the presence of a typical PTFE structure. The additional peak at 278 eV for the pristine sample is due to the use of non-monochromatic X-rays.
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  Since the spectra do not differ from those obtained with the pristine material, the XPS results suggest that the sterilization process does not induce significant changes in the chemical structure of the polymer coating, while maintaining the chemical inertness of the material. On the other hand, the washed samples displayed intense changes in the chemical structures, as verified by the complete removal of CF bonds from the material, expected at 292 eV (Figure 4), with preservation of the C-C and C-H linkages around 285 eV.

  The XPS spectra of samples from guide wire type B (not shown) are similar to those of guide wire type A, indicating little or no effect of the sterilization process on the chemical structure of PTFE, but with significant changes produced by the ultrasonic bath. Again, the CF2 peak strongly decreased while the intensity of the C-C/C-H feature was not significantly decreased.

  With respect to the samples from guide wire type C, the XPS spectra reveals a strong predominance of the C-C and hydrocarbon bonds, as indicated by the intense and broad peak at 285 eV (Figure 5). The similarity in the two spectra indicates that sterilization did not alter the chemical structure of the polymer. A different behavior is observed in the sample subjected to ultrasonic washing: a decrease in the C-C/C-H peak and the rise of a peak at about 293 eV, suggesting the presence of C-F bonds in CF3 groups. A possible explanation for such new groups would be some chemical reaction of the polymer with a component of the enzymatic detergent, or a removal of polymer surface layers with the exposure of CF3 from some other polymer underneath.
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  DISCUSSION

  A major finding in this study was that a single sterilization of the guide wire catheter with ethylene oxide was not associated with morphological or chemical changes, as indicated by SEM and XPS methodology, the same occurring after sterilizing the guide wires two times. Notwithstanding, as it can be verified by SEM images, washing the guide wires once or twice using a mix of ultrasound vibration and enzymatic detergent was associated with different degrees of structural changes. Mechanical agitation caused by ultrasound vibration results in formation of cracks in the polymer surfaces, especially on PTFE, a material known for its low resistance to repeated cyclic loading [10]. Since the XPS method is particularly useful for the detection of chemical changes of superficial layers of polymeric coating, including in the C-F or C-C chemical groups, it is reasonable to presume the occurrence of extended chemical changes on guide wire surfaces.

  To our knowledge, this is the first study that describes both morphological and chemical changes in the guide wire catheter coated with polymeric material commonly used in hemodynamic services in Brazil. Granados et al. [1], studying samples of reprocessed central venous PVC catheter sterilized with ethylene oxide verified that successive catheter recycling produced increased plasticizer loss, increased glass transition temperature, slight decrease on average molecular weight, and increased roughness and incidence of surface grooves. They concluded that the reuse could alter the original device performance, and suggested that possible adverse clinical events could include presence of toxic agents, device breakage or inflexibility, increased protein catheter retention, and increased bacterial adhesion.

  Avitall et al. [2] described several changes in ablation catheters submitted to more than one process of sterilization with ethylene oxide or hydrogen peroxide treatment, including: tip electrode glue separation, loss of deflection, and electrical discontinuity between the catheter handle and electrodes. Despite the limitations of their study, performed with optical microscopy magnification of 30X, they concluded their catheters could be reprocessed a maximum of five times, without any appreciable changes in the morphological and mechanical properties.

  Lucas et al. [7] studied morphological changes of angiographic catheters sterilized up to nine times with hydrogen peroxide plasma. They evaluated the molecular integrity of these catheters through Fourier Transform Infrared Spectroscopy, describing an increase in degradation products on the surface of catheters, including the presence of acids, esters, alcohols, and small amounts of products containing a carbonyl functional group. Using SEM, they found enhanced surface roughness after the fourth reprocessing cycle, and from then on, the well-delimited micro-pores were replaced by diffuse saliences, depressions and micro-protrusions.

  By carefully observing the SEM images (Figure 2), it becomes apparent that blocks of PTFE 40 to 300 micrometers in length were removed from the surface of the guide wire catheters after only one washing procedure. In addition to eventual occurrence of embolization of distal coronaries or other systemic arteries with surface detached debris, accompanied or not by tissue infarction [3], changes in wettability and in the electrical charge of catheter surface are major factors in additional platelets aggregation and thrombosis formation [11]. The chronic fate of this PTFE debris in tissues is also not known, but potential consequences include granulomatous inflammation and/or cancer development [12].

  However, the significance of these findings is not easily apparent. Investigators have not been able to document additional risks, including those of transmitting infectious diseases and of adverse reactions to disinfectants when catheters are reused after careful cleansing and re-sterilization by either ethylene oxide or hydrogen peroxide [13]. A randomized, controlled double blind, single center catheter clinical trial comparing the safety and efficacy of reused or pristine catheters found no differences in clinical or angiographic success and similar rates of fever, mortality, and length of hospital stay [14].

   

  CONCLUSION

  The treatment of the catheters with ethylene oxide was not associated with morphological or chemical changes, and it seemed appropriate to maintain guide wire coating integrity. However, the ultrasonic cleaning was not suitable for polymer-coated guide wires, and a combination of chemical reaction with mechanical vibration may have resulted in the further deterioration observed. Therefore, the reuse of these devices is not recommended.
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    ABSTRACT

    OBJECTIVE: To compare the effects of two physical therapy exercise in-hospital programs in pulmonary function and functional capacity of patients in the postoperative period of heart transplantation.

    METHODS: Twenty-two heart transplanted patients were randomized to the control group (CG, n=11) and training group (TG, n=11). The control group conducted the exercise program adopted as routine in the institution and the training group has had a protocol consisting of 10 stages, with incremental exercises: breathing exercises, resistance training, stretching and walking. The programs began on the first day after extubation and stretched until hospital discharge. Assessed pulmonary function, distance walked in six minutes walk test (6MWT) and peripheral muscle strength by one repetition maximum test (1RM).

    RESULTS: Similar behavior was observed between the two groups treated, with statistically significant increases between the first and second test of the following variables: FVC (59% in CG and 35.2% in TG); MIP (8.6% in CG and 53.5% in TG), MEP (28.8% in CG and 40.7% in TG) and 6MWT (44.5% in CG and 31.4% in TG). There was an increase of peripheral strength by 1RM test, over time, to the muscle groups of the elbow flexors, shoulder flexors, hip abductors and knee flexors.

    CONCLUSION: Heart transplant patients benefit from exercise programs in hospital, regardless of the program type applied. A new training proposal did not result in superiority compared to routine programme applied. Exercise protocols provided improves in ventilatory variables and functional capacity of this population.

    Descriptors: Heart transplantation. Rehabilitation. Physical therapy modalities.

  

   

   

  INTRODUCTION

  Heart failure (HF) is a clinical syndrome being the final common pathway of heart disease caused by structural or functional abnormalities, acquired or inherited, leading to worsening of filling capacity and ventricular ejection. The heart becomes unable to maintain the tissues demands resulting in symptoms such as fatigue, dyspnea and intolerance to physical exertion [1,2].

  In advanced stages of HF (functional classes III and IV), heart transplantation (HT) becomes a treatment able to restore hemodynamic function, improve quality of life and survival. It is recommended for patients whose symptoms do not respond to drug therapy or other surgical procedures [3].

  Since the first human HT performed in South Africa by Christiaan Barnard in 1967, HT has improved since its initial experimental stage to devote these days as a treatment of choice for patients with end-stage HF, especially after the development of immunosuppressive therapy [4]. Actually, the survival of patients submitted to HT is 80%, 70% and 60% in one, five and 10 years, respectively [3].

  Most individuals waiting for a HT have prolonged hospital stay due to prolonged inotropic support or mechanical circulatory support [5]. Even after surgery, these individuals show changes in hemodynamic performance due to central alterations, such as autonomic denervation graft, endothelial dysfunction, diastolic dysfunction and accelerated coronary atherosclerosis and poor adaptation of the peripheral muscles [6]. Thus, even after HT, the peripheral changes due to advanced HF remains, resulting in a state of physical deconditioning. For this reason an exercise program should be started early, still in the hospital, with a continuing period of exercise program after discharge, so that patients can return to a lifestyle similar to that they had before the illness, allowing social interaction and satisfactory return to an active and productive life [7].

  Although widely recommended in the literature, there are few studies evaluating the use of exercise protocols in the postoperative period (PP) of HT in the hospital. In our institution, patients undergoing HT perform routinely respiratory therapy and general exercises. We follow a terapeutic plan tailored to each patient. However, we don't have these results controlled and compared to specific protocols applied to HT patients.

  In order to analyze the implementation of a new assistance program based on progression of exercises, we compared the effects of two programs of physical therapy exercises on pulmonary function and functional capacity in patients undergoing HT during hospitalization.

   

  METHODS

  This prospective, randomized and longitudinal follow-up study, was approved by the Hospital das Clinicas Ethics Committee from the University of São Paulo Medical School (HC-FMUSP) under the number 1080/08. The study included only individuals who signed an informed consent form, according to Resolution 196/96.

  Patients who underwent orthotopic HT at the Heart Institute, from February 2009 to November 2011, aged over 13 years participated in this study. During this period, 26 individuals who initially filled the criteria for hemodynamic stability and absence of acute or chronic lung disease, neurological and orthopedic complications hindering the realization of the proposed protocols were included. Four individuals were excluded from the program: an individual due to secondary symptomatic hypertension to cyclosporine therapy, two for neurological complications and one due to death related to acute rejection from the graft. Therefore, 22 subjects completed the study, 11 patients in the control group (CG), which performed the conventional physiotherapy program, and 11 in the training group (TG), which performed a new exercise program (Figure 1). These patients did not perform exercise programs in the preoperative period.
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  Patients were admitted to the Surgical Intensive Care Unit in the immediate PP, in intubation and mechanical ventilation (Hamilton-Switzerland, Galileo® model), on controled mandatory ventilation mode (CMV), with a tidal volume of 8 ml/kg, respiratory rate of 12 breaths/min; fraction of inspired oxygen of 60% and positive end-expiratory pressure (PEEP) of 5 cmH2O, as Unit routine [8].

  The study began on the day after extubation, which followed institutional protocol [8]. Bedridden patients or patients using vasoactive drugs initiated protocol in phases 1 and 2 and continued to phase 3 only when they were hemodynamically stable, with or without vasoactive drugs.

  After the withdrawal of ventilatory support, patients were randomized to CG or TG. This randomization process was performed by sealed opaque envelopes. An independent individual generated a sequence of random numbers, putting up one by one in sealed envelopes. Patients were randomly and consecutively allocated in one of the study groups by the withdrawal of one envelope for each patient.

  Pulmonary function was evalueted in terms of respiratory muscle strength and forced vital capacity (FVC). Respiratory muscle strength, expressed by maximal inspiratory pressure (MIP) and maximal expiratory pressure (MEP) was obtained by manovacuometry (Marshall Town® model). The patient was positioned sitting with a nose clip to allow only oral breathing during the test. A maximal inspiratory effort from residual volume (RV) was requested through a mouthpiece connected to a manometer. We considered the largest deflection obtained in the apparatus for the MIP value. Similarly, the expiratory effort was requested from the total lung capacity (TLC) to obtain the MEP value. The measurements were repeated for at least three times for each parameter, accepting less than 10% difference betwen the measures. The highest value was considered, since this has not been the last measure [9]. The values are expressed in cmH2O and percentage of predicted values, according to Neder [10]. The FVC was measured by ventilometry (Mark Wright Spirometer 8® model). FVC was obtained in liters (L) through a maximum inspiration followed by expiration until the maximum RV. The measurement was performed three times, accepting a difference less than 10% betwen the measures, considering the highest value obtained, since it was not the last one. All tests were performed on the first day after extubation (1st test) and on the day before hospital discharge (2nd test).

  The functional capacity (FC) was assessed using the Six Minute Walk Test (6MWT) performed according to the Guidelines of the American Thoracic Society [11], with the distance measured in meters and percentage of predicted values and calculated according to the equation proposed by Enright & Sherrill [12]. The first 6MWT was performed as soon as the patients had conditions for ambulation, which occurred at the end of the first week after extubation. The second test was performed on the day before discharge.

  The dynamics of peripheral muscle strength was assessed by the One Repetition Maximum Test (1RM), following the protocol adapted to the Guidelines of the American College of Sports Medicine [13]. Muscle groups responsible for elbow flexion, shoulder flexion, shoulder abduction, elbow extension, knee extension, hip abduction and knee flexion were tested. The first 1RM test was performed at the end of the first week after extubation and the second, on the day before discharge. Once defined the maximum load reached in the first test, we applied a load for resistance training of 50% 1RM set for each muscle group.

  Exercise Programs

  CG performed the exercise program adopted as routine in the institution, composed by series of 10 repetitions of the following exercises: (a) diaphragmatic breathing exercises, inspiration in 3 times associated with upper limbs elevation in flexion and in abduction to 90º, (b) general exercises like bending their knees to hip height, lower limbs abduction to 45º, plantar flexion and dorsiflexion (c) orientation for ambulation without pre-established target distance. The session was conducted once a day, five times a week, under a physiotherapist supervision.

  TG performed exercise program consisted in 10 phases of increasing complexity, including breathing exercises, active, resistance and aerobic exercises and stretching, as shown in Figure 2. The phases were established in order to promote incremental effort; progression to a new phase depended on the patient's clinical response and ability to perform the proposed activities at each phase without compensation and independently; progression was also based on the perception effort assessed by the modified Borg scale [14] which consists in a score of 0 to 10 grades, using descriptive terms. Patients were instructed to maintain a score of 4 (somewhat severe) to 6 (severe). When the score reached 7 (very severe) the patient was oriented to regress one phase of the protocol. The progression phases were suspended or had regression when it was necessary to remain at rest, for medical request, or when the patient was unable to carry out the activities by side effects of immunosuppressive therapy. During the exercise sessions, heart rate (HR), blood pressure (BP) and peripheral oxygen saturation (SpO2) from the TG patients were monitored at the beginning, during the activity, at the end of the sessions and 5 minutes after the sessions, in order to evaluate the safety of the proposed protocol.
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  The statistical analysis used to compare the groups consisted on Student t test for normally distributed data which are presented as mean and standard deviation, or its corresponding Mann-Whitney, presented as median and interquartile ranges. To test the homogeneity between the proportions we used the chi-square test or Fisher's exact test. The variables were subjected to analysis of variance for repeated measures ANOVA and when the normality assumption was rejected we used the Friedman test [15]. The level of statistical significance was 5%.

   

  RESULTS

  The general anthropometric characteristics and left ventricular ejection fraction (LVEF) values had no statistically significant difference between the groups, as shown in Table 1. There was a prevalence of 63.64% males in the population studied, with an equal proportion in both groups.
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  Chagas cardiomyopathy was the etiology of HF in 28% of patients in the CG and 55% in TG; idiopathic dilated cardiomyopathy in 45% of CG and 18% in TG; ischemic cardiomyopathy in 9% in both groups and other causes 9% in both groups.

  Mechanical ventilation time was 11.83 hours (7.85 - 21.17) in CG and 8.33 hours (4.93 - 10.94) in TG, with no statistically significant difference between groups (P=0.094). The length of hospital stay in the postoperative period was 34 days (26 - 48) in CG and 32 days (21 - 46) in TG (P=0.768). The application period of the protocols was 26 ± 12 sessions in CG and 18 ± 6 sessions in TG, with no statistically significant difference between groups (P=0.074).

  When comparing the responses against exercise programs applied, we had a statistically significant increase in MIP, MEP and FVC variables in both groups, as shown in Table 2. The same was observed in the 6MWT (Table 3) and in 1RM test for the movements of elbow flexion, shoulder flexion, hip abduction and knee flexion (Table 4). Although the TG values were higher than those of the CG, they did not reach statistical significance.
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  The mean MIP, expressed as percentage of predicted values , in CG was 53% and 57% in the first and second tests respectively and in TG was 50% and 73%, respectively. There was no statistically significant difference between groups (P=0.616), but over time, the patients showed significant gains (P=0.009) (Figure 3).
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  6MWT mean values were 272m in the first test and 393m in the second test for CG, and 322m and 423m, respectively, in TG. The performance of the groups was similar (P=0.430), with significant improvement in the second test (P=0.001) (Figure 4).
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  Peripheral muscle strength increased significantly in the second test compared to the first test for the following muscle groups: elbow flexion (P=0.009), shoulder flexion (P=0.024), hip abduction (P=0.015) and knee flexion (P=0.005), as shown in Table 4.

   

  DISCUSSION

  Exercise programs are important for HT patients and should be started as early as possible to restore their FC after the surgical procedure, but also to recover part of the muscle dysfunction due to the long period of deconditioning in the preoperative phase and to the effects of immunosuppressive therapy in skeletal muscle [16].

  Our study evaluated the effects of exercise programs immediately after HT still in hospital phase. The literature is rich in studies that evaluate the effectiveness of programs in post discharge phases (II and III). However, studies addressing phase I are scarce, probably due to the diversity in patient outcomes. Protocols assistance are applied by different transplant centers, but there is little information on the impact of such assistance [17]. In our institution, the exercise program is performed tailored to each patient. To compare this program with a new proposal that includes exercise progression based on the complexity execution and resistance exercises, was the aim of this study.

  Two programs of therapeutic exercise have been applied to patients in the PP of heart transplantation. The CG performed exercises according to a protocol routinely practiced in the institution and TG performed a new exercise protocol based on incremental workloads. Our data show that the implementation of both protocols contributed to the improvement in lung function, in peripheral muscle strength and physical performance over time, with no differences between the protocols.

  Lung function may change in heart transplant in the PP, as well as in other cardio-thoracic surgery [18]. Ferreira et al. [19] observed a reduction in vital capacity 40%-50% compared to preoperative values for at least 10-14 days after cardiac surgery and abdominal surgery. It is believed that factors such as pain, abnormal respiratory mechanics due to the sternotomy and the deleterious effects of general anesthesia on pulmonary function, contributes to these findings. In HT, poor preoperative condition and the surgical procedure itself favor the reduced respiratory capacity and increased pulmonary secretions, which can be minimized through breathing exercises, bronchial hygiene and cough stimuli.

  Coronel et al. [20], in a retrospective cohort study evaluated 21 patients undergoing HT. The authors observed a volume and lung capacity reduction and a respiratory muscle strength decrease on the first postoperative day compared to the preoperative period and recovery of these values on the 14th postoperative day. The improvement of FVC, MIP and MEP between the first and 14th postoperative day was 70.1%, 75.1% and 62.8%, respectively.

  In our study, there was an improvement in ventilatory variables between the first and second tests but our medium datas are lower than those observed by Coronel et al. [20] (59% in the CG versus 35.2% in TG for FVC, 8.6% in CG versus 53.5% in TG for MIP and 28.8% in the CG versus 40.7% in TG for MEP). Our results corroborate the finding that changes in ventilatory function in patients undergoing HT are predictable, but these recover the expression of respiratory muscle strength and lung capacity within two weeks, besides improving FC, considering the association between the HT surgery and functional rehabilitation a good therapeutic strategy for the treatment of advanced HF patients.

  In relation to the MIP, both groups were lower than 70% of predicted values at the beginning of the programs adopted in our study and only the TG reached average values above this threshold in the second test. According to Borges [21], respiratory muscle weakness, characterized by MIP less than 70% of predicted values, is one of the risk factors for the development of postoperative pulmonary complications in patients undergoing cardiac surgery. Thus, programs that contribute to the improvement of muscle strength are beneficial, regardless the association of specific inspiratory muscle training, thus minimizing the risk of complications.

  The improvement of FC in our study, 44.5% in CG and 31.4% in TG, was more expressive than in the study of Coronel et al. [20], where FC improved only 11.2% between tests. We believe that this result is due to the stimulus given to the patient to walk in the PP in our institution, either randomly (CG) or standardized by the proposed protocol (TG), where at the final phase, phase 10, the patients walked at least 900m per day and went up and down a flight of stairs. In the PP of coronary artery bypass surgery, we have demonstrated that a moderate supervised walking program during hospitalization improves walking ability at hospital discharge [22]. Thus, the inclusion of hiking seems an important feature in phase I cardiac rehabilitation programs for improvement in FC patients in the PP of cardiac surgery, as well as in HT surgery.

  Although the early indication of exercise in the PP of HT is a consensus, there are few publications that describe the protocols implemented in this population in the hospital phase. According to the Brazilian Cardiology Guidelines for Heart Transplantation [23], general exercises should be started in the immediate postoperative period, increased gradually until the patient develops muscle strength and adequate endurance to restore a level of fitness. The ambulation should be started as soon as possible and after discharge, the supervised program should include stretching, aerobic and endurance exercises. The intensity of aerobic activity can be prescribed between the anaerobic threshold and respiratory compensation point obtained in the cardiopulmonary exercise test, or 60%-85% of maximum HR achieved in the testing effort. Increased intensity during the program should be done gradually, taking into account the HR, BP, Borg scale and rejection episodes.

  Squires [24] recommend performing passive mobility exercises for upper limbs (UL) and lower limbs (LL), exercises to get up and sit in the chair and ambulation prescribed after extubation of the HT patient, which in general occurs within the first 24 hours after surgery. A walk or aerobic exercises on a stationary bicycle for 20 to 30 minutes can be tolerated using prescription based on the Borg scale between 11 and 13. Training for strength gain is indicated for the first six months after HT, when the authors recommend a maximum weight of 5 kg for bilateral UL exercises, to avoid complications with the surgical incision, as sternal instability. Our patients underwent resistance training with a maximum of 2 kg to 3 kg for UL and LL, considered safe within the exercise protocol proposed. The use of resistance exercises during exercise programs in the PP of HT is being increasingly used, since this method helps to minimize the deleterious effects of corticosteroids and immunosuppressants. It is common to skeletal muscle atrophy and weakness in addition to osteoporosis in recipients of organ transplantation as a side effect of this drug therapy. In this context, resistance exercise have osteogenic effect, since during its execution leads to bone deformation, generating cellular responses that determine the release of bone growth factors [16].

  Braith et al. [25], in 2005, evaluated 15 HT patients who were randomized into CG, who performed a walking program (n=7), and a resistance training group (RTG), who performed walking and resistance exercise (n=8). Both programs began two months before surgery and lasted up to 6 months after HT. The exercise protocol consisted of a 5 minutes warm-up, followed by strengthening exercises for UL and LL at 50% 1RM, a series of 10 to 15 repetitions, twice a week. In biopsies of the right vastus lateralis, a significant increase in citrate synthase was observed, and 3 hydroxyacyl CoA dehydrogenase and lactate dehydrogenase activity in the RTG when compared to CG. The concentration of the type I myosin heavy chains increased 73% in the RTG, while decreased 28% in the CG. The type II myosin heavy chain increased 17% in the CG but decreased by 33% in the RTG, with P<0.05. This was the first study to demonstrate that resistance training stimulates the change of type II muscle fiber, less oxidative, for the most fatigue-resistant, type I, in HT patients, demonstrating that resistance exercise in the post-transplant period is effective in increasing enzyme reserves and change the morphology of the muscle fiber, making the HT individual more capable to practice physical activity and to respond for the metabolic requirements necessary to perform the activities of daily living.

  Therefore, there is a need to develop protocols with specific exercises for the HT population, which consider both the aerobic and resistance training. Encouraging the practice of physical activity and adopting a healthy lifestyle should be initiated with educational and preventive actions still in-hospital phase [23]. Our study has the limitation, for a better power of analysis, of a small sample size. More studies are needed to evaluate exercise programs in the PP of HT, including pre-operative data and effects over time.

   

  CONCLUSION

  Results showed that HT patients had benefits with the implementation of exercise programs in-hospital period, regardless of the type of the program implemented. A new training proposal resulted in no superiority over the routine program. Exercise protocols improved ventilatory variables and the FC of this population.
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    ABSTRACT

    INTRODUCTION: There is still much debate regarding the kind of antithrombotic therapy in the immediate postoperative period of bioprosthesis replacement (first three months). Thus, the authors consider relevant to determine the contemporary incidence of thromboembolic events in rheumatic patients early after implantation of aortic and mitral bioprosthesis replacement (first 90 days in the post-operative period) and perform a comparison between isolated Aspirin uses versus no-antiplatelet therapy, in this same context.

    METHODS: Between the period of January 2010 to July 2012, all consecutive rheumatic patients, with basal sinus rhythm, who performed mitral and aortic valve replacement with bioprosthesis (pericardial bovine), were included in this prospective cohort study, 184 patients in total. The primary endpoint evaluated were the rate of embolic events.

    RESULTS: In the first 30 days, there were three cerebral ischemic events among patients treated in Aspirin group (5.2%) compared with two events in patients without Aspirin therapy (1.7%), HR = 3.18; 95% CI 0.5 to 19.6; P=0.33. Between 31 and 90 days postoperatively, no patient had a primary outcome. The embolism-free survival, bleeding events and the overall survival were not statistically significant between the aspirin and no-antiplatelet groups.

    CONCLUSION: In conclusion, in this prospective cohort of rheumatic patients, we found a low and very rare incidence rate of embolic events during the first 90 days postoperative period in mitral and isolated aortic position, respectively. The use of aspirin did not significantly reduce the rate of thromboembolism.

    Descriptors: Aspirin. Stroke. Bioprosthesis. Rheumatic heart disease.

  

   

   

  INTRODUCTION

  Rheumatic heart disease is a major burden in developing countries where it causes most of the cardiovascular morbidity and mortality in young people, leading to about 250,000 deaths per year [1]. Unfortunately there is not a perfect valve substitute. The bioprosthesis valve has a theoretical great advantage: chronic anticoagulation is not mandatory in the absence of other risk factors [2]. Thus, this prosthesis is recommended when good quality anticoagulation is unlikely [2], unfortunately it is still a common situation for developing countries due the high incidence of chronic rheumatic disease in areas with low socioeconomic status [3,4].

  There is still much debate regarding the kind of antithrombotic therapy in the immediate postoperative bioprosthesis period [4]. Thus, the aim of this study is to determine the contemporary incidence of thromboembolic events in rheumatic patients early after isolated aortic and mitral bioprosthesis replacement (in the first 90 days of the post-operative period), and perform a comparison between isolated use of Aspirin (ASA) with no-antiplatelet therapy, in this same context.

   

  METHODS

  Study Protocol

  Between the period of January 2010 to July 2012, all consecutive rheumatic patients with basal sinus rhythm, who performed mitral and aortic valve replacement with bioprosthesis (pericardial bovine) in the cardiology service of Ana Nery Hospital in Salvador - Brazil, were classified as poor candidates to chronic use of vitamin K antagonist (VKA) [5,6], and were included in this prospective observational single-center cohort study.

  The main criteria used to classify a patient as a bad candidate to the use of VKA were the place of residence (rural or remote location of a hospital) and low socioeconomic level. The exclusion criteria were previous embolic events or atrial fibrillation, recent cerebral ischemia (6 months), coagulopathy, thrombophilia and allergies to ASA.

  Preoperative surgical risk was quantified with the European System for Cardiac Operative Risk Evaluation (EuroSCORE II) [7] and the Society of Thoracic Surgeons 2008 cardiac surgery risk model (the STS model) for isolated valve surgery [8].

  In this cohort, despite being an open study, the investigators did not have any influence on the postoperative administration of ASA. Of three surgical teams that performed the surgical procedures, only one recommended the routine use of ASA in this context, and the other two teams opted not to use it. The selection of the surgical team for each patient always followed a computerized electronic scheduling, and this system, through a mechanism of random distribution of patients according to the demand of the service.

  Clinical evaluation and follow-up after hospital discharge were performed by monthly consultations, by contacting the patients (patients who did not attend the scheduled appointments). Blood samples (blood count, renal function, electrolytes and coagulation) and ECG were carried out every 30 days. Those who presented any occurrence (for example atrial fibrillation, cerebral ischemia, bleeding events) were referred to the respective physician.

  The primary endpoint was embolic events (ischemic stroke, transient cerebral ischemia or peripheral embolic event) in the first 90 days in the postoperative period. Secondary endpoints were prosthetic valve thrombosis, increase in functional NYHA class, need for a repeated operation, or death. Safety endpoint evaluated included bleeding as measured by GUSTO criteria [9].

  To investigate prosthetic valve thrombosis (PVT), transthoracic echocardiography was performed 30 to 60 days after hospital discharge routinely, and transesophageal echocardiography, was performed to exclude suspected cases. All patients with confirmed PVT had urgent evaluation of cardiac surgery, and thrombolytic therapy when indicated.

  In this study, the term cerebral ischemia was used to situations which a sudden, focal neurological deficit of presumed vascular origin lasting 24 hours to 7 days (reversible ischemic neurological deficit) or enduring more than 7 days (cerebrovascular accident), confirmed by computed tomographic or magnetic resonance scan imaging evaluated by a skilled physician. A peripheral embolism was diagnosed when there was a sudden onset of arterial occlusion in the extremities or sudden abdominal pain requiring urgent surgical intervention.

  Statistical Analysis

  Baseline patient characteristics were stratified by treatment strategy and summarized as percentages for categorical variables and mean±SD for continuous variables. All data were compiled and stored in a computerized database by a statistical package (SPSS Statistics 17.0.0 – IBM, Markham, Canada). Univariate analysis (Χ2 and t test) was used to compare categorical and numeric variables, respectively. Survival curves with the use of the Kaplan-Meier method were estimated to evaluate survival freedom from cerebrovascular accident, considering the time to the event consisted of the interval between 24 hours and 3 months after the surgery. Patients who did not experience a cerebrovascular accident and those who died were considered censored.

  To test the hypothesis of equality between survival curves, the log-rank test was used. Hazard ratio (HR) was estimated to measure the association between group treatment and event, and 95% Confidence Interval (CI), was reported. A level of significance (α=0.05) was chosen for decision-making.

   

  RESULTS

  A total of 184 consecutive rheumatic patients undergoing bioprosthesis that had been classified as bad candidates for chronic use of VKA previous to surgery, by local cardiology's team, were included in the study. Fifty nine patients received only ASA (100 mg/daily), starting on day 2 after surgery, and 125 patients did not use ASA therapy (up to 3 monts in the postoperative period). There were no losses during follow-up, including death.

  There were 90 male and 94 female patients. The mean age of the ASA group (45 ± 16 years) was similar with that of the no-ASA group (42 ± 15; P=0.25). There were 27 cases (46%) of mitral stenosis in the ASA group versus 38 cases (30%) in no-ASA therapy (P=0.05). Surgery to isolated aortic replacement were 16 cases (27%) and 39 (31%) in ASA and no therapy (P=0.57). Distributions of aortic pathologies and mitral insufficiency were similar between the groups. There were no significant differences in gender distribution, prevalence of hypertension, diabetes and smoking (Table 1).
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  The STS stroke risk and mean left atrium diameter was similar in both groups: 0.36% versus 0.33% (P=0.56) and 52 versus 51 mm (P=0.54). Ninety-six percent of each therapeutic group were classified as low socio-economic status (P=0.98), while 75% in both group lived in rural or remote areas (P=0.90) (Table 1).

  Primary, secondary and safely outcomes are reported in Table 2. All embolic occurred toward the brain. In the first 30 days of the postoperative period, three cerebral ischemia were observed among patients treated in the ASA group (5%) compared with two events in patients without ASA therapy (1.6%), HR=3.18; 95% CI 0.5 to 19.6; P=0.33. This represents an incidence rate of 0.57 versus 0.19 per 1000 patients/day (p/d), in each group, respectively. Between days 31 to 90 of follow-up, no patient had cerebral ischemia, regardless of ASA use. These rates, based on Kaplan-Meier estimates, were not statistically different between the two groups (Figure 1).
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  Patients with isolated aortic replacement in ASA group did not develop embolic event, while occurred one case in no-ASA Group, which represents an incidence rate of 0.08 per 1000 p/d for this latter. Patients who underwent mitral replacement, were observed three events of cerebral ischemia (0.82 per 1000 p/d) in ASA group, and only one in no-antiplatelet group (0.08 per 1000 p/d); P=0.11. Prostheses valve thrombosis occurred only in mitral position. The overall rates were 0.19 (P=0.99) in both groups.

  Possible predictors to thromboembolic events, by including both therapeutic groups (ASA versus none), did not present statistically significant difference in univarated analysis.

   

  DISCUSSION

  Rheumatic heart disease causes at least 200.000-250.000 premature deaths every year, and is the major cause of cardiovascular death in children and young adults in developing countries [3]. Prosthetic heart valves improve quality of life and survival of patients with severe valvular heart disease, but the need for antithrombotic therapy to prevent thrombotic complications in valve recipients poses challenges to clinicians and patients [1].

  In this prospective cohort study of rheumatic patients, for the first time, a direct comparison between ASA versus no-antiplatelet therapy was performed, early after bioprosthesis replacement, not showing a significant difference in the incidence rate of embolic events during the first 30 days of the postoperative, with no events between 31 to 90 days of this same period. The person-time measurement used in this study was obtained through calculation (and not a direct measure), using the rate incidence. Since the outcome is not a continuous variable, we should be aware of its limitations.

  The best evidence to date about antithrombotic management after aortic replacement was formed with the publication of a large-scale retrospective cohort study by Brennan et al. [10] with 25,656 patients and showed a low incidence of embolic events in the first 3 months of the postoperative period (0.9%), a high variation of therapeutic strategy between various institutions, and no significant difference between patients treated with only warfarin versus patients treated only with ASA with respect to death, embolism and bleeding.

  Guerli et al. [11] performed the first prospective study in this same scenario, and it indicated no statistically significant difference in the overall postoperative incidence of cerebral ischemia in both groups studied (warfarin versus ASA). Moinuddeen et al. [12] and Babin-Ebell et al. [13] showed similar results when assessing patients retrospectively. Brueck et al. [14] comparing ASA with no therapy in 288 consecutive patients with sinus rhythm did not find differences in the outcomes of functional status, embolic events and survival with 3 months of aortic bioprosthesis replacement. In mitral position, Colli et al. [15] conducted a retrospective small analysis with 99 patients comparing VKA, ASA and nothing, finding no difference between the three strategies evaluated.

  The actual summary recommendation for antithrombotic therapy in the first 3 months after bioprosthesis surgery by the AHA/ACC is the use of ASA (class I/C) alone or combined with warfarin (class IIa/C), according to the presence or not of risk factors (atrial fibrillation, previous thromboembolism, left ventricular dysfunction, and hypercoagulable condition) [16]. The ESC and ACCP innovate when recommends the use of ASA (over warfarin) in the first 3 months for patients with bioprosthesis in aortic position, keeping the use of warfarin therapy to mitral position (class IIa/C and Grade IIc, respectively) [2,17]. This relatively low level of evidence present in all guidelines cited involving this issue is explained by the lack of large randomized clinical trials.

  Although there is a general recommendation (in guidelines) for the utilization of anticoagulation therapy with warfarin in the first 3 months of the postoperative period, especially in the mitral position, there are significant variations of applications between cardiovascular centers around the world (Europe, Middle East, Canada and Asia), including some locations who do not use antithrombotic therapy in this situation [18].

  In our study, the number of cerebral events in the ASA group was almost double that in patient with no antiplatelet therapy in the first 30 days, without statically significance. This absolute difference can be explained by the small sample, absence of a true randomization or by the more prevalence of mitral stenosis in the ASA group that could lead to more episodes of atrial fibrillation and subsequent more embolic events. Finally, the fact that the patients had been operated by three different surgical teams may also have affected the rate of embolic events in the short and medium term.

  Healey et al. [19] showed that subclinical atrial tachyarrhythmias, without clinical atrial fibrillation, occurred frequently in patients with pacemakers and were associated with a significantly increased risk of ischemic stroke or systemic embolism, and Olesen et al. [20] in a large cohort study, in patients with non-valvular atrial fibrillation, showed that ASA treatment has no effect on the risk of stroke/thromboembolism.

   

  CONCLUSION

  In conclusion, in this prospective cohort of rheumatic patients, we found a low and very rare incidence rate of embolic events during the first 90 days of the postoperative period, in mitral and isolated aortic replacement, respectively. The use of aspirin did not significantly influence the rate of thromboembolism.
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    ABSTRACT

    INTRODUCTION: Characteristics of the patient and the coronary artery bypass grafting may predispose individuals to prolonged hospitalization, increasing costs and morbidity and mortality.

    OBJECTIVE: The objective of this study was to evaluate individual and perioperative risk factors of prolonged hospitalization in intensive care units and wards.

    METHODS: We conducted a case-control study of 104 patients undergoing isolated coronary artery bypass grafting with cardiopulmonary bypass. Patients hospitalized >3 days in the intensive care unit or >7 days in the ward were considered for the study. The association between variables was estimated by the chi-square test, odds ratio and logistic regression; P <0.05 was considered statistically significant.

    RESULTS: Hospital stay >3 days in the intensive care unit occurred for 22.1% of patients and >7 days in the ward for 27.9%. Among preoperative factors, diabetes (OR=3.17) and smoking (OR=4.07) were predictors of prolonged intensive care unit stay. Combining the pre-, intra-and postoperative variables, only mechanical ventilation for more than 24 hours (OR=6.10) was predictive of intensive care unit outcome. For the ward outcome, the preoperative predictor was left ventricular ejection fraction <50% (OR=3.04). Combining pre- and intraoperative factors, diabetes (OR=2.81), and including postoperative factors, presence of infection (OR=4.54) were predictors of prolonged hospitalization in the ward.

    CONCLUSION: Diabetes and smoking were predictors of intensive care unit outcome, and ejection fraction <50% of ward outcome. For the set of perioperative factors, prolonged hospitalization after isolated coronary artery bypass grafting was associated with mechanical ventilation >24 hours for the intensive care unit and presence of infection for the ward.

    Descriptors: Risk factors. Myocardial revascularization. Hospitalization.

  

   

   

  INTRODUCTION

  Despite advances in preventative and curative approaches to cardiovascular disease, data from the American Heart Association [1] indicate that the incidence and prevalence of these diseases remain high, although with reduced mortality. In the surgical treatment of coronary artery disease, coronary artery bypass grafting (CABG) is one of the most common therapeutic choices [1,2]. The benefits of CABG are identified as contributing factors for reduced fatal outcomes in many cases of associated cardiovascular diseases [1,2]. However, this surgery, besides being expensive, can result in reduced functional capacity due to morbidities acquired postoperatively or risks associated with the procedure [3,4].

  In the Brazilian Unified Health System (SUS), over R$ 400 million have been spent to perform 32,809 isolated CABG surgeries between January-2011 and March 2012, with an average hospital stay of 12.8 days [5]. This spending comes from the costs of the operation and hospitalization in the ward and/or in the Intensive Care Unit (ICU) [6]. According to Haddad et al. [3], 66.2% of the expenses are associated with the surgery, 17.5% with the postoperative period in the ICU and 12% with the postoperative period in the ward. It is estimated that the longer the postoperative hospital stay is, the higher the costs are. Bashour et al. [7] observed that 5.4% of the 142 patients who stayed more than 10 days in the ICU were responsible for 48% of the total expenses of 2,618 patients.

  Postoperative hospital stay may also contribute to increased severity, reduced functional capacity and loss of professional productivity [4,8], affecting family budgets, quality of life and increasing costs [1]. Bashour et al. [7] showed that, after cardiac surgery, many patients with prolonged hospital stay died soon after discharge and that the functional status of those who survived for a longer period was worse when compared with those who recovered faster.

  In this context, the objective of this study was to identify pre-, intra- and postoperative risk factors for long hospitalizations in the ICU or the ward, of patients undergoing isolated CABG surgery with cardiopulmonary bypass (CPB) in a specialized service of the Federal District - Brazil.

   

  METHODS

  We conducted a case-control study of adults of both sexes, with coronary artery disease, admitted in 2007 at the Instituto de Cardiologia do Distrito Federal hospital (IC-DF) who had undergone coronary artery bypass grafting via median sternotomy with CPB. This study was approved by the Hospital Research Ethics Committee (IC-DF nº 038/2009).

  Of the 153 patients who underwent the procedure in the period, we excluded 34 due to associated surgical procedures, 10 who did not undergo CPB, 2 that re-operated and three that died. The anthropometric and clinical data were retrospectively collected from medical records and electronic records of the hospital. The information was categorized and organized according to the pre-, intra-and postoperative periods.

  The final sample consisted of 104 patients who underwent isolated CABG with median age (extremes) of 60 (37-82) years, 50 (48.1%) over 60 years and 72 (69.2%) male. Body mass index (BMI) before surgery was 27 (17.8 to 41) kg/m2. In this group, in a combined or isolated manner and prior to surgery, 24 (23.1%) patients had left ventricular ejection fraction (LVEF) <50%, 5 (4.8%) presented renal failure (RF), 87 (83.7%) had systemic arterial hypertension (SAH), 42 (40.4%) had diabetes mellitus type II, 12 (11.5%) were smokers and 43 (41.3%) were former smokers.

  Study design
  The length of stay in the ICU after surgery was considered to be the number of days spent at the hospital immediately after surgery, and hospitalization in the ward as the days following transfer from the ICU until discharge. Periods of time shorter than 24 hours in the ICU or in the ward were considered as one day. For the patient who was eventually readmitted to the ICU, the total number of days (first admission and readmission) was considered. We considered a prolonged stay in the ICU to be >3 days, in accordance with the study by Janssen et al. [6], and >7 days for the ward, according to Atoui et al. [8], which corresponded to the values of the 70th percentile of the sample in both cases. The cases were considered were those in which the patient spent more than 3 days in the ICU and more than 7 days in the ward, and controls those with < 3 and < 7 days of hospitalization, respectively.

  Predictors of risk

  The preoperative variables evaluated as possible predictors of risk for the outcomes studied were: sex [8], age [8,9], BMI [10], LVEF [8,10], hypertension [9], diabetes [6,7,9], RF [8,11,12], smoking [7,8] and former smoking (>2 months without tobacco). The continuous preoperative variables, besides being evaluated as such, were categorized to form subgroups based on cuttoff points: older and younger than age 60 [9,12], LVEF higher and lower than 50% [9,12], creatinine levels higher and lower than 1.5 mg/dl for renal failure (RF) [13] and BMI between 18.5 and 24.9 (normal) and <18.5 or> 24.9 kg/m2 (outside the normal range).

  The intraoperative variables considered were number of grafts, duration of CPB [10], aortic clamping time [8,10] and oxygenation index (OI) in the surgical center (SC). In the postoperative phase, we analyzed acute RI [12], mechanical ventilation (MV) [9,14], IO at ICU admission (IO-ICU) occurrence of pneumonia associated with MV (PNMV) [12] and the presence of other infections [14]. Intra- and postoperative categories to form subgroups were CPB time longer and shorter than 120 minutes [15], SC-IO and IO-ICU higher and lower than 300 [15]. The occurrence of infection and PNMV was characterized based on the records of the Commission for Hospital Infection Control (CCIH) of the institution, categorized as presence or absence of PNMV, upper, lower, and deep surgical site infection, infection in the bloodstream, urinary tract infection, pneumonia, endocarditis, mediastinitis, and empyema.

  Statistical Analysis

  Taking into consideration the non-normal distribution of most variables (Shapiro-Wilk test), we used non-parametric statistics. In order to analyze the association between categorical variables we used the chi-square or Fisher's exact test when indicated.

  We proceeded to the bivariate analysis to verify the strength of association between the variables tested groups of smaller and longer hospitalization. We also calculated the odds ratio (odds ratio, OR) and the 95% confidence intervals. To compare the values of continuous variables we used the Mann-Whitney test, and these variables expressed as median and extremes. Sequentially, we proceeded to the multivariate analysis of the variables that had a significance level P<0.20 in the previous analysis, using logistic regression to calculate the adjusted OR. To avoid duplication, when a continuous variable showed good conditions of to join the multivariate model and its corresponding categorical variable too, only the last one entered the model.

  The multivariate logistic regressions of the stepwise [6,11] backward likelihood ratio method [10] were performed with the length of stay in ICU and in the ward as a binomial outcome variable (< 3 versus >3 days and < 7 versus >7 days, respectively). Variables were included in the equation in three blocks: the preoperative ones in the first block, these variables plus intraoperative ones in the second, and postoperative variables over the previous two were the third block. The probability (P value) Hosmer-Lemshow was calculated to estimate how much the logistic regression model is adapted to the data [10].

  The differences were considered statistically significant when the two-tailed probability of their occurrence due to chance (type I error) were less than or equal to 5% (P<0.05). Data were analyzed using SPSS v.13.0 for Windows (SPSS Inc., Chicago, IL).

   

  RESULTS

  The median total length of postoperative hospital stay was 8 (5-53) days: 3 (2-36) days in the ICU and 5 (1-36) days in the ward. Of the 104 patients, 23 (22.1%) remained for more than three days in the ICU, and 29 (27.9%) for more than seven days in the ward.

  ICU satay during the postoperative period
  Table 1 presents the frequencies and bivariate analysis of risk factors associated with prolonged ICU stay (> 3 days).
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  Table 2 shows the comparisons between medians (extreme) of the continuous predictor variables of those who remained for less and for more than 3 days in the ICU. In the case of variable time of VM, its categorical discrimination in greater and less than 24 hours was significantly associated with length of ICU stay (Table 1), so that this discrimination was only considered for logistic regression analysis.
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  Table 3 shows the results of multivariate analysis in the ICU. There were no intraoperative variables that met the criteria to join blocks 2 and 3 of multivariate analysis. The predictors found in the bivariate analysis were diabetes, MV >24h and PNMV (Table 1). In multivariate analysis, diabetes and smoking were predictors of preoperative period for prolonged ICU. Considering all operative periods altogether, MV >24 hours was an observed predictor. The Hosmer-Lemeshow test was performed for block one (x2=0.013, P=0.910) and block 3 (x2=0.012, P=0.912), showing itself to be a suitable model for analysis.
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  Admission to the postoperative ward

  Table 4 presents the frequencies and bivariate analysis of risk factors associated with hospitalization in the ward (>7 days).
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  Table 5 shows the comparison between median (extremes) of continuous predictor variables presented by patients who stayed less and for more than 7 days in the postoperative ward.
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  As continuous variables MV time and LVEF also had their corresponding categorical significant differences (Table 5), only the latter was considered in the logistic regression analysis. Predictor variables present in the final model in each block in the ward are presented in Table 6. In the case of this outcome, LVEF <50% was the risk factor of the preoperative period. Combining with the intraoperative period, diabetes was the only predictor. Considering the three operative periods, only the presence of infection was a risk factor for prolonged hospitalization in the ward. The Hosmer and Lemeshow presented for block 1, x2=0.000 and P=0.883, for block 2, x2=0.583 and P=0.965, and for block 3, x2=0.955 and P=0.917, demonstrating the adequacy of the model used.
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  DISCUSSION

  The focus of this study was to characterize the clinical and surgical risk factors associated with prolonged hospital stay after surgery for isolated CABG with cardiopulmonary bypass in a specialized tertiary institution, reference in the region of the study.

  Preliminarily, the findings should be interpreted considering that different experimental designs have been employed in the literature, as well as the lack of uniformity of key issues such as the characteristics of the samples and the cutoffs used to categorize the variables. Moreover, there are few studies in Brazil on risk factors for prolonged ICU outcomes and ward after CABG. Another important issue is that some studies include, in the same sample, patients undergoing other cardiac surgery associated with CABG [7,8,15]. The heterogeneity of the samples in the use of CPB [6,9] and diversity as the cutoff for prolonged hospitalization, rangesfrom 2 to 10 days in the ICU [7,9] and 7-14 days of the total time in the postoperative period [13,16].

  In this context our findings acquire special importance, since the sample was homogeneous as to the type of surgery, ie, exclusively CABG, as well as the fact that all have undergone CPB, aspects of probable impact on recovery time after surgery. About cutoff for prolonged hospitalization, established by the 70th percentile of the sample, similar to other studies [8,14,16], we should consider that some authors justify a clinical arbitrary choice [10,17]. Bucerius et al. [11] justified that these times of hospitalization included almost all patients with postoperative complications able to prolong the intensive treatment. Christakis et al. [14] that defined time >3 days in the ICU showed that even two days could possibly be considered as prolonged time.

  Among the preoperative variables, diabetes was presented as predictor of prolonged ICU, increasing by 3.2 times the odds of this outcome. Diabetes also shown to be a predictor for prolonged time in the ward, when combined with other preoperative and intraoperative factors as CPB >120 minutes, increasing by 2.81 times the chance of prolonged stay. These observations support the fact that diabetes per se, is a risk factor for coronary heart disease [1,18] and its more severe degree [19]. Furthermore, diabetes is associated with a greater number of surgical complications such as perioperative myocardial infarction [20], prolonged MV [20], infection [18] and cerebrovascular accidents [18], which prolongs the ICU. Also, the use of CPB worsens glycemic control, may increase the frequency of these complications [20]. Thus, the combination of diabetes with some of these variables can justify its expression as a risk factor.

  Our observations related to diabetes were similar to other studies that have shown a higher proportion of diabetics in the group with prolonged hospitalization [9,16,18,21], and that this disorder, itself, is a risk factor for prolonged hospitalization [11,13]. However, other studies found no association between diabetes and risk for prolonged hospitalization [6,7,16].

  LVEF <50% constituted a pre-operative risk factor for prolonged stay in the ward, increasing by 3.04 times the odds for this outcome. Regarding the ICU, it is possible that the LVEF was not a risk factor in view of the cutoff point adopted and possible interaction with other variables, such as the MV [11]. The association between lower LVEF and longer hospitalization was also observed by Hein et al. [10]. Other authors [9,16] observed this association when the LVEF was <50% or even lower, between 30 and 40% [8,11].

  In the group, smoking increased by 4.07 times the chance of prolonged hospitalization in the ICU. Christakis et al. [14] also observed that smoking was a predictor for pre-operative hospital stay >3 days in the ICU, with OR=2.0. Others did not observe this association to stay >10 days in the ICU and >7 days total [13]. In the study of Al-Sarraf et al. [22] smoking was associated with higher incidence of pulmonary infections, atelectasis, and MV >48 hours and stay >3 days in the ICU, as this study. These data suggest that smoking has not manifested as a risk factor when all factors for prolonged ICU stay are jointly considered due to its effect on the time of the MV, which was a predictor for this outcome.

  As for MV, its use for more than 24 hours was found to be a risk factor for prolonged ICU stay, as observed in other studies [9,13,21]. However, the MV is correlated with other factors associated with prolonged hospital. As pointed out by Doering et al. [23], some preoperative factors may influence postoperative factors also correlated with prolonged length of stay in the ICU. Thus, correlation between prolonged MV and higher age [12], females [12], diabetes [24], hypertension [24], LVEF <30% [24], chronic RF [24] and BMI <20 [25] have been observed. The prolonged MV also correlates with surgical factors such as aortic clamping [24], cardiopulmonary bypass time >120 minutes [25] and other postoperative factors such as RF [25]. Yende & Wunderink [26] reported that one of the most common causes of VM >24 hours after CABG was hypoxemia, where oxygenation index <300 proved to be a risk factor for stay >5 days in the ICU, with an odds ratio of 9,1 [15]. The severe hypoxemia may still have their risk doubled when CPB is used, and the risk tripled when CPB >120 minutes [27].

  Unlike the observations that associate CPB with systemic and respiratory complications, we did not observe this association, as other studies [15,17]. Other authors indicated that CPB [11] and aortic clamping [10] were risk factors that increased by 1.59 times the length of stay in the ICU when the CPB was greater than 120 minutes [11]. These findings, however, were not evident in our study, possibly because the sample was comprised only of patients undergoing CPB or possible interactions between different factors.

  With respect to infection nonspecifically, there was 4.7-fold increase in the risk of prolonged stay in the ward when all factors were examined for this outcome. Some studies have evaluated for specific infections, such as infection presence of scar tissue, which Weintraub et al. [16] reported a relative risk of 7.9 in the univariate analysis, to be held 10 days of hospitalization. Lazar et al. [13] observed that infection scar was more prevalent in the group with length of stay >7 days total, as well as a risk factor for the outcome.

  It was also observed that renal impairment was a risk factor for prolonged hospitalization in the ward when installed in the postoperative period, as was to be expected. Wong et al. [12] also observed a postoperative IR an odds ratio of risk equal to 17.45 in univariate analysis and equal to 18.9 in the multivariate one. Other authors also indicated the RF as a risk factor for prolonged ICU [28], and others only when it was an existing condition in the preoperative period [8,11,12]. Differences in values of RF risk indicators between different studies may be associated with the diagnosis itself. Among these studies, Lazar et al. [13] had used the same criterion we used in this study (creatinine >1.5 mg/dl).

  Another finding of note was that older individuals were more likely not to prolonged stay in the ICU or in the ward, compared to younger ones. In most other studies, age was associated with longer hospital stays, with odds ratios ranging between 1.02 and 2.59. Some authors, considering the cutoff at the age of 60 years, as in our study, observed a correlation of this age with time greater than 48 hours in the ICU [6,8,10]. Other authors observed the same correlation when they adopted 70 years [10] or 80 years as the cutoff [11]. Bashour et al. [7] observed that for every 10 year increase in age, the length of stay increased by 1.9 times. The association of older age with prolonged hospitalization may be due to the fact that this age group have a higher rate of preoperative co-morbidities as hypertension, diabetes and chronic obstructive pulmonary disease, and the severity of the disease [10,29].

  Such as age, other factors were not associated with length of stay or when association was observed in the bivariate analysis, this was not maintained in multivariate analysis. This may have occurred due to the nature of the non-associative factor, the possible interaction between the variables, the chosen cutoff or the number of individuals evaluated. One such factor was hypertension, for which Bashour et al. [7] also found no association with hospitalization time, unlike other studies [9,16]. Another factor was the female gender that, unlike our observations, was identified as a risk factor with an odds ratio equal to 1.93 [12] and relative risk of 2.6 [11].

  Regarding the number of grafts, unlike our study, others have observed a correlation of this factor with prolonged ICU, using a cutoff above or equal to 2 [11] or above 3 grafts [14].

  The PNMV was found to be a factor associated with longer ICU stay, only in the bivariate analysis (OR=12.0), which was also observed by Wong et al. [12] for time > 48 hours in the ICU, with an odds ratio equal to 75.6.

  Regarding BMI, other authors [10] did not identify the influence of this factor in the length of stay in ICU. However, in the study by Van Venrooij et al. [30] BMI < 21 kg/m2 was identified as a risk factor for hospitalization > 48 hours in the ICU and BMI < 23.5 kg/m2 for time >7 days after CABG indicating that parallel to the known association between overweight and morbidity and mortality, decreased weight and/or weight reduction in the preoperative phase may be indicators of increased risk for prolonged hospitalization [30].

  Possible limitations in our study can be identified. It was a case-control data study using previous history recorded by different observers, which may increase the heterogeneity and reduce reliability. However, this possibility was mitigated since all observations derived from examinations, diagnoses and clinical information recorded in records of an institution of education and research, in which the data are confronted by several members of the clinical staff. With respect to the control group, the possible restrictions by differences in relation to the group of cases were obviated considering that the risk factors were analyzed for outcomes according to length of stay. This criterion also avoided the probability of erroneous inclusion of patients in the groups.

  Another relative limitation was the sample size that was small in comparison with similar studies and relatively lower than desired for the number of predictors that entered the final model of logistic regression [31]. This limitation, however, does not invalidate the results, which showed, undoubtedly, from the standpoint of statistical significance, that some factors were predictors of outcomes, which does not mean that other predictors could not be identified with increasing size sample. Furthermore, the use of Hosmer and Lemeshow indicated the adequacy of the model used to analyze the data.

  Some aspects of the study obviate or mitigate the limitations of sample size:

  1) the relationship between these individuals and independent predictor variables indicates that all were present in each individual in varying proportions, which mitigates the effects of sample size smaller than the usually recommended, although not override it.

  2) our study was limited to patients undergoing isolated CABG with cardiopulmonary bypass in a given period of time (one year) in a single referral center, privileging the homogeneity of the sample against a larger number of individuals.

  3) Another aspect of reliability of the results of the logistic model is obtained with the potential reproducibility of data subjects for further studies [32].

  In particular, our model presents reliable as it can predict prolonged periods of stay in the ICU and in the ward for further analysis than presently done, considering that the predictor variables included are those mainly involved in these outcomes. Moreover, for each predictor variable, the significance of the odds ratio was high and the confidence intervals showed up distinctly narrow.

   

  CONCLUSIONS

  The bivariate and multivariate analyzes of the relationships between risk factors in the pre-, intra- and postoperative period and prolonged ICU stay after coronary artery bypass grafting with cardiopulmonary bypass, suggest that diabetes and smoking were risk factors predictors of the pre-operative period and mechanical ventilation the only predictor for the postoperative outcome. For the prolonged length of stay in the ward the following predictors were identified: LVEF <50% in the preoperative period, diabetes, in the period immediately after surgery, and nonspecific infection postoperatively. These findings point to the necessary evaluation of strategies aimed at reducing hospitalization time and suggests special attention to certain clinical and/or surgical conditions that may, when prevented or better controlled, reduce the length of hospital stay for patients undergoing coronary artery bypass grafting.
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    ABSTRACT

    INTRODUCTION: Hypoxemia is a frequent pulmonary complication in the postoperative coronary artery bypass graft. Detection of factors associated with their occurrence may indicate patients at risk for this complication, which allows tracing specific therapeutic and consequently reduce morbidity and mortality.

    OBJECTIVE: To identify related factors to hypoxemia occurrence in immediate coronary artery bypass graft postoperative.

    METHODS: In this retrospective cohort study, we studied 100 patients submitted to elective om-pump artery bypass graft , between April 2010 and December 2011, at a reference university hospital for cardiac surgery in the state of Maranhão. It was considered hypoxemia gas exchange ratio less than or equal to 300 mmHg. Associated variables with perioperative hypoxemia were defined by the Student T test, G or Mann-Whitney tests, Chi-square, or Fisher's exact test and multiple linear regression.

    RESULTS: Among studied variables, high body mass index (P=0.036) and smoking (P=0.024) were significantly associated with hypoxemia in the immediate coronary artery bypass graft postoperative. Hypoxemia incidence in this period was 55% and did not affects mechanical ventilation duration and Intensive Care Unit lengh of stay.

    CONCLUSION: In this sample, body mass index and smoking were associated to hypoxemia. These data reinforce the importance of clinical assessment to identify patients at risk for this complication, considering its high incidence in immediate postoperative period.

    Descriptors: Oxygen level. Postoperative period. Myocardial revascularization.

  

   

   

  INTRODUCTION

  Coronary artery bypass grafting (CABG) surgery, despite all the advances in clinical treatment and percutaneous interventions, is still used in coronary heart disease treatment [1]. Pulmonary complications in cardiac surgery postoperative period are very frequent and represent significant morbidity and mortality cause [2].

  Hypoxemia is one of the main causes of pulmonary complications characterized by decrease of arterial oxygen partial pressure (PaO2) [3,4]. Measuring severity of the pulmonary injury in mechanically ventilated patients is performed by PaO2 and inspired oxygen fraction (FiO2) ratio [5].

  Diverse mechanisms have been accounted for its development on cardiac surgery postoperative, especially atelectasis, shunt increase, respiratory and thoracic mechanics alterations, capillary and pulmonary parenchyma changes secondary to the left ventricular (LV) dysfunction or pulmonary endothelium injury [3,6].

  Elderly, obeses and patients with left ventricular dysfunction (ejection fraction of the left ventricle < 55%) and prolonged cardiopulmonary bypass (CPB) time (> 120 minutes) had higher risks to postoperative surgery hypoxemia [7]. Pulmonary chronicle diseases, diabetes and preoperative acute myocardial infarction are independent risk factors for hypoxemia after CABG [8].

  According to a recent study [7], predictor factors detection may indicate patients at high risk for postoperative hypoxemia that demand mechanical ventilation strategies, in order to prevent and treat pulmonary collapse during intra-operatory period, to minimize hypoxemia impact on mechanical ventilation duration, to reduce mobidity and mortality related to cardiac intervention, to reduce length of stay at Intensive Care Unit (ICU), and hospital costs.

  This study is designed to analyze factors related to hypoxemia in a specific population of patients undergoing CABG surgery, to determine its incidence in immediate post-operative period, and to evaluate if hypoxemia interfered on mechanical ventilation duration and lengh of stay in ICU.

   

  METHODS

  It is a retrospective descriptive cohort study conducted in a reference university hospital for cardiac surgery in São Luis, MA, Brazil, after Research Ethics Committee approval (Protocol Nº 0051/2012), as required by Resolution Nº 196/96 of the National Health Council.

  Patients who underwent CABG between April 2010 and December 2011 and were admitted to the Cardio ICU in the referred hospital were included in research.

  Adult patients (> 18 years old) from both genders were included in the study, with no prior cardiac surgery, submitted to elective on-pump CABG not associated to other procedures and ventilated in assisted/controlled volume mode, with PEEP (positive end-expiratory pressure) 8 cmH20 and FiO2 40%.

  Missing data related to PaO2/FiO2 ratio, perioperative death and returning to operation room were exclusion criteria to this study.

  Data were collected from Physical Therapy Evaluation form – divided in pre, intra and postoperative periods, filled with information from medical records – and registered in a specifically form designed for this study.

  During study period, two hundred and fifty-five patients were admitted to Cardiovascular ICU after CABG (Figure 1). Among them, 100 patients fulfilled all criteria and general characteristics are described in Table 1.
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  Preoperative data

  Preoperative variables were: age, considering as advanced age > 60 years old; gender; nutritional status, determined by Body Mass Index (BMI) calculated by weight/height2 ratio, considered as eutrophic = 20 to 24.9 kg/m2, overweight = 25 to 29.9 kg/m2 and obese > 30 kg/m2, established by the World Health Organization (WHO) [9].

  Other studied variables were risk factors to coronary diseases registered in anesthesiologist assessment available in medical records: diabetes mellitus (DM), hypertension, dyslipidemia (DLP), smoking (also were considered former smokers) and associative diseases: chronic obstructive pulmonary disease (COPD), acute renal failure (ARF), acute myocardial infarction (AMI) and prior angioplasty.

  It was not possible to correlate left ventricular ejection fraction (left ventricular dysfunction evaluation) due lack of data, cause it is not a routine service to have an echocardiogram in all preoperative patients.

  Intraoperative data

  For CABG patients underwent general anesthesia, tracheal intubation, controlled mechanical ventilation, surgical access via median sternotomy and CPB, performed with graphs of the left internal thoracic artery (LITA) and/or saphenous vein and the placement of mediastinal and pleural drains.

  Intraoperative analyzed variables were numbers of graphs, LITA use, number of drains, surgery time, considering a prolonged intervention > 210 minutes; pump time, considering prolonged when above 120 minutes; aortic clamping time, considering prolonged when above 90 minutes; and mechanical circulatory assistance use (intra-aortic balloon pump).

  Postoperative data

  After surgery, patients were admitted to the Cardiovascular ICU still under anesthesia. They were intubated and mechanically ventilated (Evita 2 Dura® - Dräger Medical, Lübeck, Germany) in assisted/controlled volume mode, according to Unit protocol [volume tidal (VT) 8 to 10 ml/kg; respiratory rate (RR) 12 to 16 bpm; inspitatory flow from 8 to 10 times minute volume (VT x RR); inspiratory time 1.0 second; FiO2: 40%; PEEP: 8 cmH2O].

  Twenty minutes after admission, arterial blood was collected for a blood gas analysis (ABL 800 FLEX® - Radiometer, Bronshoj, Denmark), in which PaO2 was analyzed and, consequently, gas exchange ratio (PaO2/FiO2). Other postoperative variables studied were mechanical ventilation duration and lengh of stay in the ICU.

  According to 3rd Brazilian Consensus Conference on Mechanical Ventilation Consensus [5], normal PaO2/FiO2 ratio is above 300 mmHg; as gas exchange deterioration value equal or lower than 300 mmHg; and extreme severity of respiratory condition below 200 mmHg.

  Current Berlin definition [10] classifies hypoxemia according to its level: Mild Hypoxemia (PaO2/FiO2 < 300 and > 200 mmHg), Moderate Hypoxemia (PaO2/FiO2 < 200 and >100 mmHg) and Severe Hypoxemia (PaO2/FiO2 <100 mmHg).

  To determine the presence of gas exchange deterioration in researched subjects, it was considered hypoxemia a PaO2/FiO2 ratio < 300, being classified according to Berlin definition [10].

  Statistical analysis

  Quantitative variables are described as mean and standard deviation or median (minimum, maximum), according to data distribution. Qualitative variables are presented by frequency and percentage. To normality test of the quantitative variables, D'Agostino-Pearson's test was used.

  To test the relation between normally distributed quantitative variables and severe hypoxia occurence, non-paired Student's t test was used. For quantitative variables of non-normal distribution, Mann-Whitney's test was used. Association between categorical and outcome variables was done using Chi-square test or Fisher Exact test. Quantitative variables whose statistic univariate tests presented P<0.25 were selected to enter the multivaried analysis by a multiple linear regression.

  A 95%-confidence interval was set. To process and data analysis was used the software Bioestat version 5.3 (Instituto Mamirauá, Belém, Pará, Brazil).

   

  RESULTS

  The incidence of hypoxemia, i.e., in the presence of PaO2/FiO2 <300, in this study, was 55%.

  About gender, most patients were male (76%). Mean age was 61.8±9.8 years (33-84 years) and 57% of them were elderly (> 60 years). There was no association between hypoxemia and these variables.

  Mean BMI was 26.1±3.8 kg/m2. Sixty percent of the sample were dystrophic. Among patients with hypoxemia in immediate postoperative period, 50.9% were overweight and 20% obese. This variable presented association to hypoxemia in this population (P=0.002).

  Smoking was observed in 40% of patients. Among the patients who presented hypoxemia, 50.9% were smokers or former smokers. Mild level of COPD was prevalent in 4%. Hypertension prevailed in 78% of population and diabetes mellitus in 44%. Among comorbities, smoking presents statistically association (P=0.024) for hypoxemia occurence. Others variables were not statistically associated with development of hypoxemia in immediate postoperative period.

  The univariate analysis of hypoxemia occurrence and preoperative variable of the study group are presented in Table 1.

  Assessed intraoperative characteristics are shown in Table 2. Among studied patients, seven percent used only one graph, 40% two graphs and 53% three or more. Mean graphs number was 2.5±0.7, and LITA was used as graph in 91 patients. Remaining patients have received only venous graph. Average number of drains was 1.8±0.5. Twenty three percent used just one drain, seventy percent used two drains and 7% three drains. Mechanical circulatory assistance with intra-aortic balloon pump was used in only 3% of the subjects. None of these variables presented statistically association with hypoxemia in immediate postoperative period.
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  Mean surgery time was 3 hours and 45 minutes which was considered prolonged. Average pump time was 82.9±29 minutes. In 92% of the patients, pump time was shorter than 120 minutes. Mean aortic clamp time was 59.1±22.7, and 93% less than 90 minutes. These variables did not have any association with hypoxemia during CABG immediate postoperative.

  For multiple regression, BMI and surgery time were considered. F value (regression) was significant (P=0.02), accepting the hypothesis that at least one of analyzed variables influenced hypoxemia occurence. Among partial regression coefficients, only BMI was statistically significant (t=-2.66, P=0.009).

  The median of time for interruption of ventilation device for the studied group lasted around 9 hours and 54 minutes and the ICU admission, two days. The presence of hypoxemia did not interfere with time of mechanical ventilation and ICU admission, as observed in Table 3.
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  Mean PaO2 quantified after ICU admission was 117.7±35.3 mmHg; in no hypoxemia patients was 150.6±22.2 mmHg; and in patients with hypoxemia was 72.1±3.9 mmHg. Average PaO2/FiO2 ratio was 294.2±88.2, ranging 165.3 to 510 mmHg.

  When hypoxemia severity [10] was evaluated, 45% of 100 patients in the study had PaO2/FiO2 ratio classified as normal (> 300 mmHg). PaO2/FiO2 ratio greater than 200 mmHg and lower or equal to 300 mmHg (mild hypoxemia) was observed in 37% and 18% of them had moderate hypoxemia (100 mmHg<PaO2/FiO2<200 mmHg). None of the patients presented severe hypoxemia (PaO2/FiO2<100 mmHg).

   

  DISCUSSION

  Hypoxemia in CABG immediate postoperative is strictly related to risk factors associated to prior comorbidies and surgical procedure [11]. Among these comorbidities, advanced age, overweight, left ventricular dysfunction were associated to hypoxemia according to Szeles et al. [7], which analyzed risk factors to hypoxemia in CABG immediate postoperative in 481 patients with no relevant respiratory medical history.

  In other studies [3,7,12], age was also mentioned as a risk factor related to hypoxemia after CABG. For Szeles et al. [7], age was an independent risk factor for hypoxemia and each year after age 34 increased their risk in 0.32% [7].

  In our study we did not observe a significant association between advanced age and hypoxemia. However, considering physiological aspects, pulmonary function deteriorates with aging and the primary modification that happens in healthy person lungs due to aging is a gradual elastic retraction loss, reducing expiratory flow and increasing ventilation-perfusion inefficiency [13].

  Divergent outcome from previous studies may be related to cut-off point of advanced age in this research, equal or above 60 years.

  About weight, significant association was verified between high BMI and hypoxemia. This result is corroborated other studies in which obesity is described as a risk factor for hypoxemia [3,7].

  Proposed mechanism to explain this result is obese patients' abdominal wall, in general, being thicker due to adipose panicle, contributing to increasing abdominal pressure over diaphragm and collapsed parenchyma volume in caudal and dependent lung areas [7].

  Another associated factor with hypoxemia occurrence in this study was smoking. Ambrozin et al. [14] analyzed some pulmonary function aspects after CABG related to preoperative risks and verified that half of the cases presented decreased gas exchange ratio, influenced by comorbidies such as pre-existing lung disease, respiratory symptoms and smoking.

  Smokers present higher respiratory complications risk during postoperative period, due not enough respiratory system integrity to maintain alveolar ventilation [15]. This data reinforces preoperative assessment importance to identify those patients [14].

  According to Morsch et al. [16], damages in pulmonary function and respiratory muscle strength after CABG are associated to transoperative factors, such as sternotomy, CPB, and general anesthesia.

  CPB has been considered important cause of hypoxemia in immediate postoperative CABG [3,7]. Szeles et al. [7] showed that CPB was an associated factor to severe hypoxemia in univariate analysis. Hypoxemia ocurred in 37.9% of patients with pump time higher than 120 minutes; in 29.3% with pump time less than 120 minutes; and 20% in off-pump CABG.

  In our research we did not observe an association between hypoxemia and CPB. This result may be related to lower pump time (less than 120 minutes) in 92% of patients, with mean time 82.9 minutes. According to Nozawa et al. [17], is highly probable that inflammatory aggression due longer pump time causes higher interstitial alveolar injury and edema.

  However when Cox et al. [18] investigated effects of on and off-pump CABG on pulmonary function by an alveolar-arterial oxygen gradient in patients with adequate ventricular function and no pre-existing pulmonary disease, it was observed a similar level of pulmonary dysfunction in both groups. It suggests that pulmonary gas exchange deterioration associated with cardiac surgery is due to other factors, not only CPB. We highlight that in these patients, mean pump time was low (74.36 minutes), closer to our study time.

  Szeles et al. [7] also demonstrated high incidence of hypoxemia (54.2%), even considering gas exchange lower than 200 mmHg. Among these, 27.3% presented PaO2/FiO2 ratio lower to 150, demonstrating higher hypoxemia severity in this group of patients when compared to our research, in which no one presented this ratio lower than 150 mmHg.

  Some strategies to prevent hypoxemia have been used after cardio surgery, as alveolar recruitment with PEEP, showing gas exchange ratio improvement [19]. Almost half of patients needed some therapy to reverse hypoxemia such as alveolar recruitment, PEEP level elevation or oxygen therapy [20].

  Laizo et al. [21] analyzed complications that increased ICU lengh of stay and found as cause those related to pulmonary function (COPD and smoking, pulmonary congestion, prolonged mechanical ventilation), besides infections, kidney failure, stroke and hemodynamic instability (as arterial hypotension, arrhythmia and AMI).

  Weiss et al. [3] pointed hypoxemia as responsible for increase mechanical ventilation duration, ICU lengh of stay and hospital cost in CABG postoperative patients. This association was not observed in our research. Perhaps this result is explained by transitory hypoxemia in the first few hours after ICU admission presented by a lot of patients, with no implication in those times, besides PEEP level applied in admission.

  Limitations of this study are related to its design, since retrospective studies may present selection and measurement biases. Regarding data collection from medical chart, with no direct patient's evolution follow-up may also be characterized as a limitation factor. In some included patients, variables related to lifestyle such as smoking habit and intensity, pre-existing diseases, and left ventricular function were only cited in a qualitative manner. While inevitable data fail, available variables were categorized in the best way possible.

   

  CONCLUSION

  In this sample, body mass index and smoking were associated to hypoxemia. These comorbities are easy to be observed during preoperative assessment. For these high risk patients, implementation of mechanical ventilation strategies such as higher PEEP and alveolar recruitment, aiming to prevent and treat pulmonary collapse should contribute to minimize hypoxemia incidence and morbid-mortality related to cardiac surgery. Therefore, there are many aspects to study, yet,searching for effective interventions able to improve the clinical outcomes for this group of patients.
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    ABSTRACT

    OBJECTIVE: To report the institution experience with the surgical treatment of adults with congenital heart disease due to the increasing number of these patients and the need for a better discussion of the subject.

    METHODS: Retrospective analysis describing demographic data, risk factors and results.

    RESULTS: 191 patients between 16 and 74 years old were operated on. Primary correction was done in 171 cases, 93 (55%) for atrial septal defect repair. Among 20 (12%) reoperations, pulmonary valve replacement was done in six cases. The mean intensive care and hospital stay were 2.7 and 8.5 days respectively, significantly greater for the reoperated cases (P=0.001). The mean bypass and clamping times were 68.6 and 44.7 minutes respectively, greater for the reoperated cases (P<0.0001 and P=0.0003 respectively). Hospital mortality was 4.2% and male sex, functional class III-IV and older age at operation were predictive risk factors. Significant complications were more frequent in the reoperated cases (P<0.003), mainly atrial flutter and fibrillation. Among 183 patients discharged, 149 (82%) are being followed and atrial flutter and fibrillation are common. The mean functional class value improved significantly after operation (1.66 to 1.11; P<0.0001). The estimated survival was 96.2% in six years.

    CONCLUSION: Heart surgery in adults with congenital heart disease can be accomplished with low mortality and functional class improvement. Immediate and late complications are frequent. Multicenter studies are important to better characterize this patient population in the country.

    Descriptors: Heart defects, congenital. Adult. Cardiac surgical procedures.

  

   

   

  INTRODUCTION

  The progressive improvement in the available therapeutic options for treating congenital heart diseases has allowed the great majority of these patients to be treated during pediatric age. The success of these interventions, most of them palliative, and the routine follow up assessment have been responsible for a new population of adolescents and adults [1] with residual cardiovascular lesions [2]. This group of patients, added to those with late diagnosed congenital heart disease or with late symptoms presentation might need an invasive treatment in a period when age related problems also require attention.

  The surgical treatment of congenital heart disease in the adult patient has peculiar characteristics. The great variety in diagnosis as well as the complications and residual lesions frequently found makes this therapeutic approach particularly challenging requiring adequate human and structural facilities in order that good results are achieved.

  The aim of this study was to review the experience with the surgical treatment offered to adults with congenital heart disease in a tertiary center situated in the São Paulo state where the pediatric invasive treatment for this type of disease has mainly developed during the last twenty years. Reports of global experiences with this type of patients in the country were not available until recently when a relevant experience was published [3]. However, results with specific groups of patients may be found [4-7].

   

  METHODS

  A retrospective analysis of all patients 16 years and older submitted to a surgical procedure for treatment of a congenital heart defect at the Hospital das Clínicas da Faculdade de Medicina de Ribeirão Preto da Universidade de São Paulo (HCFMRP/USP) was performed. The cases available for the study underwent surgery between 1st January 1970 to 1st April 2010. The great majority of the patients lived in the city area (n=40, 20%) or in the region (n=133, 70%) while 17 (10%) were referred from other states. An Excel data base was created containing general information of the patients, possible preoperative risk factors such as diabetes, cyanosis, smoking, systemic hypertension, obesity and chronic lung disease, detailed information regarding the surgical procedure, hospital complications and follow up information.

  The preoperative data collected, using the information available in the patients notes were: diagnosis [echocardiogram (ECHO) and/or catheter], clinical function according to the New York Heart Association (NYHA) and left ventricular function assessed by ECHO or angiography and classified based on the ejection fraction value as good (>50%), reasonable (between 50% and 30%) and bad (<30%). Pulmonary hypertension was defined when the systolic pulmonary artery pressure was greater than 60 mmHg during ECHO or cardiac catheterization. The surgical informations noted were the type of procedure, the cardiopulmonary bypass (CPB) and clamping (CLAMP) time and also the intensive care and hospital length of stay. The hospital complications were classified as major (high risk) or minor (low risk). After hospital discharge, the informations noted were the length of follow up, functional class at the last outpatient visit and also the complications and comorbidities detected. The comorbidities diagnosed during the long term follow up were classified as major or minor according to the degree of clinical impairment at the assessment. The functional class was numerically transformed from I to IV to 1 to 4 [8].

  Statistical analysis was performed using the GraphPad Instat (GraphPad Software, Inc) software. The non-parametric Mann Whitney test was used for comparison of the mean values. The Fisher exact test was used for univariate analysis when the following parameters were assessed: gender, age at operation, functional class, left ventricular function, pulmonary hypertension, arrhythmias, bypass and clamping time, systemic hypertension, cyanosis, plasmatic creatinin and smoking habit. Significant differences were considered when the P value was <0.05. A tendency to statistical significance was considered when the P value was situated between 0.05 and 0.10. The survival probability was assessed using the Kaplan-Meier method. Individual informed consent was not requested and the study was approved by the Ethical Committee of the institution.

   

  RESULTS

  One hundred and ninety one patients underwent surgery and the annual distribution of the procedures can be seen in Figure 1. One hundred and seventy-two (90%) patients were treated in the last eleven years. The mean age at operation was 34±14 years (16 to 74 years). One hundred and seventeen (61%) were female and seventy-four (39%) were male. The preoperative information can be seen in Table 1. In one hundred and seventy one (89%) patients a primary correction was done while twenty (11%) were re-operated. The diagnoses and number of procedures can be seen in Figures 2 and 3.
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  The mean intensive care stay was 2.76±3.3 days (range 1 to 37 days). CPB was used in 171 (89%) patients and the mean time duration was 68.65±46 minutes (range 18 to 220 minutes). Procedures without CPB (11%) included relief of aortic coarctation (n=14), ductus ligation (n=5) and pulmonary valvotomy (n=1). Aortic clamping was employed in 166 patients and the mean time duration was 44.71±34 minutes (range 7 to 167 minutes).

  Immediate results

  Eight (4.2%) patients died during the 30 days after the procedure, all of them during the same admission. Mortality occurred in three patients with an atrial septal defect (ASD), two of them older than 60 years and one submitted to a simultaneous coronary bypass graft; in two patients submitted to a correction of an atrioventricular septal defect, one of them a complete form in a 63-year-old patient; one case of Fallot's tetralogy repair; one patient submitted to a mechanical aortic valve replacement plus coronary artery bypass graft and one case of Fontan operation. The causes of death were sepsis due to respiratory infection (n=3), low cardiac output (n=2), cardiac tamponade, sudden death and pulmonary edema, one case each.

  In 171 patients who had undergone a primary correction, 33 (19%) had 30 major and 12 minor complications. Among the 30 major complications, the more frequent were the arrhythmias (n=14), mainly atrial flutter or fibrillation (n=9). Among these nine patients with atrial arrhythmias, six of them had been submitted to a secundum ASD closure (Table 2).
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  In 20 reoperated patients, eight (40%) had 10 major and 3 minor complications. Among the 10 major complications, the most frequent was the acute renal failure (n=3) (Table 2).

  The major and minor complications were more frequent in the reoperated patients (n=8, 40%) than in the patients submitted to a primary repair (n=33, 19%) with a tendency for statistical significance (P<0.08).

  The major complications were more frequent in the reoperated cases (n=10, 50%) than in the patients submitted to a primary repair (n=30, 18%) (P<0.003).

  There was no mortality among the patients submitted to a re-operation albeit the duration of the CPB (P<0.0001) and CLAMP (P=0.0003) were significant longer and having a longer hospital length of staying (P=0.001) than the patients submitted to a primary repair.

  Regression results analysis for 30 day-mortality disclosed that male gender (P=0.006), older age at operation (P=0.004) and preoperative functional class III-IV (P=0.004) were considered risk factors for surgical mortality.

  Late results

  Among the 183 patients discharged from hospital, two died suddenly (one with an ASD and the other a Rastelli operation in a case of congenitally corrected transposition) and another of non cardiac cause. Information regarding late follow up were available in 149 (82%) patients who had a mean follow up period of 5.4±6.1 years (range 4.4 to 6.4 years). One hundred and eleven (74%) of these patients were seen in the last three years.

  In 129 patients who underwent a primary correction, 18 (14%) had 11 major and 10 minor complications/morbidities detected during late follow up. Among the 11 major complications/morbidities, the arrhythmias (n=7) were the most frequent, and among them, atrial flutter or fibrillation (n=6). Among the six cases with atrial flutter or fibrillation, five had been submitted to a secundum ASD closure (Table 3).
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  In the 20 patients who underwent a reoperation, 4 (20%) had two major and two minor complications/morbidities detected during late follow up (Table 3).

  There was no significant difference regarding the occurrence of complications between the patients submitted to a primary correction and those who were re-operated (P=0.515).

  After operation, a significant number of patients changed their functional class from II to I (41% to 90%) (P<0.0001). At the last outpatient visit, 134 (90%) were in NYHA class I, while 13 (9%) were in class II and 2 (1%) in class III (Figure 4). The numeric transformation of the functional class disclosed a significant difference (P<0.0001) between the mean values before (1.66) and after (1.11) the operation. The actuarial survival curve showed that 96.2% of the patients were alive within six years of follow up (Figure 5).
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  DISCUSSION

  Mainly in view of the surgical techniques improvement during the last 60 years [9], particularly verified in the neonatal treatment, a growing number of patients with congenital heart disease are reaching adulthood [10]. The great majority of these patients, however, can not be considered cured. Sequela and residual lesions are frequent [2] demanding special attention during a period of life when problems related to the individual activities and to the natural aging process might interfere with the lesion physiopathology [11,12]. An interesting and still not well discussed subject, especially in Brazil, is the surgical approach in adults with congenital heart disease, frequently necessary in those patients with late diagnosis and those in need of a reoperation. The data here presented are concerned to a tertiary institution dedicated to congenital heart disease treatment for the last 40 years. However, it should be noted that the complex forms of defects started being treated in the last 20 years, which gives a peculiar characteristic to our experience, with an important prevalence of mild and moderately complex lesions differing, in some respect, of the experience of pioneer institutions in the country [3].

  Initially, attention should be drawn to the fact that 90% of the patients were treated during the last 11 years. Another interesting aspect is the high proportion of female patients (61%), certainly related to the great number of ASD, a common feature reported in other experiences [13-15]. It should also be emphasized that only 40 (20%) patients lived in the city area (population 600.000 inhabitants). This information is important when the number of patients in continuing follow up in a specific institution is discussed. Extrapolating recently published data [16], the estimated number of adults with congenital heart disease in the Ribeirão Preto city is 1920 patients. In our recently published outpatient data [17] only 23% of 413 patients lived in the city, showing that the great majority of them were not followed in a specialized unity, a finding already reported [18].

  Immediate results

  The 30-day mortality was 4.2% and numerically comparable with recent publications available where this number varies from 1.5% to 6.3% [13-15,19]. However, a detailed analysis of these experiences shows that comparison with our data is not adequate due to their high number of reoperations [13] and also of very complex cases [19] based on the NYHA functional class. Albeit our patients with III and IV functional class corresponded to only 11% before operation, two of our early deaths occurred in patients with not complex forms of congenital heart disease, ASD and partial atrioventricular septal defect. Despite the relative benignity of the intervention in these types of defects, the possibility of complications has already been reported [20]. Another fact which certainly influences results is the number of operated patients. Our experience is relatively small when compared with other publications where the numbers varied from 438 to 2012 [3,13-15,19].

  In the univariate analysis we found that male gender, older age at operation (47±17 years) and functional class III-IV were considered risk factors for death. Albeit the significant statistically difference found, we believe this information should be assessed with caution in view of the small number of deaths. Particularly regarding the age at operation, we found it difficult to establish a number above what the surgical risk should be considered high. Also, known risk factors as pulmonary hypertension [13] and increased CPB time [21,22] had only a tendency for statistical significance in our data.

  Postoperative complications occur frequently and can be multiple [13-15]. The prevalence in our material of 21% patients with major complications is similar to the experience reported by Vida et al. [14] where this number was 22%. However, it differs considerably from the results of an Italian multicentre study: 29% of 856 patients who had undergone surgery [15] and two factors could possibly explain this difference. Unlike this last investigation, we did not consider as complication the prolonged ventilatory time in the intensive care unit. Also, in a multicentre study, it is possible that the increased number of complications is contaminated by events originated from groups with small experience which participated in the study.

  It is interesting to note that the occurrence of complications was greater in the patients who underwent a reoperation (40%) than in those submitted to a primary correction (20%). However, the statistical analysis showed that this difference had only a tendency to significance (P<0.08). When we assess only the major complications, it is clear that they tend to occur more frequently in the reoperated patients (P<0.003). It should be remembered that the number of reoperated patients was small (n=20) with no early mortality despite the fact that they have required a prolonged time of CPB, CLAMP and intensive care stay. It is well known the fact that reoperations are more demanding and have a significant morbidity, albeit low mortality can be accomplished when the procedure is done in centers dedicated to adult congenital heart disease treatment [22].

  As already reported [13-15], the arrhythmias are the most frequent complications and, among them, atrial flutter or fibrillation, which also occurred in our patients and were commonly associated to a secundum ASD closure. This type of complication deserves special attention, mainly due to the fact that it is the most common cause of hospital admission in adults with congenital heart disease [23].

  Late results

  Among 183 patients discharged, three of them died during follow up, one of a non cardiac cause and two probably due to a cardiovascular complication since the nature of the death was sudden. This low late mortality rate makes a risk factor analysis impossible. However, it is well known that arrhythmias, cyanosis, smoking and depressed left ventricular function are considered risk factors for late death in this group of patients [13].

  The analysis of the late results, usually hard to be accomplished in our country, was possible in 149 (82%) patients and, despite better than the index reported by a multicenter European study (68%) [14], it is inferior to those registered in a multicenter Italian study (87%) [15] and in a Dutch study (89%) [13].

  The mean follow up period of our patients was 5.2 ± 6.1 years (median: four years, CI 95%: 4.41 – 6.38 years) which characterize our follow up information as a medium term one. During the last three years 111 (74%) of these patients have routinely been seen at the outpatient clinic. This 26% of patients lost to follow up is worrisome, and, as already emphasized [14] a policy of active search of patients should be undertaken by any tertiary unit in order that the intervention results are known.

  Despite the incidence of complications and comorbities found during late follow up were more prevalent in the reoperated patients (20%) than in those submitted to a primary repair (14%) the difference had no statistical significance. It should be noted the important occurrence of arrhythmias in these patients (8/22) with significant prevalence of atrial flutter or fibrillation (six cases), frequently associated to a secundum ASD closure.

  Albeit the criteria for functional class classification recommended by the New York Heart Association is widely applied, recent studies have demonstrated that this method underestimates the real individual capacity [24]. However, it is generally used as a parameter of cardiovascular function and being particularly useful when a group of patients is assessed before and after an intervention. In the data here presented an analysis of the total number of patients was done aiming to have an idea of the general degree of improvement after operation. Obviously a detailed analysis by groups of patients is desirable, however difficult in our cases due to the small proportion of patients in some groups. Taking into account this information, a significant migration from class II before operation to class I after the procedure (41% to 90%) was noted, which is comparable to the experiences of Putman et al. [13] (80%), Vida et al. [14] (90%) and Padalino et al. [15] (79%). The numeric transformation of the functional class has not been frequently used [8]. However, we believe it can be useful when a group of patients is assessed, since it reflects the occasional difficulty in classifying a specific patient in one or another functional class. The mean value difference was significant, which also allowed us to conclude that our patients were not so physiologically impaired. We believe this parameter should be continually evaluated in this group of patients, however, recent investigations have suggested that a more objective assessment be used for cardiovascular function analysis, like the ergoespirometry. The results of this test may disclose patients under higher cardiovascular risk for complications and death, indicating which of them should be more carefully followed up [25].

  The survival probability according to the Kaplan-Meier method was 96.2% at six years, very similar to the numbers of Padalino et al. [15] (96% at five years) and Vida et al. [14] (97% at five years). Due to the great diagnostic variability usually found in groups of adult patients with congenital heart disease, an actuarial analysis based on groups of defects is difficult in our cases, which would be feasible with more patients.

  Despite the parameters above discussed have been widely employed for late results evaluation of patients followed in the long term, we share the opinion that the individual quality of life is an important aspect which should be considered in the outpatient assessment because it can give a more complete idea of the individual status [12,26].

  Based on these pieces of information, we believe that the surgical treatment of adults with congenital heart disease can be accomplished with low mortality, depending on the severity of the disease. The immediate complications are frequent, particularly the arrhythmias. The long term follow up of these patients is crucial in order to know the results of the procedures. During this period, the residual lesions are frequent, specially the arrhythmias. Also, the occurrence of other morbidities is important and should be adequately addressed. Proper advice to the patient at discharge is mandatory, also to the physician in charge of the follow up [27].

  Due to the excellent improvement in the invasive treatment of children with congenital heart disease a growing number of patients with complex lesions will reach adulthood. Consequently, the profile of these adult patients will change with more reoperations and percutaneous treatment being needed [28]. Considering the special characteristics of the material here presented, it should not be considered as the usual spectrum of patients to be found in centers with large experience in congenital heart disease treatment. Due to this regional characteristic, certainly present in other centers in the country, to the great diagnostic variability usually found and to the different surgical strategies employed in the treatment of these patients, we believe that multicenter studies are of extreme importance. This model of investigation [29], of crescent interest in the international literature will allow us to know the profile of our patients, to verify the results of the procedures adopted and to discuss the efficacy of different therapies. Adults with congenital heart disease constitute a very special group of individuals, many of them survivors of several operations. The tendency is that the number of these patients will increase dramatically [30] and the institutions dedicated to this type of assistance should be ready to work efficiently. Due to the absolute absence of reports regarding this subject among us, comparison of our results becomes difficult.

  Despite the comparison of our data with those disclosed by a recent report [3] coming from a pioneer center in the country is possible in some aspects, they both differ fundamentally in terms of patient population, institutional characteristics, detailment of postoperative complications and information regarding follow-up. These differences, as we can see it, add to the informations we consider important regarding the management to these patients.

  Study limitations

  The data here presented reveals the institution experience. The number of old patients with lost informations is probably very small and we believe it would hardly change the results. The great diagnostic diversity makes it difficult to assess the results by groups of patients. Some important parameters related to the immediate results like the intensive care length of mechanical ventilation were not studied but we believe that the information available reflect the usual outcome of these patients. The long term results analysis was improved through an active search of patients lost to follow up and should be considered when the results with other studies are compared.
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    ABSTRACT

    OBJECTIVE: To compare the effects of different levels of positive end-expiratory pressure on respiratory mechanics and oxygenation indexes in the immediate postoperative period of coronary artery bypass grafting.

    METHODS: Randomized clinical trial in which 136 patients underwent coronary artery bypass grafting between January 2011 and March 2012 were divided into three groups and admitted to mechanical ventilation with different positive end-expiratory pressure levels: Group A, 5 cmH2O (n=44), Group B, 8 cmH2O (n=47) and Group C, 10 cmH2O (n=45). Data about respiratory mechanics were obtained from mechanical ventilator monitor and oxygenation indexes from arterial blood gas samples, collected twenty minutes after intensive care unit admission. Patients with chronic obstructive pulmonary disease and patients submitted to off-pump, emergency or combined operations were not included. For statistical analysis, we used Kruskal-Wallis, G and Chi-square tests, considering results significant when P<0.05.

    RESULTS: Groups were homogeneous in terms of demographic, clinical and surgical variables. Patients ventilated with positive end-expiratory pressure of 10 cmH2O (Group C) had best compliance (P=0.04) and airway resistance values, this, however, without statistical significance. They also had best oxygenation indexes, with statistical difference in all analyzed variables, and lower frequency of hypoxemia (P=0.03).

    CONCLUSION: Higher levels of positive end-expiratory pressure in immediate postoperative period of coronary artery bypass grafting improved pulmonary compliance values and increased oxygenation indexes, resulting in lower frequency of hypoxemia.

    Descriptors: Positive end-expiratory pressure. Respiratory mechanics. Oxygenation. Myocardial revascularization.

  

   

   

  INTRODUCTION

  Despite clinical treatment and percutaneous interventions advances, coronary artery bypass grafting (CABG) is widely used in treating patients with coronary heart disease [1]. Surgical treatment goals are symptoms relief, ischemic myocardium protection, ventricular function improvement, prevent heart attack, regain of physical, mental and social conditions and prolonging life and its quality [2].

  Moreover, this surgery may cause organic alterations, such as respiratory and oxygenation failure in postoperative period, especially in elderly, obese and patients with left ventricular dysfunction (left ventricular ejection fraction <55%) and prolonged cardiopulmonary bypass (CPB) time (>120 minutes) [3]. Pulmonary complications associated to cardiac surgery include respiratory mechanics and gas exchange alterations, mainly due to alveolar collapse [4].

  Positive end-expiratory pressure (PEEP) may improve oxygenation and prevent atelectasis [5], while keeping airway pressure positive throughout expiration, especially at the end, promoting alveolar and small airways recruitment and stabilization, reducing pulmonary shunt and increasing functional residual capacity, thus preventing alveolar collapse [6].

  In this study, we compare the effects of different PEEP levels on respiratory mechanics and oxygenation indexes after CABG to identify the most effective mechanical ventilation parameter.

   

  METHODS

  Study design

  Randomized clinical trial in a northeastern Brazilian federal universitary hospital.

  Sample Composition

  We studied 136 adult patients undergoing CABG between January 2011 and March 2012. We excluded patients with chronic obstructive pulmonary disease (COPD) and those requiring emergency, concomitant or off-pump surgeries. We also excluded patients who died in the perioperative period before weaning from mechanical ventilation.

  Data Collection

  Preoperatively, patients received information and an explanation about the research. Postoperatively, data were collected from a Physical Therapy Evaluation Form and medical records. This form was designed for the study and was divided into three parts: pre-, intra- and postoperative periods.

  After ICU admission, mechanical ventilation was applied using mechanical ventilator Evita 2 dura (Dräger Medical, Lübeck, Germany). Patients were admitted to volume control mode, as service protocol, with following parameters: tidal volume between 6 and 8 ml/kg, respiratory rate equal to 14 bpm, inspiratory flow of 8 to 10 times the minute volume, inspiratory time equal 1 second and inspired oxygen fraction 40%.

  Patients were assigned to one of three groups using a simple draw and ventilated with different PEEP values postoperatively, as follows: Group A, PEEP=5 cmH2O (n=44); Group B, PEEP=8 cmH2O (n=47); and Group C, PEEP=10 cmH2O (n=45). After draw, information about which group the patient would be allocated, was given to ICU members. Intraoperatively, all patients were ventilated with PEEP 5 cmH2O.

  Twenty minutes after admission, respiratory mechanics data were recorded from mechanical ventilator monitor and arterial blood sample was collected and processed by ABL 800 FLEX blood gas analyzer (Radiometer, Bronshoj, Denmark), as routine, and then identified and calculated oxygenation indexes. After blood gas analysis, mechanical ventilation parameters were adjusted according to patient's therapeutic needs.

  Once satisfactory clinical conditions were achieved, including hemodynamic stability; absence or minimal bleeding; Glasgow Coma Scale score >10; and minimum mechanical ventilation parameters on pressure support mode (PS=7 cmH2O, PEEP=5 cmH2O, FiO2 <40%), patients were extubated and oxygen was administered by nasal catheter, as established by routine service.

  Definitions

  Arterial oxygen partial pressure and inspired oxygen fraction ratio (PaO2/FiO2) was classified as [7]:

  
    • Normal: PaO2/FiO2 > 300 mmHg;

    • Mild hypoxemia: 200 mmHg < PaO2/FiO2 < 300 mmHg;

    • Moderate hypoxemia: 100 mmHg < PaO2/FiO2 < 200 mmHg;

    • Severe hypoxemia: PaO2/FiO2 < 100 mmHg.

  

  For arterial-alveolar oxygen partial pressure ratio (PaO2/PAO2), which estimates pulmonary shunt, the reference values was considered as 0.74 to 0.90 mmHg [8].

  For Respiratory Index (RI), alveolar-arterial oxygen gradient and arterial oxygen partial pressure ratio [P(A-a)O2/PaO2], normal values are between 0.74 and 1.0 mmHg. Index greater than 2 mmHg reflects refractory hypoxemia and elevated pulmonary shunt [8].

  Ethical Aspects

  The study was approved by Research Ethics Committee of the Institution (No. 346/10), as required by Resolution 196/96 of the National Health Council and all patients signed written informed consent.

  Statistical Analysis

  Collected data were assessed using Stata/SE statistical software version 11.1 (StataCorp, College Station, TX, USA). We used Shapiro-Wilk test for normality in groups. Quantitative variables were described as mean and standard deviation and differences were confirmed using Kruskal–Wallis test. Qualitative variables were expressed as proportions and association between these variables and outcome was tested using G and Chi-square tests. Results were considered statistically significant when P<0.05.

   

  RESULTS

  One hundred sixty-seven patients underwent CABG during the study period, with 29 not participating because of CABG and another surgical procedure association (22 patients); COPD (6 patients); and off-pump surgery (1 patient). Two other patients were excluded because of death before weaning from mechanical ventilation. The mortality in this population was 1.2%.

  Final sample was composed by 136 patients, predominantly male (70.6%) with mean age 60±9.3 years and body mass index 26.6±3.8 kg/cm2. Groups did not differ significantly in demographic, clinical and surgical parameters (Tables 1 and 2).
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  Compliance mean was 50.3±17.5 ml/cmH2O while airway resistance mean was 7.6±3.3 cmH2O/L/s. When associated different levels of PEEP to respiratory mechanics, patients ventilated with PEEP 10 cmH2O (Group C) had higher compliance values (P=0.04) and lower airway resistance values with no statistical significance.

  Oxygen saturation (SpO2) mean was 97.7±2%. Arterial oxygen partial pressure (PaO2) mean, determined immediately after ICU admission, was 116.9±34.1 mmHg, ranging from 53.7 to 203 mmHg. PaO2/FiO2 ratio mean was 292.3±85.2, ranging from 134.3 to 507.5.

  Regarding hypoxemia severity, we found that 42.6% of patients had normal PaO2/FiO2 ratio. Mild hypoxemia was also observed in 42.6% of patients and 14.7% of patients had moderate hypoxemia. No patient had severe hypoxemia.

  Arterial-alveolar oxygen partial pressure ratio (PaO2/PAO2) mean was 0.47±0.14 mmHg. Only 4.4% of the patients presented normal value.

  Alveolar-arterial oxygen gradient [P(A-a)O2] mean was 130.8±34.3 mmHg. Respiratory Index mean was of 1.31±0.69 mmHg and was normal in only 15.4% of patients.

  Highest SpO2, PaO2, PaO2/FiO2 and PaO2/PAO2 and lowest P(A-a)O2 and RI means were found in patients ventilated with PEEP 10 cmH2O (Group C), and all of these variables had statistically significant differences between groups. Group C patients had also less hypoxemia occurrence (68.2% vs. 61.7% vs. 42.4%, P=0.03) (Figure 1).
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  Respiratory mechanics and oxygenation association between groups are shown in Table 3.
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  In the present study hemodynamics measurements such as arterial blood pressure and heart rate were not assessed. However, no significant hemodynamic changes were observed in any patient.

   

  DISCUSSION

  In this study that assessed the relation between different PEEP levels and respiratory mechanics and oxygenation indexes on postoperative CABG, showed that higher levels of PEEP (10 cmH2O) may promote a respiratory mechanics values increase and provide better oxygenation indexes in immediate postoperative period.

  Previous studies showed that use of PEEP in high level after elective CABG improves oxygenation and lung compliance [9,10].

  Decreased lung compliance after CABG is well established, probably due interstitial edema, hemorrhage and vascular congestion that increases lung stiffness [11]. In cardiac surgery immediate postoperative period, static compliance is lower than normal, probably reflecting atelectasis [9]. These changes may be related to intraoperative procedures as mechanical ventilation with low volumes and low PEEP levels and sternotomy, which alters chest wall compliance [12].

  Staton et al. [13] compares pulmonary outcomes in patients undergoing on- or off-pump CABG, concluding that compliance is lower in patients undergoing on-pump surgery, instead of worse gas exchange and later extubation. In our study, all patients underwent on-pump surgery, being expected worst compliance values. High PEEP was able to improve compliance in this sample.

  Babik et al. [14] assesses respiratory mechanics changes during cardiac surgery, showing that airway resistance increases more than 70% in patients undergoing on-pump surgery, does not changing in off-pump. Auler Jr et al. [11] in a prospective trial that assessed effects of PEEP on respiratory mechanics and hemodynamics of CABG patients concluded that higher levels of PEEP promote reduction in airway resistance. Similar findings were found in our study, but with no statistical significance.

  According to Singh et al. [15], gas exchange changes are the most significant postoperative CABG complications. Thence, we chose study oxygenation indexes because they appropriately reflect changes in pulmonary function after on-pump surgery [16].

  Despite this and other studies show advantages of high PEEP on oxygenation and compliance, controversies about their real advantages still remain.

  In randomized controlled trial performed by Marvel et al. [17] with patients undergoing CABG and ventilated with PEEP levels of 0, 5 or 10 cmH2O, it was demonstrated that higher levels of PEEP not provides sustained beneficial effect on arterial oxygenation. This effect was also found by Celebi et al. [18] in another randomized controlled trial in which patients were ventilated with PEEP titrated to achieve the best PaO2.

  Michalopoulos et al. [19] examined the effects of different levels of PEEP (0.5 and 10 cmH2O) in arterial oxygenation in patients after cardiac surgery and showed no advantage in gas exchange applying low levels of PEEP when compared to no PEEP.

  Moreover, Dongelmans et al. [10] comparing application of high level of PEEP (10 cmH2O) with physiological level (5 cmH2O) after CABG, showed that higher values of PEEP improves oxygenation and lung compliance, despite association with increased mechanical ventilation duration.

  Oxygenation index or PaO2/FiO2 ratio routinely quantifies alveolar collapse in mechanically ventilated patients in postoperative period [20], being the preferred method for pulmonary function assessment [21].

  Weiss et al. [22] reported PaO2/FiO2 decrease during the first 12 hours after on-pump CABG, calculated after anesthesia induction and compared with values obtained one, six and 12 hours after pump in 460 patients. These authors concluded that, despite improvements in cardiopulmonary bypass techniques, hypoxemia is still common in cardiac surgery postoperative period. In our study, we observed similar data, since more than half patients had some hypoxemia degree in ICU admission, being reduced when we used higher PEEP (10 cmH2O).

  Alveolar-arterial gradient [P(A-a)O2] is increased in patients with impaired gas exchange in any FiO2 range, with higher values than normal individuals. As reported by Terzi and Dragosavac [23], P(A-a)O2 values in on-pump postoperative patients ranged from 119 mmHg (FiO2 40%) to 338 mmHg (FiO2 100%). Similar results were found in our study, which showed high values in all groups, being lower when applied higher PEEP.

   

  CONCLUSION

  Higher levels of PEEP provided beneficial effects for patients undergoing CABG by increasing oxygenation indexes, reducing hypoxemia and significantly improving lung compliance in immediate postoperative period.

   

  REFERENCES

  1. Piegas LS, Bittar OJ, Haddad N. Cirurgia de revascularização miocárdica: resultados do Sistema Único de Saúde. Arq Bras Cardiol. 2009;93(5):555-60.

  2. Lima RC, Kubrusly LF, Nery ACS, Pinheiro BB, Brick AV, Souza DSR, et al. Diretrizes da cirurgia de revascularização miocárdica, valvopatias e doenças da aorta. Arq Bras Cardiol. 2004;82(supl. 5):1-20.

  3. Szeles TF, Yoshinaga EM, Alencar W, Brudniewski M, Ferreira FS, Auler Jr. JOC, et al. Hipoxemia após revascularização miocárdica: análise dos fatores de risco. Rev Bras Anestesiol. 2008;58(2):124-36.

  4. Wynne R, Botti M. Postoperative pulmonary dysfunction in adults after cardiac surgery with cardiopulmonary bypass: clinical significance and implications for practice. Am J Crit Care. 2004;13(5):384-93.

  5. Auler Jr JOC, Galas FRBG, Hajjar LA, Franca S. Ventilação mecânica no intra-operatório. J Bras Pneumol. 2007;33(suppl. 2):137-41.

  6. Alexandre BL, Araújo SG, Machado MGR. Pressões respiratórias máximas. In: Machado MGR, ed. Bases da fisioterapia respiratória: terapia intensiva e reabilitação. Rio de Janeiro: Guanabara-Koogan; 2008.

  7. ARDS Definition Task Force, Ranieri VM, Rubenfeld GD, Thompson BT, Ferguson ND, Caldwell E, Fan E, et al. Acute respiratory distress syndrome: the Berlin Definition. JAMA. 2012;307(23):2526-33.

  8. José A, Dias EC, Santos VLA, Chiavone PA. Valor preditivo dos gases arteriais e índices de oxigenação no desmame da ventilação mecânica. Rev Bras Ter Intensiva. 2001;13(2):50-7.

  9. Valta P, Takala J, Eissa NT, Milic-Emili J. Effects of PEEP on respiratory mechanics after open heart surgery. Chest. 1992;102(1):227-33.

  10. Dongelmans DA, Hemmes SN, Kudoga AC, Veelo DP, Binnekade JM, Schultz MJ. Positive end-expiratory pressure following coronary artery bypass grafting. Minerva Anestesiol. 2012;78(7):790-800.

  11. Auler JO Jr, Carmona MJ, Barbas CV, Saldiva PH, Malbouisson LM. The effects of positive end-expiratory pressure on respiratory system mechanics and hemodynamics in postoperative cardiac surgery patients. Braz J Med Biol Res. 2000;33(1):31-42.

  12. Ambrozin ARP, Cataneo AJM. Aspectos da função pulmonar após revascularização do miocárdio relacionados com risco pré-operatório. Rev Bras Cir Cardiovasc. 2005;20(4):408-15.

  13. Staton GW, Williams WH, Mahoney EM, Hu J, Chu H, Duke PG, et al. Pulmonary outcomes of off-pump vs on-pump coronary artery bypass surgery in a randomized trial. Chest. 2005;127(3):892-901.

  14. Babik B, Asztalos T, Peták F, Deák ZI, Hantos Z. Changes in respiratory mechanics during cardiac surgery. Anesth Analg. 2003;96(5):1280-7.

  15. Singh NP, Vargas FS, Cukier A, Terra-Filho M, Teixeira LR, Light RW. Arterial blood gases after coronary artery bypass surgery. Chest. 1992;102(5):1337-41.

  16. Cui H, Zhang M, Xiao F, Li Y, Wang J, Chen H. Comparison and correlative analysis of pulmonary function markers after extracorporeal circulation. Beijing Da Xue Xue Bao. 2003;35(2):195-9.

  17. Marvel SL, Elliott CG, Tocino I, Greenway LW, Metcalf SM, Chapman RH. Positive end-expiratory pressure following coronary artery bypass grafting. Chest. 1986;90(4):537-41.

  18. Celebi S, Köner O, Menda F, Korkut K, Suzer K, Cakar N. The pulmonary and hemodynamic effects of two different recruitment maneuvers after cardiac surgery. Anesth Analg. 2007;104(2):384-90.

  19. Michalopoulos A, Anthi A, Rellos K, Geroulanos S. Effects of positive end-expiratory pressure (PEEP) in cardiac surgery patients. Respir Med. 1998;92(6):858-62.

  20. Reis-Miranda D, Struijs A, Koetsier P, van Thiel R, Schepp R, Hop W, et al. Open lung ventilation improves functional residual capacity after extubation in cardiac surgery. Crit Care Med. 2005;33(10):2253-8.

  21. MacNaughton PD. Assessment of lung function in the ventilated patient. Intensive Care Med. 1997;23(8):810-8.

  22. Weiss YG, Merin G, Koganov E, Ribo A, Oppenheim-Eden A, Medalion B, et al. Postcardiopulmonary bypass hypoxemia: a prospective study on incidence, risk factors, and clinical significance. J Cardiothorac Vasc Anesth. 2000;14(5):506-13.

  23. Terzi RGG, Dragosavac D. Monitorização do intercâmbio gasoso pulmonar no paciente submetido à ventilação mecânica. In: Carvalho CRR, ed. Ventilação mecânica. Vol. 1. São Paulo:Atheneu;2000. p.199-204.

   

   

  Correspondence address:

  Daniel Lago Borges

  Hospital Universitário da Universidade Federal do Maranhão (HUUFMA)

  Rua Barão de Itapary, nº 227, Centro

  São Luis, MA, Brazil – Zip code: 65020-070

  E-mail: dlagofisio83@hotmail.com

  Article received on January 25th, 2013.

  Article accepted on April 1st, 2013.

   

   

  This study was carried out at Hospital Universitário da Universidade Federal do Maranhão (HUUFMA), São Luís, MA, Brazil.

   

   

  
    [image: Abbreviations]

  

  
    [image: Authors roles]

  





  DOI: 10.5935/1678-9741.20130059

  ORIGINAL ARTICLE

  
    Arnoni RT, Dantas DC, Arnoni A, Nigro Neto C, Abdulmassih Neto C. Assessment of sternal closure using titanium plate. Rev Bras Cir Cardiovasc 2013;28(3):386-90

  

  
    Assessment of sternal closure using titanium plate

  

   

   

  Renato Tambellini ArnoniI; Daniel Chagas DantasII; Antoninho ArnoniII; Caetano Nigro NetoII; Camilo Abdulmassih NetoII

  IMD, PhD. Instituto Dante Pazzanese de Cardiologia (IDPC), São Paulo, SP, Brazil

  IIMD. Instituto Dante Pazzanese de Cardiologia (IDPC), São Paulo, SP, Brazil

   

  
    ABSTRACT

    INTRODUCTION:The use of plates and screws for more rigid fixation of the sternum, without maintaining contact between the upper portion of the sternum and mediastinum. The present study seeks new choice of plate with a significant difference, the same does not need to be removed in order to proceed to open when necessary sternal emerging opening of the bone.

    OBJECTIVE: The current study aims to evaluate the efficacy and safety of this procedure.

    METHODS: To this end, we selected ten patients with coronary artery disease have shown no significant risk factors for mediastinitis. The surgery was thus performed in the usual way that all patients with coronary artery disease surgeries are done at the institution. Only at the time of sternal closure is that there was a change, with the combination of steel wires and plates.

    RESULTS: All cases had sternal closure properly with good outcome in the medium term.

    CONCLUSION: The use of plates ENGIMPLAN proved safe and effective for sternal closure.

    Descriptors: Coronary Artery Bypass. Titanium. Sternum. Bone Plates. Bone Screws.

  

   

   

  INTRODUCTION

  Cardiac surgery has been performed mostly through median sternotomy since 1957, when Julian re-introduced the technique previously established by Milton. in 1897 [1]. In 2001, approximately 760,000 surgeries with this type of incision were performed in the United States [2]. Despite its good exposure, it is not free of complications. Mediastinitis is a serious complication that appears with a mortality of about 15% [3]. At Institute Dante Pazzanese of Cardiology, about 1,600 cardiac surgeries are performed per year with an infection rate of 6%. Some methods to prevent mediastinitis after sternotomy included prophylactic methods like antibiotics and special techniques to skin closure, but little has been studied in the prevention of the infectious process by better bone fixation [4]. The current technique for sternal osteosynthesis is to fix the bone with steel wire that involves and approaches both sides of the bone. This procedure, usual in our country, enables the progression of the process of the upper mediastinum into the mediastinal cavity, which is ineffective for the fixation of the sternum [5].

  Several new fixing methods have been studied for more rigid fixation of the sternum, among them the use of plates and screws without maintaining contact between the upper portion of the sternum and mediastinal cavity. These boards used previously in oral maxillofacial surgery, have been already used for sternal osteosynthesis [6]. This study demonstrated a lower incidence of mediastinitis in high-risk patients when using plates for sternal closure.

  Several steps were followed to the present time that allowed the possibility of using implant plates in patients undergoing myocardial revascularization in the Institute Dante Pazzanese Cardiology: 1) In vitro study of screws and plates; 2) To study the placement of plates and screws in corpses. The current study aims to assess the efficacy and safety of this procedure in humans.

   

  METHODS

  To develop this new device, some materials were produced to assist their implantation, such as: screwdrivers, fasteners, drill bits and stabilizers plates. Plates and screws used for sternal closure have various designs. The current study seeks new board option, with a significant difference; it does not need to be removed to proceed with the sternal opening in case of emergent need of opening the bone. The great advantage of this material is its design and the various models of plates, giving the possibility to the surgeon to choose the one that best suits the situation required.

  Moreover, the central pin allows opening the sternum, without removing the plate in case of surgical reoperation (Figure 1). It was initially implanted "in vitro" (corpse) by assessing resistance and strength of the plates (Figure 2). It was performed the opening and closing of the corpses sternum with test pins and proper sternal fixation. After these tests the material was made available to perform procedures in patients with coronary artery disease who required surgical treatment. The study was submitted to the Research Ethics Committee under number 3823, approved by the institutional Ethics Committee and CONEP (Comissão Nacional de Ética em Pesquisa/National Committee for Research Ethics) on 02/03/2010.
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  After obtaining written informed consent we selected ten patients with coronary artery disease, which had no significant risk factors for mediastinitis. It was excluded patients with some comorbidities: 1) Obesity [body mass index (BMI) greater than 30], 2) Elderly (over 75 years), 3) Chronic kidney disease, 4) Diabetes mellitus, 5) Chronic pulmonary obstructive disease, 6) Bilateral internal thoracic artery used as a graft. Underwent surgery ten patients, aged between 46 and 66 years, mean 56 years. The mean body mass index was 27.5 kg/m2, ranging 25-30. The patients' past medical history were restricted to hypertension (present in all). Regarding the context of heart disease, three patients had acute myocardial infarction during the past 30 days, and the remaining patients had stable angina. The study showed low-risk score to all patients; assessed both by EuroSCORE and the Society of Thoracic Surgeons (STS). The first between zero and three that corresponds to a likelihood of death around 1.43%, and 1.68% to the second.

  All surgeries were performed in patients requiring coronary artery bypass grafting with cardiopulmonary bypass with myocardial protection achieved by intermittent aortic clamping. The mean duration of cardiopulmonary bypass was 71.7 minutes (55-80), while the anoxic time ranged between 45 and 65 minutes, averaging 52.4 minutes. The surgeries were performed as the same way as it always be done to all coronary surgeries performed in the institution. Only the time of sternal closure was changed, with the combination of metal wires and plates. Plates were selected according to the preference of the surgeon; steel wires used in "X" or in simply wrap, reinforcing bone fixation. The following table shows how the plates and screws were employed (Table 1).
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  RESULTS

  Revascularization of the affected vessels by coronary artery disease was performed using the left internal thoracic artery to the left anterior descending artery and saphenous vein grafts to the other vessels, the average number of bridges performed per patient was 3.2 bridges, with cases ranging three to four bridges. Sternal closure, as already reported, was performed with plates and screws (Table 1) according to the preference of the surgical team to maintain greater stability of the sternum. Patients were followed-up, without presenting any complications regarding coronary artery disease, all being asymptomatic at the standpoint. The median follow-up was 5.7 months. Regarding the closure, only one patient had wound dehiscence requiring surgical reoperation. This patient had an instable bone fixation with apparent poor coaptation of the bone plate. One of the bolts was not tight. We opted to remove the material synthesis, culture collection and closure with steel wires. Cultures were negative, patient improved after resuture and discharge was possible after a week. This patient is in the fifth month post-resuture with favorable clinical course without further complications. The other patients had no complications regarding the synthesis material, which was effective and safe for the fixation of the sternum (Figures 3 and 4).
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  DISCUSSION

  Cardiac surgery has had a major breakthrough in recent years, but the access road trough median sternotomy and its synthesis are almost the same with standard steel wire that is adopted by most centers. This has a non-negligible rate of failure from fatigue of the wires, bone fractures, allowing sternal instability, dehiscence, infection, leading patients to hospitalization and prolonged antibiotic therapy with procedures dressings, debridement and resutures [3,7-9]. Taking as a basis for a good sternal healing and stability, material synthesis with titanium plates and screws is an alternative technique, already in wide use in orthopedic procedures and other cardiac surgery centers primarily in Europe, with proven results [6,8,10,11].

  The present study, using plates and screws with domestic technology for its manufacture, aimed to prove the safety and practicality of the method, a lower risk of bleeding than with sternotomy wires and runtime similar after the initial learning curve. Being an initial treatment of new implantable devices, the study began with the evaluation "in vitro" of plates and screws. All models were tested with regard to static bending test (plates) and static test of firmness (screws). The plates are made using a titanium alloy ASTM F 136, as well as screws. All "in vitro" of this innovative material showed great resistance to bending of the plate, as well as secure fixation of the screws.

  We proved good results in monitoring all patients in this series from the immediate postoperative period until the sixth month postoperatively, clinically and with chest x-ray. Two steel wires in the upper and lower ends, had to be used only to join the floorboards and facilitate the fixation of the bone plate. An important issue tested was the easy removal of the "pin" that joins the two sides of the plate for a possible need of reoperation postoperatively. This fact allows not to remove the plate already fixed to the bone, and streamlines the reoperation. It also provides that these patients can be re-operated on another center that does not have special materials for implantation and removal of plates and screws. The card can be opened and closed again using a Kelly clamp.

  We had one case requiring reoperation even in the initial stage of the series, probably due to deficiency in the technique of fixing the board. A difference was observed in the absence of fractures and preserving the integrity of the sternum. Another important issue that emerges is the cost of the method, not assessed in this series. Based on the good results, we planned a randomized study, between standard closing with steel wires and synthesis with plates and screws, with larger number of patients at high risk of postoperative sternal dehiscence, where in addition to compare the results of two techniques, we will look at the cost effectiveness of the method.

   

  CONCLUSION

  The use of ENGIMPLAN boards proved to be safe and effective in sternal closure. Further randomized studies should be done comparing the employment of this material and other techniques like steel wires in patients at high risk for mediastinitis to bring confirmations about the safety of this form of sternal closure.
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    ABSTRACT

    INTRODUCTION: Coronary artery bypass graft is often the treatment of choice for patients who suffer from unstable angina. We do not know whether this condition adds morbidity in this scenario.

    OBJECTIVE: To compare the outcomes of patients undergoing coronary artery bypass graft with unstable angina framework with patients who underwent coronary artery bypass graft showed no unstable angina.

    METHODS: Retrospective cohort study. Unstable angina was defined as acute coronary syndrome without ST elevation and without enzymatic alteration and/or class IV angina.

    RESULTS: Between February 1996 and July 2010, to 2,818 isolated coronary artery bypass graft performed, 1,016 (36.1%) patients had unstable angina. Multivariate analysis showed that patients with preoperative unstable angina used more medications such as acetylsalicylic acid, beta-blocker, heparin (anticoagulation), nitrate and less need for diuretics than patients without unstable angina. Patients with unstable angina used increased monitoring with Swan-Ganz and support with intra-aortic balloon than stable patients. On out-comes, required longer hospitalization (P=0.030) and had a lower death rate (P=0.018) in the post-coronary artery bypass graft alone.

    CONCLUSION: Submit patients to coronary artery bypass graft in the presence of acute coronary syndrome such as unstable angina did not increase the mortality rate.

    Descriptors: Angina, unstable. Myocardial revascularization. Mortality.

  

   

   

  INTRODUCTION

  Unstable angina (UA) is a leading cause of hospital admission, and their occurrence is correlated with increased mortality in both the short- and the long-term [1]. Recent studies have shown that treatment with angioplasty or coronary artery bypass graft (CABG ) have less favorable outcomes in the treatment of patients with unstable angina (UA) compared with those with stable angina. Advances in the treatment of coronary artery and the techniques tend to decrease the difference [2,3].

  Treatment of UA can vary from conventional strategy to an early invasive strategy and may be indicated both surgical and percutaneous revascularization [4]. Myocardial revascularization can control the persistent ischemia and progression to acute myocardial infarction, in addition to providing symptomatic relief as well as prevent ischemic complications [5].

  There are different ways to define UA. According Braunwald, UA is angina pectoris (ischemic or equivalent) with at least one of three clinical characteristics: 1) occurs at rest (or with minimal effort), usually lasting longer than twenty minutes (if not interrupted by the nitroglycerin), 2) is described as an intense and frank pain and recent onset (less than 1 month), 3) occurs in a crescendo pattern (e.g., more intense, prolonged or frequent than previously), in the absence signs of myocardial necrosis (elevation of cardiac enzymes). On the ohter hand, the European System Risk in Cardiac Operations (EuroSCORE) defines UA as anginal pain at rest that requires treatment with intravenous nitroglycerin to the surgical procedure. For purposes of this study UA was defined as acute coronary syndrome without ST elevation (ACSST) and without enzyme and/or class IV angina [6,7].

  According to current recommendations on UA, taking into account the patient's risk, CABG is indicated in cases of severe injury of the left main coronary artery, three-vessel disease with impaired left ventricular function (left ventricular ejection fraction < 0.5 ); two-vessel lesion with involvement of the proximal left anterior descending artery or decreased left ventricular function or provoked ischemia. Life expectancy, associated diseases, symptom severity and amount of viable myocardium at risk are also important factors [5,8,9].

  It is not well defined which the real impact of UA on the prognosis of patients undergoing CABG in this context, or whether there is an optimal time interval between the acute event and revascularization. The aim of this study is to assess the characteristics of patients presenting UA and indication of CABG and compare with patients without UA in the preoperative of CABG as well as compare the in-hospital outcomes of these patients in this context.

   

  METHODS

  Population and sample

  In the period from February 1996 to July 2010 2,818 isolated CABG were performed at Hospital São Lucas. Of these, 1,016 patients ( 36.1 % ) showed UA preoperatively. UA was defined as acute coronary syndrome without ST elevation (ACSST ) and without enzyme and/ or class IV angina.

  Study design

  Observational historical cohort study. Data were prospectively collected and entered into the database of the postoperative unit of cardiac surgery at the Hospital São Lucas at PUCRS.

  Inclusion Criteria

  Patients aged over 18 years led to cardiac surgery for coronary artery bypass graft (CABG) alone.

  Exclusion Criteria

  We excluded from the analysis valvular surgery alone or combined with CABG, urgent or emergency CABG, acute myocardial infarction with very recent (< 30 days) ST elevation preoperatively, acute myocardial infarction without very recent surgery (< 30 days) ST segment elevation in the preoperative.

  Study variables

  The variables included in the analysis were:

  - Presence of UA in preoperative of CABG, making comparative analysis with CABG without UA preoperatively.

  - Age calculated based on the average age and also divided into groups for analysis: less than 60 and greater than or equal to 60 years.

  - Gender (male/female).

  - Ejection fraction (LVEF ) calculated by echocardiography, values divided for analysis in less than 40% and greater than or equal to 40%.

  - Chronic kidney disease (CKD) - diagnosed by serum creatinine> 1.5 mg/dl.

  - Diabetes Mellitus (DM).

  - High blood pressure (HBP).

  - Acute Myocardial Infarction (AMI) defined as acute coronary syndrome occurred in 30 to 90 days after surgery.

  - Analysis of surgical risk by EuroSCORE.

  - The need for intra-aortic balloon preoperatively (preop IAB).

  - Presence of severe injury of the left main coronary artery (SL LCT) - considered as obstructive lesion greater than 50%.

  - Previous use of drug: acetylsalicylic acid (ASA), beta blockers (BB), antiarrhythmics (amiodarone and propafenone), digoxin, corticosteroids, calcium channel antagonists, diuretics, statins, Heparin, angiotensin-converting enzyme inhibitors (ACEI), nitrates, oral hypoglycemic agents, insulin.

  - Need for vasopressor and invasive monitoring with Swan-Ganz.

  -Time of cardiopulmonary bypass (CPB), all CABG used CPB.

  - Complete revascularization, considered when all vessels with a caliber greater than 1.5 mm and lesions with obstruction > 50 % were revascularized.

  - Use of revascularization (all used internal thoracic artery graft).

  - AMI postoperatively.

  - Stroke (CVA) postoperatively.

  - Atrial fibrillation (AF) postoperatively.

  - Acute renal failure (ARF) in the postoperative period, considered with a 50% increase in serum creatinine.

  - Increased bleeding after surgery, it is considered excessive bleeding 200 ml/hr to 3 ml/h/kg during the first two hours postoperatively, or persisting around 100 ml/h or 1.5 ml/h/kg from the third hour.

  - Need for multiple blood transfusions, need for transfusion to treat increased bleeding that triggers significant anemia (hemoglobin <8.0 mg/dl) or hemodynamic changes.

  - Need for reintervention.

  - Length of hospital stay.

  - In-hospital mortality postoperatively.

  Outcome

  We assessed death rates, need for vasopressor support with intra-aortic balloon and length of stay in the postoperative of CABG.

  Procedures

  The anesthesia techniques of cardiopulmonary bypass (CPB) and cardioplegic solution (St. Thomas No. 2) were performed according to the standardization of the Hospital São Lucas, as previously described [10]. After surgery, all patients were transferred to the ICU postoperatively in cardiac surgery, under mechanical ventilation.

  Statistical Analysis

  The data were plotted on a spreadsheet Microsoft Access® and assessed in SPSS version 11.0. Descriptive statistics were performed, as well as the univariate tests: Chi - square test for ordinal variables and quantitative data was used for analysis of variance or Student's t test (for unpaired variables) followed by post hoc test for Bonferroni data. Multivariate analysis was performed by logistic regression (backward conditional method). Statistical differences were considered when P<0.05.

  Ethical Considerations

  The research design of the study was submitted to the Research Ethics Committee of FAMED PUCRS, with protocol number 06003478.

   

  RESULTS

  In the period from February 1996 to July 2010 2,818 isolated CABG were performed, all using CPB. Of these, 1,016 patients (36.1%) showed UA preoperatively. The average age of the study population with UA preoperatively was 60.42 ± 10 years, left ventricular ejection fraction with average of 54.05±15%, CPB time of 85.54±34 minutes, average use of mammary graft in 74.1% and average rate of incomplete revascularization of 6.8%. All these characteristics were similar between the groups with UA and without UA in the preoperative of CABG.

  Regarding the surgical risk analysis performed by logistic EuroSCORE, the average of surgical risk of patients with UA in preoperative of CABG was 5.19 compared with 3.30 for patients without UA in preoperative P=0.012. The mean hospital stay was 10.96±9.74 days, and waiting times for CABG in total was on the average 9.18 days, with longer interval for patients with UA (11.7 days) compared with no UA (7.8 days) (OR 1.30, 95% CI 1.29 to 6.41, P=0.003). Postoperative time was similar between groups, in total the average was 10.5 days, in patients with UA 10.99 days and without UA 10.27 days (OR:0.36, 95% CI 0.006 - 1.42, P=0.048). The longer length of stay in patients with UA preoperatively (10.96 days versus 10.27 days) was at the expense of longer waiting times for CABG.

  The preoperative and postoperative characteristics with univariate analysis are described in Tables 1 and 2, respectively. Table 3 describes the characteristics and clinical outcomes in postoperative of CABG alone in patients with UA preoperatively, with statistical significance.
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  Univariate analysis showed that females were more prevalent among patients with UA in preoperative of CABG, in addition, these patients used more IAB preoperatively and medications such as aspirin, angiotensin-converting enzyme angiotensin nitrate, heparin and beta-blockers. But the use of diuretics were lower in this group of patients (Table 1).

  On the evolution postoperatively, there was no difference in outcomes such as myocardial infarction, stroke or acute renal failure and need for vasopressor among patients with UA preoperatively and those who did not. Even with the highest rate of use of aspirin and heparin in patients with UA in preoperative of CABG, there was no difference between groups in relation to bleeding: 12 % in the group with UA and 10.7 % in the group without UA (OR: 1.14, 95% CI 0.89 to 1.45, P=0.29), need for reintervention: 4.1% in the group with UA and 5.3 % in the group without UA (OR: 0.77 95% CI 0.53 to 1.12, P=0.17), and need for multiple transfusions tended to be higher in patients with UA (OR: 1.22, 95% CI 1.02 to 1.45, P=0.027), not confirmed in the multivariate analysis. The CPB time was similar between the groups with values > 90 minutes in 37.9 % in the group with UA compared to 40.7% without UA (OR: 0.89, 95% CI 0.75 to 1.04; P=0.98), use of Swan-Ganz was higher in patients with UA preoperatively (Table 2).

  Multivariate analysis showed that patients with UA in the preoperative of CABG were mostly female, used more medications such as aspirin, beta-blockers, heparin (anticoagulation), nitrate and needed less diuretics. More patients received monitoring with Swan-Ganz and support with intra-aortic balloon (Table 3). The overall rate of death in the study population was 5.4%, and the patients with UA had a lower death rate, 4.1% compared to the UA without preoperative rate of 6.1%, data with statistical significance (OR: 0.64, 95% CI 0.443 to 0.925, P=0.018), with a protective effect of 36% of deaths in patients with UA in preoperative of CABG. The hospitalization was higher in patients with UA requiring 10.96 days compared to 10.27 days for patients without UA (OR: 1.009, 95% CI 1.001 to 1.018, P=0.030), this difference was due to higher waiting time for CABG for patients with UA (Table 3).

  Given the long period examined, from 1996 to 2010, and considering the changes in the management of acute coronary syndromes during this period, including UA, as the benefit of beta-blockers, statins, angiotensinconverting enzyme inhibitors and maintenance of acetylsalicylic acid for patients with UA undergoing CABG, we performed an analysis comparing two periods, as shown in Figures 1 and 2. Through this analysis, we conclude that patients with UA treated from 1996 to 2003 received more beta blockers, angiotensin-converting enzyme inhibitors, aspirin, Heparin and nitrate, less use of diuretics, and the death rate (3% versus 5.3%) was significantly lower in this group compared to those without UA, P=0.028. On the other hand, patients treated from 2004 to 2010 with UA received more aspirin, statins, Heparin and nitrate, and less use of diuretic, but no difference in the treatment of beta-blockers, angiotensinconverting enzyme inhibitors, showing similar mortality rate (6.4 % versus 7.7%) and higher in comparison with the previous period, perhaps for the greater complexity of patients undergoing CABG with the evolution of time (older, with more comorbidities).
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  DISCUSSION

  The risk scores that estimate the risk of operative mortality and morbidity of heart surgery in adults based on demographic and clinical variables, such as the European System Risk in Cardiac Operations (EuroSCORE) and the Society of Thoracic Surgeons (STS), consider the UA as additional risk to patients undergoing CABG, deserving score in their scores, but when alone does not alter the risk, so when presenting this feature as an isolated risk factor it remains as low risk. On the other hand, score developed at the Hospital São Lucas/PUCRS found no increased risk of operative mortality and in-hospital postoperative of CABG in patients with signs of UA, not receiving score [11].

  The use of Swan-Ganz catheter was significantly higher in patients with UA in preoperative of CABG. Most invasive monitoring was not associated with higher rates of cardiogenic shock, postoperative infarction or sepsis, since the use of diuretics was significantly lower in this group of patients (OR 0.57), possibly due to the use of this tool. The increased use of Swan-Ganz could be related as a marker of severity for this group of patients. Nevertheless, obtaining specific hemodynamic parameters, contributed to lower outcomes postoperatively.

  Monitoring of fluid replacement is a fundamental aspect to be avoided complications caused by overload or lack of volume in the intravascular space. The use of invasive hemodynamic monitoring in the postoperative period of cardiac surgery in patients with hemodynamic instability is useful in guiding the control of plasma volume, use of vasoactive drugs, requiring circulatory assistance. Another fact to be noted is that there is no reliable correlation between central venous pressure (CVP) and pulmonary capillary pressure (PCP), and the control of blood volume according to CVP is not safe [12]. However, studies show that these values are somewhat inaccurate with respecti to assessment of blood volume, especially in patients on mechanical ventilation due to changes in systolic volume induced by preload also which depend on contractility and afterload, which are not assessed by these parameters.

  Other methods such as echocardiography and transesophageal Doppler with measurements of aortic flow and end-diastolic volume are interesting options with drawback of relying on experienced operator and can not be used continuously for a long period of time. Another sensitive indicator of response to blood volume in mechanically ventilated patients is the change in systolic blood pressure and its ddown, with good correlation with negative deflection and fluid infusion and concomitant improvement in cardiac output and increase in atrial filling pressures [13].

  The need for intra-aortic balloon was also significantly higher in the group with UA, which may represent the most severity of these when compared to the group without acute event in the preoperative of CABG alone. The indication of intra-aortic balloon in our service is limited to low ejection fraction (< 30 %), cardiogenic shock, severe injury to the left main coronary (> 50 %) and intractable angina, the latter being the main reason for using this study. Even needing this support preoperatively, death rates were lower.

  The benefits of intra-aortic balloon were studied by Santarpino et al. [14], which assessed the use of intra-aortic balloon in the preoperative period of CABG of high risk (EuroSCORE>12) and found similar outcomes to low risk CABG (EuroSOCORE<5) without the device, with low rates of associated complications, advocating a more liberal use of intra-aortic balloon, especially in high-risk CABG. Macruz et al. [15] retrospectively assessed the early (intraoperative) and late (postoperative) use of intra-aortic balloon. 130 patients were studied at Texas Heart Institute. Data from this study suggest that the intra-aortic balloon is effective as a method of circulatory support in patients with low cardiac output after cardiopulmonary bypass, with a tendency to better results when used early; it was observed influence of age and CPB time, suggesting that more efficient methods of circulatory support should be used in elderly patients and in patients with low cardiac output syndrome after cardiac surgery with CPB times greater than 120 minutes.

  Females had an odds ratio of 1.4 for UA in the preoperative of CABG. It is believed that the behavior of coronary heart disease is different between genders. Campbell et al. [16] compared the histological structure of the myocardium and coronary microvasculature of men and women and found differences in the arterioles wall and the ratio of the cardiac myocyte and body surface area that can justify the presence of ischemic symptoms in more frequent in females, although not always correlating with more severe coronary artery disease than in males. Hasdai et al. [17] assessed the outcome of 10,000 patients after ACS in relation to gender and observed in this record that females had older age, no association with increased mortality, lower use of antiplatelet agents (such as glycoprotein IIbIIIa) and less use of less beta blockers, antiplatelet and statin, and more diuretics and digoxin at discharge [17]. Although studies suggest female as a risk indicator for CABG and being part of the scores [18], others did not confirm this risk in the context of ACS [19-21], as well as the present study.

  The length of stay was longer in patients with UA in preopearative of CABG, at the expense of longer wait times for CABG, and not due to prolonged ventilation, need for vasopressors, sepsis and delirium. There are no clear recommendations on which the ideal timeout for conducting CABG after UA. The advantages of early CABG for the treatment of UA include limiting the area of ischemia and left ventricular remodeling, however, it can lead to reperfusion injury and further damage to the myocardium, thereby increasing the systemic inflammatory response [22].

  The optimal time interval between the ACS and CABG is still controversial. The PL-ACS registry included 2028 patients with acute coronary syndrome (ACS), in which 55% had UA and indication for CABG, 60% underwent surgery at different time intervals. They concluded that after 12 months of waiting for CABG the risk of death rises in twice and CABG performed during the first month after ACS is associated with increased prevalence of mortality, considering the ideal interval to wait between 1-3 months [22]. This result is different compared to the found in this study, in which the average waiting time was 11.7 days; unrelated to increased mortality, probably due to not including patients with acute transmural myocardial infarction.

  Weiss et al. [23], in a study with analysis of records of more than 40,000 patients with ACS, including transmural infarction, observed that patients undergoing CABG in 2 days of hospitalization had higher mortality rates than those who were taken to surgery with waiting time of three or more days of hospitalization in non-emergency cases, suggesting that the optimal time interval between CABG after ACS should be greater than or equal to 3 days. Costa et al. [24] found similar conclusion after comparing outcomes between two groups of patients waiting for less than 30 days and more than 30 days undergoing CABG: overall mortality was 5.9 % (1 death in 15 patients in Group I and 1 death in 19 patients in group II - P=1.0); they argue that CABG can be performed safely, especially after the first 72 hours of the ischemic event.

  The UA in preoperative of CABG alone, different from the expected, showed a lower rate of in-hospital mortality in this study, compared with the group without UA, even with higher surgical risk by assessing the logistic EuroSCORE in this group (5.19 compared with 3.30 of the patients without preoperative UA P=0.012). Possibly by the fact that this sample of patients with signs of UA has received optimized medical treatment, compared with the group with no UA, such as greater use of acetylsalicylic acid, beta-blockers, full-dose heparin and nitrate (OR 1.62; 1.19, 2.01, 1.63 , respectively) compared with those who did not have the acute event. But the use of diuretics was significantly lower in this group of patients (OR 0.57). This fact reveals the great importance in medical management for all groups.

  The average mortality rate was 5.4 %. Mortality in patients with preoperative UA undergoing isolated CABG was 4.1 %, versus 6.1% in the group without acute event in this study. The death rate is similar to that presented by other authors as Kaul et al. [18] (5.9%), Hochman et al. [25] (4.3%), Howard et al. [26] (4.3%) and Jatene et al. [21] (4.1%), in the context of ACS. However, when we compared the mean death for periods, we observe that there is a significant difference when assessing the period 1996-2003 (4.3%) and 2004-2010 (7.3%) P=0.001, despite advances in treatment and management of ischemic patients undergoing CABG, with greater use of statins, beta-blockers, angiotensin-converting enzyme inhibitors and acetylsalicylic acid, which can be explained by the increased complexity of patients undergoing CABG, with more comorbidities, age and more complex pathologies.

  When assessing patients with UA undergoing isolated CABG in the period 1996-2003, we found that this group of patients showed a lower mortality rate compared to those without UA and that there was no significant difference in death rate between the patients with and without UA in the period 2004-2010. In this period, the optimal medical treatment did not appear to reduce mortality, perhaps because both groups of this period present more uniform clinical treatment and management, particularly regarding the use of beta-blockers and angiotensin converting enzyme angiotensin.

  Limitations

  Although the data collection was performed prospectively, the data analysis was performed retrospectively, and data were not collected for the specific purpose of this analysis. Thus, some important issues were not raised as a risk assessment according to the scores of acute coronary syndrome as TIMI score or GRACE, which would enable a more detailed assessment regarding the severity of patients preoperatively. Another limitation is the monitoring of the patient, performed until hospital discharge of which we have no data on outcomes after this time.

   

  CONCLUSION

  The present study showed that patients with UA undergoing isolated CABG showed no increased mortality. Rather, possibly because they have received better medical treatment, and invasive monitoring and hemodynamic support more frequently, patients with UA had lower death rates than those considered stable.
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    ABSTRACT

    Despite recent advances in acute heart failure treatment, actual results remain limited in refractory cardiogenic shock. Temporary ventricular assist devices have emerged as an alternative in this serious and challenging medical. The purpose of this communication is to present a case of refractory cardiogenic shock, underwent temporary left ventricular assistance device implantation, progressing to right ventricular failure and conversion to biventricular support.

    Descriptors: Shock, cardiogenic. Ventricular dysfunction, right. Ventricular dysfunction, left.

  

   

   

  INTRODUCTION

  Despite recent advances in the treatment of acute heart failure, results remain unsatisfactory for patients with refractory cardiogenic shock. These patients are often referred to specialized centers when it is too late, which leads to adverse results. Temporary ventricular assist devices offer an alternative for the treatment of this serious and challenging medical issue. Although there are still some doubts about the ideal type of assistance, the length of stay of the device, and the best time to start long-term treatment, this technology should be more employed and disseminated [1]. Initially, these devices were used in case of heart failure after the removal of cardiopulmonary bypass during open heart surgery; however, their use has changed and spread to other kinds of therapy, such as support therapy for patients waiting for a heart transplant or as a choice of destination therapy.

  The Levitronix CentriMag (Levitronix LLC, Waltham, Mass) - Ventricular Assist System (VAS)® device has been especially designed for the treatment of patients with acute cardiogenic shock of any kind, including: acute myocardial infarction, myocarditis, postcardiotomy, and complications after procedures carried out in the hemodynamic laboratory. It can be used for the support of the left or right ventricles as well as for biventricular support. In addition, since its handling and implantation are considered easy, the device can even be used in centers where prolonged ventricular assistance programs and heart transplants are not available [2].

  Several authors have established an increase in mortality of patients with right ventricular dysfunction after they were treated with these devices. They concluded there is a need to identify factors predictive of right ventricular failure after left ventricular assist device implant, making it possible to decide for biventricular implantation preoperatively [3].

  The purpose of this communication is to present a case of refractory cardiogenic shock, in which the patient underwent left ventricular assist device implantation, progressing to right ventricular failure, and subsequent conversion to biventricular support.

   

  CLINICAL CASE

  A 36-year-old male was admitted to the Intensive Care Unit after a two-week stay at another hospital with clinical, hemodynamic, and echocardiographic picture suggestive of severe refractory cardiogenic shock (he was using more than one vasoactive drug at optimized doses). The patient had had viral myocarditis two years before and had been suffering from progressive dyspnea, which had worsened in the previous six months. A month before being admitted, there was intensive worsening with dyspnea at rest, orthopnea, paroxysmal nocturnal dyspnea, and anasarca.

  Upon admittance, hemodynamic monitoring was performed through the insertion of a Swan-Ganz catheter, with the following parameters: cardiac index (CI) at 1.3 L/min/m², cardiac output (CO) at 2.5 L/min, right atrium pressure at 18 mmHg, pulmonary artery pressure at 66x30 mmHg, and pulmonary capillary pressure at 23 mmHg. The chest radiograph can be seen in Figure 1. The two-dimensional transthoracic echocardiography showed severely impaired left ventricular function (ejection fraction of 16%), with mild to moderate right ventricular dysfunction.
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  After discussing the refractory cardiogenic shock diagnosis with several experts, the recommended procedure was emergency temporary left ventricular assist device implantation, with the Levitronix CentriMag (VAS)® device. The procedure was performed with normothermic cardiopulmonary bypass (CPB), without aortic clamping. Suitable cannulas were inserted at the left ventricle apex and ascending aorta. After the removal of CPB, the device was set for 3200 rotations per minute (RPM) with a flow of 4.5 L/min/m² and continuous infusion of vasoactive drugs. Postoperative hemodynamic conditions were improved, with the return of diuresis (approximately 1 ml/Kg/hour), venous oxygen saturation of 75%, and serum lactate of 22 mmol/L. Six hours after the procedure, the patient was awake and had neither neurological deficits nor bleeding from coagulopathy.

  However, after 12 postoperative hours, there was substantial reduction in urine volume, increase in the right atrium pressure, and decrease in the pulmonary artery pressure. The right ventricular failure diagnosis was corroborated by the echocardiography, which showed there was a sharp decrease in right ventricular contractility. Consequently, the patient was once again taken to the operating room for right ventricular assist implantation, with pulmonary artery and right atrium cannulation, without CPB (Figure 2). Once appropriate flows were established (kept at 10% less on the right side), the patient was taken to the postoperative unit. Even though the biventricular assist device and the optimized vasoactive drugs were working properly, evolution was unsatisfactory with the development of anuria and a hard to control coagulopathy (liver failure), leading to death 38 hours after the procedure.
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  The indication of the procedure was carried out according to ethical principles. Both the patient and his relatives agreed to the procedure and signed the informed consent form provided by the hospital.

   

  DISCUSSION

  Temporary assist devices are used as rescue therapy in order to re-establish hemodynamic conditions and avoid multiple organ failure, until a decision is made regarding whether to have prolonged assistance or a heart transplant. It is important to note that clinical and hemodynamic criteria are used in the selection of candidates for mechanical circulatory support devices implantation. Some of the important clinical factors taken into consideration are: age (65 to 70 years-old), refractory cardiogenic shock due to the use of vasoactive drugs in high doses combined with persistent hypotension, and preoperative factors associated with poor prognosis (acute liver or renal failure, cerebrovascular disease, active infectious process, and thrombocytopenia). Hemodynamic factors are important for the likely identification of right, left, and/or biventricular failure, and are obtained by determining cardiac index, right atrium pressure, pulmonary capillary pressure, and systolic arterial pressure.

  In the case being presented in this communication, the fact the patient was young was taken into consideration. In addition, despite the severity of the hemodynamic conditions at the time of admittance, no clinical criteria that would prevent a circulatory support device implantation were identified. On the contrary, there was the potential benefit of avoiding multiple organ failure by re-establishing systemic perfusion. Preoperative laboratory evaluations did not reveal any alterations in liver and kidney function parameters, nor thrombocytopenia, underscoring the need for immediate support.

  The choice of this device was based on its versatility, mono- or biventricular support, and the possibility of interposition of oxygenator for ventilatory support, if needed. Moreover, the device could be used for several weeks until destination therapy was chosen and cannulas that were exteriorized in the chest could be used for a long-term device. After a multidisciplinary discussion, it was decided a long-term device would be a better option than ECMO (Extracorporeal membrane oxygenation) considering that, currently, it takes a long time for a heart to be available for transplant.

  Despite the great technological advances of these devices, mortality in this group of patients remains high due to complications such as infection, bleeding, and embolism [3]. In 2011, a multicenter study with the CentriMag (VAS)® device described the effectiveness of the pump in emptying both ventricles and acting as a biventricular circulatory support in cases of cardiogenic shock. Overall mortality was 47% out of 38 patients and the benefits of using the device included: easy handling and implantation, low incidence of complications related to the device, and support until final course of treatment [1]. In 2012, the results of the use of Centrimag (VAS)® in 12 patients with cardiogenic shock and multiple organ dysfunction, published by John et al., showed overall survival of 75% thirty days after the implantation [4].

  In the present case, the ease of both handling and implantation of the Centrimag (VAS)® device was confirmed; however, right ventricular failure was considered a major factor in the adverse development which culminated in the employment of biventricular support. Although the initial intention was the immediate implantation of the biventricular device, it was decided not to do so because of the hemodynamic conditions after left ventricular support implantation (after removal of CPB, it was noted there was improvement in right ventricular contractility, as confirmed by clinical, hemodynamic, and echocardiography parameters). It seems essential to predict right ventricular failure. Fitzpatrick et al. [5] have shown that the conversion from left to biventricular support have worse results when compared to an insertion that had been previously indicated and performed at the same time. Furthermore, the authors demonstrated that despite a higher mortality in the biventricular support group, survival rate after transplant is the same in both groups (mono- or biventricular).

  After reviewing the case, it became apparent the decision not to implant the biventricular support may have influenced the evolution, considering the subsequent conversion to the biventricular system. For this reason, in another related publication, Fitzpatrick et al. [6] showed the main factors involved in right ventricular failure are: cardiac index (below 2.2 L/min/m²), right ventricular (RV) systolic work index (below 0.25 mmHg), severe preoperative RV dysfunction, higher levels of plasma creatinine (above de 1.9 mg/dL), previous cardiac surgery, and systolic arterial pressure below 96 mmHg.

  There have been many advances in the treatment of patients with chronic heart failure; however, in cases of severe cardiogenic shock, results are still below expectations. Many times, unfavorable results are related to unavailability of mechanical ventricular support as well as the critical conditions of patients referred to specialized centers. In the case presented in this communication, the need for biventricular support after the mono-ventricular implantation was highlighted as a complicating factor.
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    ABSTRACT

    The instrument has a locking mechanism and is composed of an external needle with blunt tip, with multiple 0.5 mm diameter holes. Internally it is fitted with a mandrill needle, which can be mobilized inside occluding or releasing the lateral holes. The procedure for producing micro lesions is done by exchanging the blunt mandrill for a brush-mandrill, provided with micro bristles that are structurally designed to fill the holes with small exteriorization of bristles. As an option to brush mandrill there is a second self-expandable feather shaped mandrill.

    Descriptors: Stem cells. Myocardial infarction. Biopsy. Myocardium.

  

   

   

  INTRODUCTION

  Sutton et al. [1] wrote, in 1964, a brief historical review reporting that percutaneous introduction of a needle into the cardiac ventricular cavities of human beings was performed many years ago for therapeutic reasons. Summaries of indications and technics were published by Henschen [2] and Lauter [3]. The feasibility of obtaining ventricular myocardial specimens from human beings either by open or closed percutaneous routes was demonstrated in 1956 [4]. These old experiences proved that the heart tolerated these procedures very well, the myocardium quickly contracting around the small effect so that bleeding spontaneously ceased.

  Studies on stem cells, based on laboratory data demonstrate functional improvement and reduction of myocardial ischemia when used in animals with acute myocardial infarction. Animal studies have shown different results, depending on the route used for the injection of the cells. There is a clear superiority of results when direct myocardial injections are compared with intracoronary injections. Alternative methods of application of cell therapy products in myocardial infarction, acute or subacute, were tested. Direct injection as adjunctive therapy to revascularization surgery is a viable proposition, but it caters to a select group of patients referred for surgical revascularization immediately after an acute ischemic event [5-8].

  The aim of this presentation is to describe a method of percutaneous puncture and injection of stem cells in the myocardium. This device is an adaptation Soubihe needle that was used in the fifties and sixties for myocardial biopsies [9].

   

  METHODS

  The instrument is equipped with a locking mechanism, which allows its perfect mobilization as one single unit for micro lesions, and it can be used only as a needle, so it becomes a biological injection instrument. The instrument for myocardium puncturing and injection of biological material is composed of an external needle, which contains at its end a blunt tip and multiple 0.5 mm diameter holes. Internally it is fitted with a blunt mandrill, which when introduced into the external needle, can be mobilized inside to fill the lateral holes occluding or releasing them. This instrument is harmless to myocardial fibers and coronaries as it had been proved when its first designed shape was used to perform heart biopsies, in the past (Figures 1 and 2).
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  The main objective of the puncturing procedure is to release steam cells into the myocardium. For that, micro lesions should be performed to "receive" the stem cells. The procedure for producing micro lesions is done by exchanging the blunt mandrill by a brush-mandrill, provided with micro bristles that are structurally designed to fill the holes with small exteriorization of bristles. As an option to brush mandrill there is a second self-expandable feather shaped mandrill.

   

  DISCUSSION

  A very important characteristic of this instrument is safety. The blunt end of the needle guaranties that during the punching process, in case of unexpected touch of a coronary artery, the vessel will not be hurt or cut, but the needle will slide sideways from it. Therefore, steam cells are injected into the heart while it is perfectly pumping, with the chest unopened. A real possibility is the direct intramyocardial injection during thoracotomy through specific or during the surgical treatment of coronary artery disease [10,11].
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    ABSTRACT

    A 47-year-old woman was admitted with a history of dyspnea on mild exertion as her only symptom. Clinical exam, laboratory tests, and electrocardiography were normal. Chest X-ray demonstrated right hemithorax base mass, and CT scan revealed a well-defined cystic mass measuring approximately 11.3 x 10.6 x 10.9 cm, suggesting the diagnosis of pericardial cyst. The patient underwent right thoracotomy for resection of the cyst. The patient's progress- was uneventful. The result of histopathological examination, contrary to expectations, revealed thymic cyst.

    Descriptors: Mediastinal cyst. Thymus gland. Thoracotomy.

  

   

   

  INTRODUCTION

  Thymic cysts are infrequent benign lesions, comprising 1% to 3% of the lesions located in the anterior mediastinum [1]. They are usually asymptomatic, however, chest pain and dyspnea may occur [2]. Diagnosis is typically incidental, occurring during routine examinations (radiography and tomography, with anatomopathological examination required to differentiate it from other anomalous tissue) [3]. Thymic cysts are more prevalent in young and middle-aged adults and their origin can be congenital or acquired [1]. Despite surgical indication being well-established in acquired thymic cysts due to the associated risk of malignancy (ATC), there is no consensus in the literature about whether to operate congenital thymic cyst (CTC) [2].

  The following case describes a thymic cyst initially diagnosed as a pericardial cyst based on image exams.

   

  CASE REPORT

  A 47 year-old female patient was admitted with a history of dyspnea on mild exertion, progressing for three years. The patient had no history of cardiac or pulmonary disease, or any other pathology.

  Chest radiography showed hypotransparent image, irregular in the right hemithorax, suggestive of pericardial cyst. There were no cardiac alterations in the echocardiography, but there was a well-defined hypo-echoic mass, 10 x 12 cm in size, with thin walls and soft tissue in its interior structure, closely connected to the right atrium in its inferior surface, suggestive of pericardial cyst. Computed tomography showed a well-defined mass with regular margins, measuring 11.3 x 10.6 x 10.9 cm at its largest points, located in the middle lobe, in the anterior mediastinum, with internal attenuation of soft tissue and surrounded by a thin wall, which was discretely enhanced after endovenous contrast, indicating compression over the heart as it was in close contact with the heart and the right anterolateral chest wall (Figure 1A). The patient underwent right thoracotomy, which revealed a giant mass adhered to the right side of the pericardium and the right lung, and enveloping the right phrenic nerve (Figure 1B). The cyst, filled with a lumpy liquid, was dissected from the lung. Next, the mass was dissected from the pericardium, where part of the cyst wall (approximately 1 cm) was left along the phrenic nerve in order to avoid injuring it. The transoperative period was uneventful.

  
    

    [image: Fig. 1 - A: Computed tomography]

  

   Patient was discharged on the fifth postoperative day. After the procedure, there was complete remission of the symptom. The anatomopathological exam identified cystic lesion wall with fibrosis and areas of dystrophic calcification associated with residual areas of hyperplastic thymic tissue and Hassall's corpuscles (Figures 1C and D), indicating a diagnosis of congenital thymic cyst.

  The present case was reported with the express permission of the patient and the hospital.

   

  DISCUSSION

  Thymic cysts can be classified as CTC or ATC [1,3] (Table 1). In general, thymic cysts are asymptomatic and diagnosis is done incidentally through image exams of the chest area. In addition, patient's age can range from 30 to 60 years-old [2]. When symptomatic, the most reported symptoms are chest pain, cough, hoarseness, dyspnea, and dysphagia [1,3,4]. The patient described in this report was diagnosed at 47 years-old with dyspnea as her only symptom.
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  Radiologically, thymic cysts are shown as well-defined anterosuperior mediastinal masses, with occasional visualization of septa and linear calcification of the wall [5]. Computed tomography is considered the method of choice for diagnosing mediastinal masses, as it allows for the differentiation of different types of cysts as well as from other diseases. It is important to differentiate between acquired and congenital lesions because, in ATC, histopathological analysis is needed to eliminate the possibility of neoplastic association [1]. The criteria to confirm the thymic cyst diagnosis is the presence of Hassall's corpuscles and remnant thymic tissue, observed during microscopic analysis [6].

  In terms of size, there was only one case of a thymic cyst measuring 11.5 x 6.8 x 9.0 cm in the literature [2]. In the present report, the patient's cyst measured 11.3 x 10.6 x 10.9 cm, the largest ever recorded in the literature, at an unusual location in the anterior mediastinum.

  Differential diagnoses include malignant lesions, such as thymomas, teratoma, lymphomas, hemangiomas, fibrosarcoma, neuroblastoma [4], among others, and benign lesions, such as pericardial, bronchogenic, and branchial cysts [4,6-8], as well as other lesions in that region.

  The ideal approach to thymic cysts has not been well established yet. Most authors recommend resection of ATC, due to the risk of malignancy. The resection can be performed through videothoracoscopy, longitudinal sternotomy, or thoracotomy [2]. In case of CTC, the approach can be more conservative; however, some authors are in favor of resection, since histological differentiation between ATC and CTC is needed for a definite diagnosis. The patient described here underwent right thoracotomy, procedure recommended based on the size and compression effect of the mass in addition to histological analysis being needed. The initial pericardial cyst diagnosis, which anatomopathological studies revealed it to be congenital thymic cyst, was significant.
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  What is phase 0 and phase I in clinical research?

  Dear Editor,

  The registration of research as an international trial has become a reality and a necessity. However, the categorization of different types of studies in International Trial Registries is badly defined for both researchers and editors. Thus, a clearer description is required.

  According to the definition of the World Health Organization, Phase I clinical trials "test a new biomedical intervention in a small group of people (e.g., 20-80) for the first time to evaluate safety (e.g., to determine a safe dosage range and to identify side effects)" [1].

  So when I sent a case report of about 15 patients submitted to established clinical treatment using an elastic stocking for vascular insufficiency to a well-known journal, I was surprised to hear the editor say that he required the registration number before it could be published, as this was a Phase I trial. And even more so when I tried to register the study as a Phase I trial in an International Trial Registry and was told it was not a Phase I trial. Why does the WHO state specifically that 20-80 people are a small group? How are trials of 15 individuals taking new drugs considered as Phase 0 while this study was considered as Phase I?

  With the creation of the phase 0 classification, there seems to be no doubt when investigating drugs in small scale studies with about 15 patients. And, in general, it seems logical that we should be more careful with the prescription of new drugs than existing clinical therapies, such as elastic stockings or the evaluation of non-invasive complementary examinations.

  There are many other ill-defined situations such as, for example, what is the classification of a series of five case reports – a "micro-study", a phase 0, or a phase I? Some journal editors think that a series of five case studies should be classified as phase I.

  I think it would be very beneficial if you, as Editor, would take the initiative to assist researchers, editors, and even the Research Ethics Committees by publishing a clear definition in your journal and to start a debate about the direction of clinical trials and their registration.

  José Maria Pereira de GodoyI

  IMD, PhD. Faculdade de Medicina de São José do Rio Preto/Medicine School São José do Rio Preto (FAMERP), Department Cardiology and Cardiovascular Surgery and National Council for Research and Development (CNPq), São José do Rio Preto, SP, Brazil

   

  REFERENCE

  1. World Health Organization. The secretariat of the registry platform. Available at: http://www.who.int/ictrp/glossary/en/index.html#TrialPhase). Accessed on: 8/13/2013.

  

   

  Comments on Letter to the Editor

  Dr. José Maria Pereira de Godoy raises several questions:

  
    1. Whether his study of application of elastic stockings to treat vascular insufficiency in 15 people should be qualified as a phase 1 or phase 0 trial?

    2. Ethics of Phase 0 trial.

  

  To answer these questions one has to define the intent of the trial. It is the formulated goal rather than the number of study subjects per se that determines the qualification. The stated goals of Phase 1 trials — establishing the maximal tolerated dose of the tested medication and the determination of its toxicity — require larger numbers of enrolled subjects and the emphasis of pharmacokinetics rather than the therapeutic effects and benefits (endpoints of Phase 2 and 3 trials). In contrast, the goals of Phase 0 trials avoid the determination of maximal tolerated dose and its toxicity, specifically lack the therapeutic intent, and focus mostly on establishing whether the proposed medication has the intended pharmacokinetic profile (e.g., interacts with the intended enzymes, or it is absorbed as anticipated). Therefore, Phase 0 trials involve "micro-dosing" (avoiding toxicity, and neither expected nor intended to produce therapeutic or diagnostic benefits) and require significantly lower numbers of enrolled patients.

  It is important to understand that Phase 0 trial does not obviate the requirements of undergoing the full 3 phases of the required regulatory process. FDA created this process to alleviate the notorious problem of a "clogged pipeline" in development of promising medications, and allows early "weeding out" of (initially promising) medications.

  Therefore, we would agree with the assessment that the scenario presented by Dr. Godoy probably does not satisfy the definitions for Phase 1 nor Phase 0 trials.

  From ethical, statistical, and scientific standpoints, the introduction of Phase 0 trials elicited vigorous debates. Ethically, the controversy focuses on the dynamics of a trial, which enrolls patients not expected to derive any benefit from the intervention. Statistically, the challenge lies in maintaining the scientific rigor despite low number of patients who are subjected to an intervention which is neither toxic nor therapeutic. Consequently, Phase 0 trials may be applicable to a rather limited number of biological interventions. Additionally, linking Phase 0 with Phase 1 trials may be challenging as well. Therefore, we are grateful to Dr. Godoy for raising these issues. We believe that a thorough understanding of the regulatory process is vital for a proper description of a study and its qualification as a trial or a case review [1-5].

  Edward GologorskyI; Tomas A. SalernoII

  IMD. University of Miami Miller School of Medicine and Jackson Memorial Hospital Miami, FL, USA

  IIMD, PhD. University of Miami Miller School of Medicine and Jackson Memorial Hospital Miami, FL, USA
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  Dear editor,

  The questions presented by the researcher José Maria Pereira de Godoy seems quite relevant although some considerations should be observed.

  The phase 0 studies, also known as exploratory first-inhuman, follows the guidelines of the Food and Drug Administration (FDA) established in 2006 to guide the Exploratory Investigational New Drug Studies [1]. This modality also receives designation of a microdosing study , since the amounts of agents administered are too small to present any therapeutic effect . Thus, there is no evaluation of safety or efficacy, but only the pharmacokinetics and pharmacodynamics of the test agent [2]. The main purpose of phase 0, which includes 10 to 15 healthy individuals, is to streamlines the process of molecular investigation or promising interventions, since they allow to obtain early data from human beings, besides those from animal research, which are often inconsistent and non - reproducible.

  The phase I studies include from 20 to 100 healthy individuals, and discusses the pharmacodynamics and pharmacokinetics of the therapeutic agent, as well as their safety and tolerability. These studies are usually funded by the pharmaceutical or equipment industry and conducted in highly controlled locations known as harmacology Central Units. Interventions that succeeded at this stage will then have its efficacy tested in phase II , II and IV (postmarketing) [3].

  Regarding the study proposed by Dr. Godoy, we do not believe it meets the definition of a clinical study, since a therapeutic measure with a known efficacy (by elastic compression stockings) was used in the treatment of venous insufficiency. We believe that such a study would be best characterized as a series of case report (descriptive study).

  We still think that what is more important than the correct classification of the study within their evolutionary stages, is the facilitation of access of health professionals to the document known as Clinical Study Report ( CSR ) a wide and unrestricted report for the study , where individual date regarding safety and efficacy are presented in detail, such information that are commonly lost or just summarized in the tables present in numerous scientific publication, skewing the correct evaluation and application of evidence-based measures.

  Marcelo Derbli Schafranski

  Ponta Grossa, PR/Brazil
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  Dear editor,

  José Maria Pereira de Godoy raises interesting questions about the definitions of phase 0 and phase I clinical trials in his letter to the editor entitled "What is phase 0 and phase I in clinical research?", which was published in this issue of the Brazilian Journal of Cardiovascular Surgery. His main arguments can be summarized as follows:

  1. Bearing in mind that the study was conducted in order to assess the safety and effectiveness of a brand new product (elastic stockings designed to treat venous insufficiency), the author argues for considering the study as a phase I clinical trial.

  2. The study could not be registered in an International Trial Registry as phase I because the number of patients evaluated was deemed insufficient.

  In my opinion, there are pros and cons to Dr. Godoy's clinical trial being regarded as phase I:

  Pros:

  1. What determines whether a clinical trial is phase I is primarily its goal, not the number of patients evaluated [1].

  2. The definition of phase I clinical trials from the World Health Organization [2] states that a phase I clinical trial shall evaluate "a small number of patients", without specifying the minimum or maximum number of participants.

  Cons:
  1. Usually, a phase I clinical trial evaluates healthy volunteers. Patients may be included in some cases: when the treatment being evaluated can make healthy individuals sick, such as cancer drugs, or when every existing traditional treatment known to man has been used without providing beneficial results to the patient [3]. The participants in Dr. Godoy's trial do not meet any of those criteria.

  2. The high risk involved in the early stages of clinical research demands strict regulations and careful monitoring during every single phase of the reserch [4]. As far as I know, the monitoring was not performed.

  Dr. Godoy argues that a clearer definition of the different types of clinical research available should be made by the International Trial Registry. In my point of view, these definitions are designed mainly for the study of drugs, especially the newly created phase 0 [5]. The criteria used to determine the ideal number of participants have as their main goal the assessment of pharmacokinetics, pharmacodynamics and dosage of drugs; aspects involving diagnostics, medical equipment, and procedures are relegated to the background.

  This distortion might explain, in part, the difficulties faced by Dr. Godoy to define his clinical study.

  Lilia Nigro Maia

  MD, PhD

   

  REFERENCES

  1. Friedman LM, Furberg CD, DeMets DL. Fundamentals of clinical trials. Springer 4th ed. New York:Springer;2010.

  2. World Health Organization. International standards for clinical trial registries. Geneva: World Health Organization; 2012 [Acessed on 20/7/2013]. Avaliable at: http://apps.who.int/iris/bitstream/10665/76705/1/9789241504294_eng.pdf

  3. Food and Drug Administration. Guidance for institutional review boards and clinical investigators [Acessed on 20/7/2013]. Avaliable at: http://www.fda.gov/ScienceResearch/SpecialTopics/RunningClinicalTrials/GuidancesInformationSheetsandNotices/ucm113709.htm

  4. Association of the British Pharmaceutical Industry. Guidelines for phase 1 clinical trials. 2012 edition [Acessed on 20/7/2013]. Avaliable at: http://www.abpi.org.uk/our-work/library/guidelines/Pages/phase-1-trials-2012.aspx

  5. Food and Drug Administration. Guidance for industry, investigators, and reviewers, 2006 [Acessed on 20/7/2013]. Avaliable at: http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm078933.pdf

  

   

  Phase 0, Phase I in clinical research and the registering of publications

  In most countries, the structure of clinical research for the release of new drugs, biological drugs, and human health devices is, in general, similar to the provisions of the North American law. Food and Drug Administration (FDA) regulations started to evolve from the mid-1880s until 1997, when the Food and Drug Administration Modernization Act (FDAMA) was enacted. They continue to evolve, especially in order to guarantee safe access to newly developed products.

  Primary regulations on drugs, biological drugs, and medical devices are part of the Code of Federal Regulations (CFR) Title 21. They were designed to avoid a series of problems of the past and to protect public interest and health in terms of new health products. Specifically, Investigational New Drugs (IND) are governed by Part 312; Devices and In Vitro Diagnostics, by Parts 800 - 861.

  The regulatory approach for drugs and/or biological drugs is different from the one for devices. In the latter, it is understood its action or result is not achieved through chemical actions in the human body or other animals and its treatment goal is not dependent on metabolism. New drugs and/or biological drugs follow specific development and evaluation steps [1].

  In the USA, as mentioned, it starts with the IND Application, which is eventually followed by the New Drug Application (NDA). Initial exploration of the product in preclinical phases, usually in animals, supports the design of exploratory phases in humans. In general, the clinical stage is divided into three phases of pre-commercialization research aimed at examining the safety and efficacy of the drug and/ or biological drug.

  Phase I studies are comprised of small studies (20 to 100 individuals), with dose escalation, which may include either patients with certain conditions or healthy volunteers. Their main goal is to assess the safety of a particular route of administration. In addition, drug metabolism and pharmacokinetics can also be evaluated.

  Phase II studies are comprised of one or more larger clinical studies, for a particular population of patients, whose main goal is to offer preliminary evidence of efficacy and dosage as well as additional data on therapeutic safety. After this phase, the regulatory authority and the sponsor should refine their strategy for subsequent studies in larger populations.

  Phase III studies are larger in scale, usually multicenter and international. They are aimed at evaluating the risks and benefits of a product in a particular population of patients, with a given clinical indication. Safety and efficacy data from those last studies provide the product with the possibility of approval for commercialization as well as detailed instructions on usage for the particular condition [2].

  As with any scientific research, methodology for each phase should be well established and meet the minimum requirements needed to accurately reflect results. Among the aspects to be considered are desired outcomes, study population, randomization, stratification, blinding, sample size, adherence, and statistical analysis techniques. All of these requirements are planned before the study.

  The development of the clinical research lasts approximately two to ten years. After that, the product enters the post-commercialization studies phase (Phase IV studies), where, besides safety monitoring, new applications and recommendations are added to it. This phase continues throughout the life cycle of the drug [1,2].

  Several mechanisms have been created to speed up the development and approval of drugs and biological drugs, especially those designed for patients suffering from serious, debilitating, life-threatening diseases, and without complementary alternatives (21 CFR 312 Subpart E, 314.510 and 601.41). One of these mechanisms was created in 1998, in the Fast Track Guidance, and revised in 2004. It set out mainly to facilitate the development and review of new drugs and biological products for conditions which are health risks and show the potential to quickly reach unmet medical needs.

  In the 2004 Critical Path Report, the FDA suggested new strategies were needed to help identify promising molecules, in an effort to reduce the time and resources spent on developing new drugs. As a result, in 2006 the FDA launched the new FDA Guidance on Exploratory Investigational New Drug (IND) Studies, in which an exploratory phase previous to Phase I studies is described. This phase is consistent with the regulatory requirements for the protection of human beings, involves few resources, and accelerates the development of promising components by defining, previously, if the behavior in human beings is the same as what it would be in the preclinical phase [3-5].

  These studies were named "Phase 0" or "microdosing trials", and they referred specifically to exploratory studies, prior to Phase I, with controlled human exposure and without diagnostic or therapeutic value. "Phase 0" studies are characteristically limited to a few individuals, usually 15, and they last a week. Their main goal is to collect preliminary pharmacokinetic and pharmacodynamic (PK/PD) data of the component being investigated, including image data of the bond to the receptor, and they do not allow inferences to be made about either safety or efficacy since non-therapeutic dosages are used. Preliminary data derived from a "Phase 0" study assist in the decision-making process and in judging potential candidates in the development of drugs. In general, this phase is limited to specific drugs whose target as well as the effects on their biomarkers must be known (2010 Qualification Process for Drug Development Tools). This approach in addition to methods of evaluating images of organs, tissues, cells, and molecules (Optical images, Positron Emission Tomography – PET, Single Photon Emission Computed Tomography – SPECT, among others) are essential to validate this phase and to either obtain proof of concept for the development of future studies or interrupt the clinical trial process [2-5].

  Clinical trials of medical devices and equipment are not divided into phases in the way drug studies are. In the USA, they are governed by the Code of Federal Regulations (CFR), Title 21, Parts 800 – 861, and, in particular, Part 860.7 (Determination of Safety and Effectiveness) which deals with important aspects in clinical studies of these devices, prior to PMA (Premarket Approval). These aspects include: valid scientific evidence, safety, effectiveness, controlled clinical research, and data analysis, in accordance with the usual methodology for any scientific research [6].

  In Brazil, the Brazilian Health Surveillance Agency (ANVISA) has very clear regulations governing the development of drugs, biological drugs, and materials to be used in healthcare. As a result of its most recent development, they are similar to the provisions of the FDA [7].

  In the USA, clinical studies of new drugs, biological drugs, equipment, devices, or procedures had to be registered in accordance with the 1997 Food and Drug Administration Modernization Act (Modernization Act), section 113, which had created the Clinical Trials Data Bank to regulate the registration of clinical trials of drugs which would be studied and commercialized in the country. Subsequently, this platform was transformed into ClinicalTrials.gov. As of 2004, the International Committee of Medical Journal Editors (ICMJE) and, in 2005, the World Association of Medical Editors established the registration of clinical studies as a prerequisite to publish in their journals. In 2006, the World Health Organization (WHO) started to reveal the importance of registering in their International Clinical Trials Registry Platform (WHO ICTRP). Information fed into the WHO platform comes from primary registries and worldwide collaborators, including ClinicalTrials.gov. As of 2007, BIREME recommended that journals indexed in the LILACS (Latin-American and Caribbean Center on Health Sciences Information) and SciELO (Scientific Electronic Library Online) databases should abide by the WHO and ICMJE provisions [8].

   The Brazilian platform, Brazilian Clinical Trials Registry – REBEC (Registro Brasileiro de Ensaios Clínicos) [9], was launched in December, 2010 and was integrated into the WHO ICTRP in April, 2011, in accordance with all ICMJE provisions.

  The WHO ICTRP, ClinicalTrials.gov, ICMJE, and REBEC guidelines emphasize the importance of registering every clinical study performed on human beings who are subject to diagnostic, therapeutic, or other procedures, whether interventional, observational, experimental or not. There is still some doubt about whether to register studies which are not characterized as clinical trials, as recommended by WHO and highlighted in the ICMJE guidelines below:

  "..the ICMJE adopted the WHO's definition of clinical trial: "any research study that prospectively assigns human participants or groups of humans to one or more health-related interventions to evaluate the effects on health outcomes." Health-related interventions include any intervention used to modify a biomedical or health-related outcome (for example, drugs, surgical procedures, devices, behavioral treatments, dietary interventions, and process-of-care changes). Health outcomes include any biomedical or health-related measures obtained in patients or participants, including pharmacokinetic measures and adverse events. Purely observational studies (those in which the assignment of the medical intervention is not at the discretion of the investigator) will not require registration." 

  "Those who are uncertain whether their trial meets the expanded ICMJE definition should err on the side of registration if they wish to seek publication in an ICMJE journal. The ICMJE secretariat office is unable to review specific studies to determine whether registration is necessary. If researchers or others have questions about the need to register a specific study, they should err on the side of registration or consult the editorial office of the journal they wish to publish the study in" [10].

  Overall, the Brazilian platform REBEC has accepted the registration of clinical studies that do not formally meet the criteria for clinical trials, as established, and it is formally recognized as a Primary Registry in the WHO ICTRP and ICMJE, which minimizes the issue for Brazilian researchers.

  Carlos Antonio CaramoriI

  IMD, PhD. Universidade Estadual Paulista Júlio de Mesquita Filho (UNESP), Botucatu, SP, Brazil
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  EDITOR'S NOTE

  Regarding the Letter to the Editor "What is phase 0 and phase I in clinical research?", Authored by Dr. José Maria Pereira de Godoy, is timely to take readers' knowledge, as important information, a call from the Ministry of Science, Technology and Innovation (MCTI), along with the National Council for Scientific and Technological Development (CNPq), Ministry of Health (MOH) and Department of Science, Technology and Strategic Inputs (SCTIE) about Clinical Research on which it is defined in the context of different entities the clinical trials in phases I, II, III and IV nationwide.

  It is considered a clinical trial any research on human beings, aiming to discover or verify the pharmacodynamic, pharmacological, clinical and/or other effects of product (s) and/or identify adverse reactions to the product (s) under investigation, with the aim of ascertaining its safety and/or efficacy (EMEA, 1997). Clinical trials are classified into four stages (I to IV), as defined by Resolution No. 251/97 of the National Health Council, namely:

  a) Phase I - the first study in humans, in small groups of volunteers, generally healthy, of a new active ingredient or new formulation to establish a preliminary safety and pharmacokinetic profile;

  b) Phase II - aims to demonstrate the activity and establish short-term safety of the active ingredient, assessing the dose-response relationship in a limited number of sick patients;

  c) Phase III – performed in a large and varied groups of patients to determine the outcome of the risk/benefit in the short- and long-term of the formulations of the active ingredient, exploring the type and profile of the most common adverse reactions;

  d) Phase IV - are researches performed after marketing the product and/or medical specialty. These researches are performed based on the characteristics of which that drug and/or medical specialty was authorized. They are generally studies on post-marketing surveillance to establish the therapeutic value, the emergence of new adverse reactions and/ or confirming the frequency of appearance of those already known, and treatment strategies.

  Domingo Braile

    Editor-in-Chief/BJCVS

  

   

  Screening of fetal congenital heart disease: the challenge continues

  Rastreamento das doenças cardíacas congênitas fetais: o desafio continua

  Dear Editor,

  The initiative of inviting a group of obstetricians to write an editorial for a cardiovascular surgery journal emphasizing the need of an adequate prenatal diagnosis of congenital heart diseases should be commended. The authors provide a comprehensive summary of the recent advances and advantages of intrauterine diagnosis, encouraging obstetricians not to limit the screening to those known to be at risk of developing a cardiac malformation. They also recognize the value and the limitations of the four chambers view with which the obstetricians feel comfortable. Furthermore, the authors stress the fact that there are a number of cases, particularly the cono-troncal anomalies, where the visualization of the great arteries is difficult and the pitfalls important. They also underline the importance of expanding the training, knowledge and abilities of those performing the studies to allow a broader detection of cardiac anomalies [1].

  As in other specialties, there is an increasing interest in the newly developed technologies which will certainly improve the images and facilitate a precise detection and diagnosis. However, the key for an accurate screening continues to be the operator's knowledge of the cardiac anatomy and a proper understanding of the unique and complex spatial arrangement of the cardiovascular system. The concept of spatial thinking — a cognitive skill used by architects and urban planners — can help in understanding the world around us by using the properties of space in everyday life, the workplace, as well as in science, to structure problems, find answers and articulate solutions [2].

  While we firmly believe that a proper utilization of the present tools should enable us to improve detections, we recognize the importance of a conscientious labor force that makes excellent use of modern technologies as they become widely available and affordable. Whether we liked it or not, technology will continue to shape our practices.

  Although it is not our intention to write a paper within a letter to the Editor, there are important concepts such as proximity, product space, structure of production, collaborative rationality, and team work that should be at least mentioned. Their application will improve our understanding of the complexity of the cardiovascular services and thereby enhance performance.

  Proximity formalizes the idea that the ability of a center to generate a product depends on its ability to produce other ones — structure of production. When a center with many complex capabilities adds a new one, this can create a range of new, possible complex procedures. Conversely, adding a single new capability in a center that has few to begin with won't leverage an existing matrix of capabilities in the same way — it might not produce any new procedures at all [3].

  As a pediatric cardiologist and a cardiovascular surgeon we strongly advocate the need of an inclusive team approach for the proper management of the neonate with congenital heart disease: a work structure in which all components of the cardiovascular services — a cluster of people focused on excellence according to their relatedness and interests — contributes to the quality of the final outcome with an integrated approach [4]. This leads to collaborative rationality, of getting better together, which is a different way of knowing and generating, of making and justifying decisions based on diversity, interdependence and dialogue [5,6].

  It is a team integrated by pediatric cardiologists, neonatologists, cardiovascular surgeons, anesthesiologists, nurses and specialized critical care units in which obstetricians with imaging expertise have a place. The role of the latter should not be limited to the image detection but also to participate in the decision making process: that is, diagnosis, intrauterine treatment, time, type and place of delivery, etc. In other words, an effort centered in the fetus' health, encouraging collaboration among professionals and sharing knowledge that contributes to reciprocal medical education in a multidisciplinary environment.

  How are we doing?

  The use of information about one's business is vital to understand, report on, and predict different aspects of performance. After making theoretical considerations, which, among practical people, has a connotation of impracticality, we feel compelled to include information about our policies as well as unpublished data on our experience.

  Recently, we reviewed our findings on early detection of congenital cardiac anomalies in a group of 49 neonates under 30 days of life that underwent surgery [7]. Interestingly, in this cohort of the patients, 40% had prenatal diagnosis and 90% of them had severe forms of univentricular heart — the majority with hipoplastic left heart syndrome. In all cases, the malformations were detected by an obstetrician specialized in images and confirmed by a pediatric cardiologist, both aware of the importance of visualizing the outflow tracts and the great vessels, using a conventional four chambers view.

  It is our policy to discuss all patients with prenatal diagnosis of heart disease by a group formed of general obstetricians, obstetricians specialized in images, pediatric cardiologists, neonatologists and cardiovascular surgeons. This team decides the management of the patient — that includes consulting the mother — with special consideration to the need of prenatal intervention, the time, type and place of delivery, and the timing for surgery. We strongly believe that a joint management benefits the patients and improves surgical results by diminishing morbidity and mortality. However, the findings disclosed in the Editorial as well as ours clearly indicate that there is room for improvement by training those involved in the screening process, realizing the need of a team approach, and the adoption of modern technologies. It is, among other things, the ability to recognize where there is room for improvement that allows an expert operator to reach great heights. "The ability to see room for improvement, however, is not of much use unless one also has a strong and continuing desire to improve" [8].

  Neonates face unique incremental risk factors related to the patient's variables and to structural hospital characteristics that should be properly individualized and addressed in a timely fashion in order to improve surgical outcomes. An accurate prenatal diagnosis can make a significant contribution to accomplishing this goal.

  Mariano IthuraldeI; Rodolfo NeirottiII

  IMD. Clínica y Maternidad Suizo-Argentina, Buenos Aires, Argentina

  IIMD, MPA, PhD. Michigan State University, East Lansing, MI, USA
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  Making the results of performed research accessible to the greatest number of people - in the shortest possible time - and allow the scientific community to judge the relevance of the article after its publication. This innovative idea guided the creation of the PLoS One journal, in 2006, and is transforming scholarly communication worldwide.

  The evaluation was made by Eric Martens, senior editor of the journal, during a conference presented at the 28th Annual Meeting of the Federation of Experimental Biology Societies (Fesbe) held in Caxambu (MG) between 21 and 24 August.

  According to Martens, in 2012 PLoS One published 24,000 articles, with an acceptance rate of 70%. On average, 200 submissions are received and 140 articles are posted daily.

  "While many journals reject up to 90% of submitted articles to raise their impact factor, the PLoS One has a unique philosophy: all research consistent from ethical and scientific principles, that contribute in some way to the knowledge of a given area must be published and have free access. We do not reject an article based on its alleged impact", said Martens.

  As the PLoS One aims to disseminate research from all fields of science and medicine, there is no risk of an article, a result of interdisciplinary study be rejected as not fit into the scope of a particular area of study. Studies with negative results, i.e., those that do not prove the hypothesis initially proposed are also welcome.

  "There are areas with few options of open access journals, like Paleontology. PLoS One is a good option in these cases", said Martens.

  The editor, however, points out that there are criteria that must be met for the study to be accepted. Besides not having been published earlier and provide new knowledge to the area, it needs to rely on experiments, statistics and analysis of high technical level. All data should be described with a degree of detail that allows its reproduction by anyone interested.

  The findings should be presented properly and be supported by the data obtained in the experiments and assessments. The article must be written in an intelligible form, according to the standard of English language. The research should follow the international standard of ethics and integrity in research.

  According to Martens, the reasons for rejection of an article in PLoS One are generally related to fundamental problems of methodology and interpretation of results. "Factors such as poorly designed experiments, insufficient samples, lack of statistical power of the results and improper technique analysis", exemplified.

  In addition to the journal's staff, participate in the review process - which lasts on average 40 days – the so-called academic publishers, experts in various fields who act as collaborators fixed. They decide whether there is need for external reviewers.

  "To ensure transparency of the process, a letter of acceptance or rejection of an article is always signed by the responsible academic publisher and this information is also published. The external auditors are also encouraged to sign the evaluation" said Martens.

  The model of judgment based on the consistency of the research and its impact has not been shown to be successful in Martens' opinion. But, according to him, there is a number of crucial tools to the successful of such model. The journal's website offers, for example, a comment section and a series of indicators that show how many times the article was accessed and cited, with graphs showing its evolution over time.

  Furthermore, the scope of study among the general public is measured by the number of times it has been shared on blogs and social networks.

  "We believe that this model of individual metric is a good alternative to the impact factor based on the journal. This is changing the way people think and evaluate scientific research", he said.

  The problem with the concept of impact factor, according to Martens, is the fact that it is based on the average number of citations that articles in a journal receive in a given period - which masks the variations that exist within each journal.

  "Nature, for example, has an impact factor greater than 30. But if we analyze the distribution of citations of the journal we will find that it is highly variable. There are some articles that have much impact and are cited until today, like the Human Genome Project. And there are others who have been cited only once or twice throughout its history", he said.

  Successful model

   For a journal to be considered truly open access (open access), two criteria must be met: the content needs to be available for free on the Internet, without requiring registration or subscription, and readers must have copyright permission to republish or reuse the content as they wish. The only condition is the accreditation of the study to the authors and publishers.

  According to his evaluation, Martens states that this model has proven successful and is growing rapidly, driven primarily by institutions such as the European Commission, UK Research Councils, the National Institutes of Health (NIH) in the United States, and the Organization United Nations Educational, Scientific and Cultural Organization (UNESCO).

  "These bodies have determined that all the research funded by them should be freely accessible. Some major universities have also adopted policies to encourage the practice, such as Harvard, Columbia, Duke, Princeton, Stanford and MIT [Massachusetts Institute of Technology]", he said.

  Martens, however, recognizes that currently the cost of publication for those who choose the open access model rests with the researcher. In the case of PLoS One, it necessary to spend about $1300 for each item. In the journals in which the rejection rate is higher the cost of publication is also usually higher.

  "We want to get to the point that the institutions that fund research to understand that make their results accessible freely is an essential part of the process and to assume that cost", he argued.

   

   

  Posted by FAPESP Agency on September 11, 2013.

  URL: http://agencia.fapesp.br/17851





  DOI: 10.5935/1678-9741.20130066

  RETRACTION

  
    Patel KK, Silva MR. Cardiology in Brazilian scientific journals: an overview. Rev Bras Cir Cardiovasc 2013;28(3):422

  

  
    Cardiology in Brazilian scientific journals: an overview

  

   

   

  Kavita Kirankumar PatelI; Mauricio Rocha e SilvaI

  IUniversidade de São Paulo, Faculdade de Medicina, Hospital das Clínicas, São Paulo, SP, Brazil

  IIMD, PhD. Universidade de São Paulo, Faculdade de Medicina, Hospital das Clínicas, São Paulo, SP, Brazil

   

   

  Notice of retraction

  The undersigned persons, being the authors of the article herein specified, of their own free will have decided to retract the said article. This article is a limited review of articles previously published in Brazilian scientific journals. It contains no reports on newly obtained scientific results and was written merely for the information of readers of Revista Brasileira de Cirurgia Cardiovascular. The reason for retraction is that an honest error was committed in the method used for collecting articles to be included. The retraction is formally approved by the Editor of Revista Brasileira de Cirurgia Cardiovascular/ Brazilian Journal of Cardiovascular Surgery, Domingo Marcolino Braile.

   Retracted article: Patel KK, Silva MR. Cardiology in Brazilian scientific journals: an overview. Rev Bras Cir Cardiovasc. 2012;27(2):302-311. doi:10.5935/1678- 9741.20120048.
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  In the printed version of issue 28.2, the tables were not published on the editorial "Estudio Syntax: de la evidencia a la desobediência"(pág. III to V). Below, the tables:
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  Below, the names of those people who reviewed the papers published in this issue of the Brazilian Journal of Cardiovascular Surgery/Revista Brasileira de Cirurgia Cardiovascular (BJCVS/RBCCV). Thanks to them.
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Fig. 1~ Schematic presentation. The instrument has a locking
‘mechanism (1.2,3) and is composed of an external needle with blunt
tip, with multiple 0.5 mm diameter holes (4,5). Internally it is fitted
with a mandrill needle, which can be mobilized nside occluding
or releasing the lateral holes. The procedure for producing micro
lesions is done by exchanging the blunt manrillfor a brush-manrill,
provided with micro bristles that are structurally designed to il the
‘holes with small extertorization of bristls (6). As an option to brush
mandrill there is a second self-expandable feather shaped mandrill (7)
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Table 1. Morphological differences beween acquired and congenital thymic cysts

Characteristic ‘Acquired thymic cyst ‘Congenital thymic cyst

Origin[1.3] InflammatoryInfectious (HIV LES) or neoplastic ‘Thymopharyngeal duct or branchial
(non-Hodgkin Iymphoma, thymoma, thymic cleft remnants and ectopic thymic
carcinoma, and mediastinal seminoma) processes tissue

Morphology [1.3] Multilocular, fibrovascular proliferation. necrosis, Unilocular (usually), thin and
‘hemorrhage, and formation of cholesterol granuloma translucent walls
‘and reactive Iymphoid hyperplasia with multiple
‘germination centers

Fluid [1] ‘Can become thick and bloody, light brown in color Clear and acellular

Histopatiology [2.6]

‘Hassall's corpuscles [6]

Location [26]

Cystic cavities are partially lined by squamous
of columnar epithelium and can have capillary
excrescences; scatered nests of non-neoplastic thymic
tissue inside cyst walls. The surrounding stroma
‘contains Iymphoplasmacytic inflammatory infiltrate.
‘Due to the chronic nature of the process, the cyst can
degenerate and develop either a thick and calcified
capsule or fibrous tissue

‘Hard to find since the inflammation destroys the

cyst wall. replacing it with fibrosis; thus. causing
degeneration of the corpuscle

Usually in the anterior mediastinnum

‘There is no evidence of inflammation:
‘Epithelial surface of the cystic cavity
is lined by squamous cells and there
are no hemorrhages nor granulomas

Easily found

Usually in the neck
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Tabla 5. Resultados del SYNTAX a 5 ailos en Ia enfermedad de

tronco izquierdo

Cinga () Sen() P
N pacienies I 37
Muerte 146 (+18%) 18 053
Muerte cardiaca 72(-14%) 86 046
1AM 48(-34%) 82 0.1
acva 43¢28% 15 o0m
Muerte + Muerte cardiaca+ IAM ~ 20.8 (+1.8%) 19 057
Nueva revascularizacién corondria 15,5 (-11.2%) 26.7 0,001

ACVA accidente cerebrovascular agudo; TAM: infarto agudo de
‘miocardio. Si analizamos el SYNTAX score, no hay diferencias
significativas entre ambos grupos en score bajo y medio, pero si en
scorealto (> 32) dondela cirugia tiene mejores resultados que el stent
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Tablad. Resultados del SYNTAX a 5 aiios en enfermedad de 3

‘vasos coronrios
Cuga () __Sewi(h) P

N Ge pacientes 9 %6
Muerte 92(54% 146 0006
Muerte cardiaca 92 o000
1AM 106 0001
vy 3 066
Muerte + muerte cardiaca + IAM 2 oo

‘Nueva revascularizacidn corondria 126 (-126%) 354 0001
ACVA: accidente cerebrovasaular agudo; TAM: nfarto agudo de
‘miocardio. Si analizamos el SYNTAX score, no hay diferencias
significativas entre ambos grupos de pacientes en el score de bajo
riesgo (< 23), pero si en el riesgo intermedio (23-32) y alto (> 32)
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‘Tabla 1. _Caracteristicas del grupo quinirgico en el estudio SYNTAX

‘Revascularizacion completa con njertos areriales T890%
Al menos una mamaria interma 9730%
‘Doble mamari interna 2760%
Mamaria + safenas 78.10%
Uso artera radial 1410%
Solamente injertos venosos 260%
Injertos por paciente 284-07%
Anastomosis distales por paciente 32+-08%

15,0% operados se realizaron sin circulacion extracorpérea
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‘Table 1. Comparison of inner diameters (mm) of the LITA and DLFCA. 7 and 90 days after CABG

Graftfollow-up (days) _Segment n Mean  SD  Mummum  Maximum Pvalwe
DLFCA-7 Proximal 24 20 [Z] 3 29 0174
DLFCA-00* Proximal 24 22 03 13 29
DLFCA-7* Middle 24 19 04 13 25 <0001
DLFCA-00 Middle 4 23 04 12 30
DLFCA-7* Distal 24 18 04 10 30 0006
DLFCA-90* Distal 4 20 04 12 29
LITA-7* Proximal 23 27 04 17 33 0930
LITA-00% Proximal 23 27 03 20 32
LITA-7 Middle 3 24 03 20 31 0001
LITA-90* Middle 3 26 03 20 32
LITA-7* Distal 3 21 03 16 26 0155
LITA-002 Distal 3 22 04 17 28

CABG=coronary artery bypass graft; DLFCA = descending lateral femoral circumflex artery; LITA = leftinternal
thoracic artery; SD = standard deviation.
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ATC Acquired thymic cyst
CTC  Congenital thymic cyst
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‘Tabla 3. Resultados clinicos del estudio SYNTAX a los 4 aiios

Cirugia (%) Stent (%) P
‘Evamtos mayores 23 5 =0T
Muertelinfarto/ ACVA 146 18 007
Mortaldad todas as causas 88 17 0048
Muerte causa cardiaca 43 76 0.04
Acva 37 23 005
Infarto 38 83 <0001
Nueva revascularizacion 119 B <0001

ACVA: accidente cerebrovascular agudo





OPS/images/a08img01.png
Download the APP
Aortic Surgery






OPS/images/a26img02.png
‘Tabla 2. Resultados al aflo de seguimiento del estudio SYNTAX.

Sewt  Cinga P
TAXUS _revascularizscitn.
‘Mortalidad total 430% 350% 037
Infat sgudo de micardio age 3oL
Oclusién del mjertozomboss st 330%  340% 089
ACVA osm  2n 000
Muerte por ACVA o inirto 010%  1030% 096
Nuews revssculanzacion 1610%  3oe 000

ACVA: accidente cerebrovascular agudo
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Fig. 1 - Approach of the DLFCA. A: Arrowheads point to the
line between the RFM and the VIM where the DLFCA courses
downward through the intermuscular space. B: The dashed white
line indicates the initial incision, which was 15 o 20 cm in length
on the anterolateral aspect of the thigh i its proximal and mida
third in the lateral margin of the RFM

DLFCA = descending branch of the left femoral circumfex arter
RFM = rectus femoris muscle; VLM =vastus lateralis muscle.
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DLFCA  Descending branch of the lateral femoral circumfex artery

CABG  Coronary artery bypass grafting
LTA  Lef intemal thoracic arery.
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CPB Cardiopulmonary bypass
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Fig. 4 - XPS spectra of samples from guide wire catheter type .-
pristine — Al sterilized in ethylene oxide — ASI and ultrasonically
cleaned in enzymatic detergent — AUI. Suppression of CF peak
‘related to CF bonds is observed in sample submitted to the ultrasound
washing.
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Fig. 5~ XPS spectra of samples from guide wire catheter type C:
pristine ~ C1, sterilized in ethylene oxide ~ CS1 and ultrasonically
cleaned with enzymatic detergent — CUL.
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Abbreviations, acronyms & symbols

ASD  Atrial septal defect
CLAMP Clamping

CPB  Cardiopulmonary bypass
ECHO  Echocardiogram.

NYHA  New York Heart Association
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‘Table 3. PEEP level, respiratory mechanics and oxygenation indces association.

Grow A Growp ©
Varivel PEEP=5 PEEP=10 3
=41 =43
Compliance @lem,0) TA=05 9193 5552101 [
Airway resistance (c;,015-1) 51227 76242 70226 014
590, C%) 971+26 075+17 985+12 0002
P10, (umbig) 1080=36 1162283 13132339 0002
P30/FiO, (amHg) 26099898 27892706 3s2=8m18 0002
P10 /PAO, (mmkig) 0432014 045011 0532013 0002
P30, (uH) 13932343 13632280 1168=33 0004
P(4)0,P20, (mmH) 153078 1382065 1022055 0003

90, - oxygen saturation; PaO, ~ arterial oxygen partial pressure; FiO, - inspired oxygen fraction; PAO, —
alveolar oxygen partial pressure; P(4-a)O, ~ alveolar-arterial oxygen gradient; P(4-ajO /Pa0, ~ respiratory
index. Kruskal-Wallis test
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Fig.1- Hypovemia frequency, by group, inpatients undergoing CABG
‘and ventilated with different PEEP levels in immediate postoperative
period. PaO, -arterial oxygen partial pressuure, FiO, - inspired axygen
Jraction, PEEP- Positive end-expiratory pressure. Chi-square test.
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Table 1. Demographic and clinical data for patients undergoing CABG

GrowB Grop C
Varibles PEEP-10emHO  Totl (%) 3
=45

Gender 23
Male » E 35 96 (106
Female 1 15 10 0088

Age group 090
= 60years ) 2 1 6119
- 60 years u 5 2% 75651

Origm 01
Capital 5 7 16 5612)
Countryside a 30 » 30(588)

BMI (kg/ems) 074
Nommal 18 16 1 48053
Overweight Y u b 6 63)
Obese o 7 o 25384)

Comorbidities 058
Hypertension E 3 3 106(779) 05>
Diabetes mellitus 2 19 3 6@ 040
Smoking Y n 15 ey 01
Dyslpidemia 6 5 2 3129 o5t
Myocardial infarction o H 1 29013 010
Chronic renal falure 4 2 s 14103 o050
Coronary angioplasty 1 1 2 409) 07
Stroke 2 1 1 409

“Chi-square test; *G test; BMI, body mass index
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Table 2. Surgical data for patients undergoing CABG.

GrowA Growp B
Variables Mean=SD I3
‘Number of bypasses 25207 75207 099
‘Number of drainage fubes 18205 17206 19203 18205 o1s
Pump time (min) 8092342 £7220) 859228 8642303 087
Aortic clamp time (mix) 6332247 6062235 6162218 6182232 097
Surgery time (min) 24142581 0752475 23452432 2432409 042

Data displayed as mean = standard deviation. Kruskal-Tallis fest
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Abbreviations, acronysm & symbols

CABG  Coronary artery bypass grafting.
COPD  Chronic obsiructive pulmonary disease
CPB  Cardiopulmonary bypass

ICU  Intensive Care Unit

PEEP Positive end-expiratory pressure






OPS/images/a18img03.png
Table 1. How to use the plates.
Patient Plate X" shaped

‘narrow plate 4 X 4 Straight plate 2 X 2
"H" narrow plate 4 X 4/ Star plate 3 X 3
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"H" narrow plate 4 X 4/ Star plate 3 X 3
"H" narrow plate 4 X4/ Star plate 3 X 3
"H" narrow plate 4 X 4/ Star plate 3 X 3
"H" narrow plate 4 X4/ Star plate 3 X 3
"H" narrow plate 4 X4/ Star plate 3X 3

SO RNV AW






OPS/images/a18img04.png





OPS/images/a18img05.png





OPS/images/a19img01.png
‘Table 1. Preoperative characteristics of the study population and univariate analysis.

Variable Total TA nUA OR CI95% P
2794 (100%) 1007 (36.0%) 1787 (64.0%)

Age

=60 1482 (53%) 518 (514%) 964 (53.9%) 0% 077-105 020

<60 1312 @37%) 439 (48.6%) 823 (46.1%)

Gender

Male 1912 (67.9%) 643 (633%) 1269(705%) 138 117-162 <001

Female 904 (32.1%) 372(36.7%) 523 (29.5%)

IVEF

<40% 538 (19.1%) 194 (19.2%) 344 (19.1%) 100 082-121 098

40% 2272(80.9%) 818 (308%) 1454 (80.9%)

CKD

Yes 253 (9.0%) 101 (9.9%) 152 (84%) 119 092-156 018

No 2565 (91.0%) 915 (90.1%) 1650 (91.6%)

DM

Yes 866 (30.7%) 308 (303%) 558 (30.1%) 097 082-147 on

No 1952 (69.7%) 708 (69.7%) 1244 (69.0%)

SAH

Yes 2090 (742%) 754 (7142%) 1336 (74.1%) 100 082-119 096

No 728 (258%) 262 (258%) 466 (25.9%)

Recent AMI

Yes 150 (53%) 59 (5.8%) 91 (5.0%) 116 083-1.62 039

No 2668 (94.7%) 957 (942%) 1711 (95.0%)

FC

Tand2 321 (114%) 113 (11.1%) 208(11.5%) 095 075-122 073

3and4 2497(88.6%) 903(88.9%) 1594(885%)

SLof LCTLCT

Yes 649 (23.0%) 243 (239%) 406 (22.5%) 108 090-120 040

No 2169 (77.0%) 773 (76.1%) 1396 (77.5%)

Preop1AB

Yes 213 (7.6%) 97(9.5%) 116 (64%) 153 116-203 0003

No 2605 (924%) 919 (905%) 1686 (93.6%)

Ass

Yes 674 (23.9%) 303 (208%) 371 (206%) 16 137-195 <001

No 2144 (76.1%) 713 (702%) 1431 (79.4%)

Statin

Yes 1555 (55.2%) 543 (534%) 1012 (56.2%) 089 077-105 016

No 1263 (44.8%) 473 (46.6%) 790 (43.8%)

ACE

Yes 1521 (54.0%) 523 (515%) 998 (55.4%) 085 073-09 0046

No 1297 (46.0%) 493 (485%) 804 (44.6%)

Nitrate:

Yes 1847 (65.5%) 747 (735%) 1100 (61.0%) 17 149-200 <001

No 971 (345%) 269 (265%) 702 (39.0%)

Diuretic

Yes 655 (23.2%) 180 (17.7%) 475 (264%) 062 049-073 <001

No 2163 (76.8%) 836 (823%) 1327 (73.6%)

Heparin

Yes 932 (33.1%) 449 (#42%) 483 (26.8%) 216 184-254 <001

No 1886 (66.9%) 567 (558%) 1319 (73.2%)

BB

Yes 1972 (70.0%) 749 (73.7%) 1223 (67.9%) 133 112-158 0001

No 46 (30.0%) 267 263%) 579 (32.1%)

UA: unstable angina, OR: odds ratio , CI: confidence interval, P: statistical significance, LVEF' let ventricular ejection, CKD: chronic
Kidney disease, DM - diabetes mellius, Fypertension: hypertension, CF: functional class, preop IABP: preoperative itra-aortic balloon, ST
Of LCT: severe injury of the left coronary trunk;, ASA: acetylsalicylic acid, ACE: angiotensin converting enzyme angiotensin BB: beta- blocker
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‘Table 2. Postoperative evolution of the study population: univariate analysis.

Variable Total TA nUA OR CI95% P
2794 (100%) 1007 (36.0%) 1787 (64.0%)

AM

Yes 412 (14.6% 158 (15.6%) 254 (14.1%) 12 090-130 029

No 2406 (85.4%) 858 (844%) 1548 (85.9%)

Stroke

Yes 82 (29%) 20 2.9%) 53(29%) 097 061-153 089

No 2736 97.1%) 987 (97.1%) 1749 (97.1%)

AF

Yes 572(203%) 196 (19.3%) 376 (209%) 0% 075-1.00 031

No 2246 (19.7%) 820 (80.7%) 1426 (79.1%)

ARF

Yes 203 (7.2%) 71(7.0%) 132(73%) 095 070-128 07

No 2615 (928%) 945 (93.0%) 1670 (92.7%)

Vasopressor

Yes 670 (23.8%) 245 (241%) 425 (23.6%) 103 086-123 075

No 2148 (76.2%) 77 (759%) 1377 (76.4%)

cpB

>90 min 1078 (39.7%) 373 379%) 705 (40.7%) 089 075-104 098

<90 min 1636 (60.3%) 610 (621%) 1026 (59.3%)

Bleeding

Yes 315 (112%) 122 (12%) 193 (10.7%) 13 089-144 029

No 2503(88.8%) 894 (88%) 1600 (89.3%)

Reinterven.

Yes 137 (44%) 42 (41%) 95 (5.3%) [k 053-112 017

No 2681(95.1%) 974 (959%) 1707 (94.7%)

Tranfusions

Yes 698 (24.8%) 276 (27.2%) 422 (234%) 002 102-145 12

No 2120 (752%) 740 (728%) 1380 (76.6%)

Swan-Ganz

Yes 47(1.7%) 2424%) 23 (13%) 187 105-333 003

No 2771 (983%) 992(97.6%) 1779 (98.7%)

Deathr

Yes 152 (54%) 42 (41%) 110(6.1%) 066 046-095 0026

No 2666 (94.6%) 974 (959%) 1692(93.9%)

UA: unstable angina, OR: ods ratio, CI confidence interval, P: statistical significance, AMI acute myocardial infurction, Stroke, AF: atrial
[fbrillation, ARF: acute renal failure, CPB: cardiopubmonary bypass, min. mimtes
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‘Fig. 2~ Rates of death, use of statins, beta-blockers (BB), angiotensin
converting enzyme inhibitors (ACED), acetylsalicylic acid (4S4),
duretic, Heparin (heparin) and nitrate in patients with unstable
angina (UA) and without preoperative surgical myocardial
revascularization. Analysis of the period 2004 - 2010, total of 1019
patients






OPS/images/a19img06.png
Abbreviations, acronyms & symbols

asA Acetylsalicylic acid

ua Unstable Angina

BB Beta-Blocker

preop[AB  Preoperative Infra-sortic balloon.

CPB Cardiopulmonary bypass

FC Sunctional class

DM Disbetes mellitus

CKD Chronic kidney disease

LVEF Left ventricular ejection fraction
SAH Hypertension

a confidence interval

ACE inhibitor angiotensin converting enzyme
SLLCT  Severelesion of the let coronary trunk.
P Statisical Significance

O 0dds Ratio

ACSST  Acute coronary syndrome without ST elevation
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‘Table 3. Multivariate analysis of preoperative factors and associated outcomes in patients
‘with unstable angina during preaperative period of isolated CABG.

VARIABLE OR CI05% 2
Female T41 T19-167 <0.00T
Aas 162 135-195 <0.001
BB 119 099-143 0055
Diuretic 057 047-070 <0.001
‘Full Heparin 201 169-238 <0.001
Nitrate 16 137-194 <0.001
Swan-Ganz 193 103-361 0039
Preop IAB 152 112-207 0007
Length of hospital stay 101 101-102 0030
Death 064 044-093 0018

OR: odds ratio, CI confidence interval, P* statistical significance ASA: acetylsalicylic acid,
BB: beta-blocker, IABP: preop mtra-aortic balloon
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Fig. I - Rates of death, use of statins, beta-blockers
(BB), angiotensin converting enzyme inhibitors (ACEI),
acetylsalicylic acid (4S4), diuretic, Heparin (heparin) and
nirate in patients with unstable angina (U4) and without
preoperative surgical myocardial revascularization. Analysis
of the period between 1996 - 2003, total of 1799 patients





OPS/images/a14img05.png
Table 5. Comparative analysis of the median values (extremes) of continuous predictor variables presented by the
‘patients according to the time spent on the ward (n = 104).

Tength of stay on the ward (days)

Variables =7 -7 P
Age (years) 620(370-820) 500 (370-79.0) 033
BMI (kg/nr’) 260(178-330) 278(180-41.0) 014
EF (%) 640(310-79.0) 565 (28.0-76.0) 005
On-pump (min) 1050 (45.0-200.0) 1200 (55.0-200.0) 021
‘Period of anoxia (min) 90.0(00-1520) 1000 (400-170.0) 017
orsc 2050 (86.8-406.0) 1805 (101.0- 574.0) 02
OHICU 2310 (868-4420) 1850 (101.0- 500.0) o1l
MV (hours) 100(3.0-47.0) 170 (40-598.0) 0004

BMI— Body Mass Index; EF — Ejection Fraction; OF-SC — oxygenation index leaving surgical center; OF-UCI ~
‘oxygenation index; MV - Mechanical ventilation. Statistical analysis: Mann-Whimey Test
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‘Table 6. Multivariate logistic regression of factors associated with P < 0.20 for prolonged length of stay in the ward (n = 104).

T# Block 2 Block 3 Block

Variables P OR (©5%CD P OR(©%CD P OR (95%CD
Preoperative  Age > 60 years

Renal faliure:

EF<50% 0022 309(118811) 0080 246(090-6.73)

Diabetes 0040 281(105753)
Intraoperative On-pump > 120 min 0062 259 (095-7.01) 0101 224(036-584)
Postoperative MV >241h

Tnfection 0010 454(145-1424)

PNMV

Renal faliure 0055 639(0964239)

14 Block ~ Analysis of the preoperative variables; 2+ Block ~ Analysis of the pre and inraoperative variables; 3+ Block ~ Analysis of the
pre-. intra- and postoperative variables; OR - Odds ratio; CI ~ Confidence Intervals; ICU ~ Intensive Care Unit; EF ~ Ejection Fraction;
MV - Mechanical ventilation; PNMV — pneumonia associated with MV





OPS/images/a14img04.png
Table 4. Absolute frequencies (relative) and bivariate analysis of risk factors associated with staying in the ward for more and less than 7

days (o= 104)
Variables Ward > 7 days Ward =7 days P OR
n=29 n=75 ©%CD
Preoperative ‘Gender
‘Woman 1134%) 21 (66%) 0325 157(0.64-3.88)
Man 1825%) 54.(75%)
Age (years)
>60 1734%) 33 (66%) [ 180 (0.764.30)
<60 1222%) 42(88%)
BMI (kg/ar’)
<1850u2249 5Q1%) 19 (79%) 0380 163 (054487
185249 24(30%) 56 (70%)
Renal failure
Yes 3 (60%) 2(40%) o131t 4210672663
No 26(26%) 73 (74%)
EF (%)
<50 1146%) 13 (54%) 0020 300 (117-8.11)
250 17(22%) 62 (38%)
Diabetes
Yes 16 (38%) 26 (62%) 0056+ 232(097-5.55)
No 13Q1%) 49 (79%)
Hypertension
Yes 2529%) 62(71%) 07741 131(039441)
No 404%) 13 (76%)
Smoke.
Yes 3025%) 9(75%) 10001 083 (021-332)
No 26(29%) 65 (71%)
Former smoker
Yes 1023%) 33(77%) 0377 0.67(028-1.63)
No 19(31%) 42(69%)
Tntraoperative On-pump time (min)
21200 16 36%) 28 (64%) 0099 2.07(087-492)
<10 13(22%) 47(78%)
Number of bypasses
24 13(34%) 25 (66%) 0275 163 (0.68-3.90)
16 24%) 50 (76%)
orsc
=300 24Q7%) 64(73%) 10001 094(027-327)
300 4 (29%) 10 (71%)
Postoperative oLuTL
=300 24(28%) 61(72%) 0866* 110(036-339)
=300 5(26%) 14 (74%)
MYV @)
=24 8(57%) 6(43%) o021t 432(135-1386)
=x 2124%) 68 (76%)
Infection
Yes 11(61%) 7(39%) o001+ 594(201-1749)
No 18(19%) 68 (81%)
PNMV
Yes 3(75%) 1(15%) 0065t 854(08585.75)
No 26(26%) 74.(74%)
Renal faiture
Yes 4(67%) 2(33%) 00507 584(1013385)
No 2526%) 73 (74%)

R~ Odds ratio; CI—Confidence Intervals; ICU~Intensive Care Unit; BMI~Body Mass Index; EF ~ Ejection Fraction; OI-SC~oxygenation
index leaving surgical center; OI-UCI~ oxygenation index ; MV - Mechanical ventilation; PNMV ~ pneumonia associated with MY: (*) Chi-
square; () Fisher's exact test.

Note: the situations in groups "cases” with 22 and "controls" with 80 indtviduals indicate lack of data in one of the individuals
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Fig 1 - Patients admitted to the Cardiovascular Intensive Care Unit
after coronary artery bypass graft
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Table 1. Univariate analysis of preoperative variables. (n= 100).

Variabies Hypoxemia
No(n=45) Yes (a=55) P
Age Gear) 626=73 SLI=115 0455
BMI(kgiw) 24934 272238 0002
Gender (%) 0742
Female 267 218
Male 33 782
Hypertension 0437
Absent 267 182
Present 33 818
DM 0903
Absent 556 564
Present 444 436
Dyslipidemia 0626
Absent 718 86
Present 22 164
Amt 0673
Absent 822 873
Present 178 27
ARF 0354
Absent 933 0.1
Present 67 109
Stoking 0024
Absent 733 40.1
Present 267 509
CcoPD 0388
Absent 978 045
Present 22 55
Angioplasty 0575
Absent 978 964
Present 22 36

“Student’s T Test *Chi-square; “Fisher Exact test ; BMI ~ Body
Mass Index; DM ~ Diabetes Mellitus; ARF ~ Acute Renal Failure;
AMI — Acute Myocardial Infuret; COPD ~ Chronicle Obstructive
Pulmonary Disease
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Table2.  Univariate Analysis of the intra-operative variables (a=100).

Variables Hypoxemia
NO@=4) YES@=55 P

‘Nasber of grafts =08 26207 053

LITA grafts (%) 0354

Yes 67 109

No 933 801

Number of drains 18205 1805 093

‘Surgery time (min) 2712481 23162467 0120

‘Pump time (min) 8142208 412285 0640

Aortic clamptime (min)  567=232  61£222 0348

* Student's T Test* Fisher Exact Test; LITA~ Lot lnternal Thoracic
Artery
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Table3. Correlation between mechanical ventilation and
‘penmanence in the ICU. and hypoxemia time (N=100).
Variables “Hypoxenia
NO@=4) YES@=55) P

‘Mechanical veatilation

duration (min)

Median (Minimum: 596 (88: 3872) 565 (120;5425) 0,961
‘Maximum)

ICU lengh of stay (days)
Median (Mininmum; 2@ 227 0,503
Maxinm)

Mann Whitey; 1CU - Intensive Care Unit
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Table 1. Preoperative data in 191 patients operated on for treatment
of congenital heart disease

‘umber (%)
Female sex: 117 (61%)
Sinus rhythm 166 (97%) 1=170
Left ventricular fanction

Good. 184 (96%)
Reasonable 7(4%)
Bad )
Pulmonary hypertension 12(6%)
Cyanosis 9(5%)
Systemic hypertension 63 (33%)
Smoking 44 (25%) 0175
Diabetes 60%)
Obesity 16(8%)
cap 6G%)
NYHA

1 80 (41%)

I 91 (48%)

m 19(105%)
v 105%)

CLD: chronic lung disease; NVHA: functional class according to the
New York Heart Association
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Fig. 2- Diagnosis and mumber of patients who underwent a primary
cormection

ASD: atrial septal defect; Codo: coarctation of the aorta; VSD:
ventricular septal defect; SVASD: sinus venosus arrial septal defect;
Fallot: Fallors tetralogy; AVSD: atrioventricular septal defect: PDA
persistent ductus arteriosus; AOS: aortic stenosis; PS: pulmonary
‘stenosis; Ebstein: Ebstein’s anomaly of the ricuspid valve; ALCAPA
anomalous origin of the lgft coronary artery from the pubmonary
artery: Fontan: Fontan’s operation; Rastell: Rastellis operation;
CORONA: anomalous origin of the coronary artery from the wrong
sinus of Valsabva
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Fig. 4 - Functional class according to the NYELA in 149 patients
Jollowed i the long term
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Table3. Late postoperative complications and comorbidities diagnosed in 149 adult
patients operated on for treatment of congenital heart disease and followed in

the long term
PRIMARY CORRECTION (n = 129) "REOPERATIONS (n=20)
MAJOR MAJOR

Arhythnias 7 “Amhythmias T
Atrial fiutter 4 Atial fluter 1
Atral fibrilation 2 Aortic regurgitation 1
‘Supraventricular taquicardia 1

Pericardial efusion 1

Aortic recoarctation 1

Cardiac failure 1

Right ventricular disfunction 1

MINOR MINOR

Systemic hypertension 3 Systemic hypertension 2

Chronic lung disease
Keloide 1
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Fig. 2- Graph with hits to BICVS during the month of July 2013. The average is almost 4,000l hits
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Fig. 3 - Diagnosis and number of patients who underwent a
reaperation

ARR: aortic root replacement; VSD: ventricular septal defect;
'ReCodo: recoarctation of the aorta; MIT. P: mitral prosthesis; ROSS:
Ross operation; TRIC. P: tricuspid prosthesis; ASD + MITRAL
closure ofan arrial septal defect plus mitral prosthesis
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Cardiovascular Surgery.

Acta Cirurgica grasileira 0.000 0000 0.000 0.000 0.015 0.012 0,067 0.105 0.317 0.474 0,445 0.596 0,588 0,659
Brazilan Journal of Medical and

Hisasiealn 0544 0.695 0.860 0.503 0,848 0.995 1.013 1.294 1.419 1,368 1,245 1.322 1.276 1.331
Arquivos Braslelros de.

ey 0136 0.087 0.124 0.115 0,195 0.221 0.220 0.279 0.377 0.367 0.786 0,636 0.604 0.921

Fig. 1 - Chart showing the evolution of BICVS, Acta Cirirgica Brasileira, Arquivos Brasileiros de Cardiologia
‘and Brazilian Journal of Medical and Biological Research in Scimago
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Table 2. Immediate postoperative complications in 191 adult patients operated on for
treatment of congenital heart disease

PRIMARY CORRECTION (2= 171) "REOPERATIONS (n=20)
MAJOR MAJOR

Arhythmias T Acute renal failure. 3
Atrial frutter 5 Stemotomy review 1
Atrial fbrilation 4 Pamplegia 1
Complete AV block 2 Pleunalefusion 1
Junctional rhythm 2 Pulmonary emboli 1
Ventricular taquicardia 1 Stroke 1
Reoperation for bleeding 3 Respiratory insuficiency 1
Pleural efusion 3 Complete AV block 1
Pericardium efusion 3

Pneumotorax 2

‘Hemotorax. 1

Chock 1

Stroke 1

Respiratory insuficiency 1

Arterial right leg thrombosis 1

MINOR MINOR

Systemic hypertension crisis 3 Infection

‘Subeutaneous enphysema 1 Diabetes 1
Recurrent laryngeal lesion 1

Broncoaspiration 1

Pneumonia 1

Hipoglicemia 1

Pericarditis 1

Liver disease 1

‘Subglotic stenosis 1

Malnutrition 1

V- atrioventricular





OPS/images/publisher.png
RBCCy  prailian

Since 1986 Journal of
CARDIOVASCULAR SURGERY






OPS/images/gn1.png





OPS/images/a01img02.png





OPS/images/a16img08.png
10

o]

o6

Survival

o0

oz

oo

96,2%

Tz 4 6 85 0 2 u

Years.

Fig. 5 - Acarial survival curve in 149 patients followed in the

Iong term





OPS/images/a01img01.png
RBCCV

whaane Qoo e

Reccy K






OPS/images/a16img09.png
Authors' roles & responsibilities

FIVA  Research design. medical records review, data analysis and.
‘wriing

AR Satistical analysis and final writing

PHM  Medical records review and writing

as ‘Research design and final wriing.

MK Medical records review and data organization

CC Data organization, medical records review

BNS  Medical records review and data analysis

WVAV  Research design, data analysis and final writing






OPS/images/cover.png
RBCCV

REVISTA BRASILEIRA DE
CIRURGIA CARDIOVASCULAR

BRAZILIAN JOURNAL OF CARDIOVASCULAR SURGERY

english version
28.3]L'I.\' EPTEMBER 2013






OPS/images/a11img06.png
Abbreviations, acronyms & symbols

PIFE  polytetrafiuoroethylene
SEM  Scanning electron microscopy
XPS  Xeray photoclectron spectroscopy
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Phase 1:
(A) Breathing exercises (10 repetitions)-
sitting position.

1. Diaphragmatic breathing: with your
hands under the abdomen, breathe
through your nose and release the air
through your mouth, filling the air in
the abdomen inspiration  and
cmptying at expiration (repeat in 2
and 3 times).

2. Diaphragmatic breathing with elevation
of upper limbs: raise your arms in
inspiration and lower them at
expiration (repeat in 2 and 3 times).

3. Shoulder Abduction and adduction
inspiring and expiring up to 90°.

(B) 1. Active exercises (10 repetitions)-
sitting position.

2. Metabolic Exercises (plantar flexion
and dorsiflexion circular movements)

3. Knee flexion-extension

4. Elevation of lower limbs alternating
sides with knees flexion.

5. Elevation of lower limbs alternating
sides with knees extended.

Phase 2:
Exercises A and B 1 of phase |
(C) 1. Ortostatism:
2. Static gait (20 steps).
Phase
Exercises A and B 1 of phase 1
(B) 2. Active exercises (10 repetitions)-
standing.
1. Raise the body on the balls of his fect and
back with your heels on the floor.
2. Hip abduction and adduction at 45° on
both sides.
3. Flex the knce back with heel trying to
pull over on the buttocks.
Exercises C1 from phase 2.
Phase 4:
Exercises A, BI from phase 1 and B2from phase 3.
(C) 2. Walking:
1. Static gait (40 steps).
2. 150 meters walk.
Phase 5:
Exercises A from phase 1 and B2 from fase3.
C. Walking:
1. Static gait (40 steps)
2. 300 meters walk.

Phase 6:
Exercises A from phase 1, B2 from phase 3 (2
X 10 repetitions).
C. Walking:
1. Static gait (40 steps)
2. Walk 600 meters.
(D). Stretching: (keep for 20"each positioning)
* Head (lateral, front and back)
* Stretch (upward and posterior)
* Triceps brachial (horizontal adduction of
shoulder with elbow flexion)
* Triceps surac and Ischia tibial
* Quadriceps
* Circular movements of the shoulders.
Stage 7.
Items A2 and 3 from phase 1.
(B) 3. Resistance exercises (load according to
the 1RM, 1 set of 10 repetitions).
Upper limbs:
~flexion of the elbows
-extension of elbows
- anterior flexion of the shoulder 90°
-abduction/adduction of upper limbs up to
shoulder height.
Lower limbs:
~knee extension seated
~bending on his knees at the height of the hip
~knees bending backwards with the heel trying
to pull over on the buttocks.
-abduction/adduction of lower limbs to 45°.
C. Walking:
1. lateral Gait (20 steps for each side)
2.600 metres walk.
D. Stretches from phase 6.
Stage 8.
Ttems A2 and 3 of phase 1.
Item B3 of phase 7
C. Walking
1. Lateral gait (20 steps)
2. 900 meter walk.
D. Stretches described in Phase 6.
E.
Stage 9.
Repeat Step 8
One floor down stairs and ride the clevator.

Phase 10.
Repeat Step 8.
One floor down stairs and rise again.

Fig. 2- Intra-hospital exercise program for heart transplant patients
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‘Table 1. _Anthropometric data and left ventricular ejection fraction

“Cotrol “Training Pralie.
(@=11) (=11)
Age (years) M0=1646  90=1754 0613
Weight K) 6001072 5022003 075
Height (o) 1632874 166263 0582
BMIKghw) 21382274 21452326 0956
LVEF (%) 18 (16-20) 20 20-20) 0278

BM] = body mass index; LVEF (%) = left vennicular gjection
fraction. Kg = kilograms; m = square meter
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Authors' roles & responsibilities

RVG  Study design. protocal execution, data analysis and
‘manuscript writing

ECVS  Material processing and manuscript writing

IP  Material analysis, processing samples in ulrasonic cleaning
‘and sterilization

CCHBO  Study design and data analysis

ALM  Study design. protocal execution, data analysis and
‘manuscript writing

WHS  Xeray photoelectron spectroscopy and data analysis

MBM  Material processing and manuscript writing

ARV Material processing

SAM  Material processing

DFC  Study design. protocal execufon, data analysis and
‘manuscript writing
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Fig. 1 - Flowchart of studied patients
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Table 4. Test of IRM values before and after implementation of the training programs

“Traiming Comror 7P

Group  Time

et 0uTest  1%Test  2*Test

Efbow flexion 301 4457 336 445+ 038 0000
Shoulder flexion 218 28+ 17 200 022 004
‘Shoulder abduction 2,09 236 145 20 0257 0055
Elbowestension 191 254 182 182 03583 0132
Kanee extension 60 70 454 573 0361 0054
Hip abduction 364 486* 318 3011 0438 0015
Kanee flexion 327 486% 30 445 0749 0005

TRM= one repetition maximun test.

* P<0.05 when compared with the value obtained in the 14 inra-group test
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Fig. 3 - Values of maximal inspiratory pressure expressed as
percentage of predicted values
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Table 2. Lung function variables before and after the implementation of training programs

Cotrol Trammg 14 7
Growp  Time

ITest  2=Test I*Test  2=Test
vy 58230 63220 52=23  80=31° 0619 0007
MIP% pred 53 57 50 73 0616 0009
MEP 50+30  76=34"  50+33 83227+ 0828 0001
MEP%pred 50 65* 54 73 0684 0002

FVC(L)  184=087 203£131* 106:045 265=104* 0785 0002
FVCt%pred 45225  6726°  48=11 67220 0878 0003

MIP = maximum inspiratory pressure, MIP% pred = maximum inspiratory pressure in
percentage of predicted, MEP=maximun expiratory pressure and MEP?pred = maximum
‘expiratory pressure in percentage of predicted, FVC = forced vital capacity, FVC% pred
= forced vital capacity in percentage of predicted.

* P=0.05 when compared with the value obtained in I* intra-group test
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Table 3. Functional capacity variables before and after the implementation of the training

programs
Cotrol “Traiing 14 7
Growp  Time
ITest  2Test  1sTest  2=Test
aWT 2M=168 303= 1557 322=83 423=70° 0430 0001
OMWT%pred 41 60° 50 66 0323 0001

GMIT = six mimite walk test, GMWI% pred = six-minute walk fest in percentage of
predicted values.

* P<0.05 when compared with the value obtained i the Ist test, mtra-group test
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Fig. 4 - Distance in the Sic Minute Walk Test before and after the
traiing programs
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 Abbreviations, acronyms & symbols.

6MWT  Six Minute Walk Test
BP  Bloodpressure

CG Conolgroup

CMV  Controled mandatory ventilation mode
FC  Functional capacity

FVC  Forced vital capacity

HF  Heartfalwe

HR  Heatrae

HT  Heart trnsplantation

L Liters

L Lowerlimbs

LVEF  Left ventricular jection fraction
MEP  Maximal expiratory pressure
MP Maximal inspiratory pressure
PP Postoperative period

PEEP Postive end-expiratory pressure
RIG  Resistance training group

SpO,  Peripheral oxygen safuation
TG Trinnggrowp

UL Upperlimbs






OPS/images/a13img03.png
w — Hosspenme
1 i
e
3o pe01st
S, Folown 6
mpin s m s mowo m % % ow W
Moo 21 o o T i T e o i

Fig. 1 - Stroke free survival
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‘Table 1. Characteristics of patients at baseline (n = 184)
ASK Nothing P Valie.
@59 @ 125)

Male —no. (%) 2440) 66(3) 013
Age mean y. 45216 2=15 01
Hypertension - no. (%) 1627) 27Q) 048
Diabetes - 0. (%) 2064 349 0B
‘Smoking - no. (%)* 21(36) 3@En 025
Low socioeconomiic status 57 (96) 12006 098
Living remote areast 405) 04(75) 090
Mitral pathology

Mitral stenosis 2746) 3800) 005
Mitral insufficiency 40 (68) 75(60) 031
Aortic pathology

Aortic stenosis 1B@®) 24019 065
Aortic insufficiency 2004 808 055
Mitral replacement 3@3) 86(69) 057
Tsolated aortic replacement 16 (27) 3006) 057
LVEF. mean. % Q=12 0=14 055
NYHA@MV)-no. (%) 56(95) 10E3) 002
Euroscore I, mean % 17205 1915 037
STSstrokerisk mean% 0362026 0332037 056
Leflatrium, mean mm 52210 s1=13 054
Values aremuber (%)=unless indicated otherwise; LVEF=indicates
left ventricular

jection fraction: NYHA=New York Heart Association
* Previous or actual.
# Rural areas and small villages.
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‘Table 2. Outcomes according study groups
ASK Noffig Fazad Raio P VAle.
(@=59) (0=125) (95%CT)
Noof  Rateper1000  Noof  Rateper 1000
Patients  personday  Patients  person-day

Primary endpoint: Stroke  3.5) 057 36) 057 313(05106) 033
Mitral replacement 30) 082 30) 082 227051500 011
Aortic replacement* 0 0 0 0 - 070
PVT: overall 147 019 117 019 096(01-104) 099
Mitral replacement 103) 027 123) 027 096(01-103) 098
Aortic replacement* 0 o 0 0 - -
Death at follow-up} 0 0 0 0 - -
NYHA (D at follow-up? 58 (98) - 58(98) - 09%9(01-103) 058
Major bleeding§ 0 o 0 0 - -

Valies are manber (%) =unless indicated otherwise; AF=atrial fibrillation; LVEF=indicates left ventricular gjection raction;
PVT=prosthesis valve thrombosis; NYHA=New York Heart Association

* Isolated aortic replacement.

+ New documented Atrial Fibrilation at follow-up.

1 Up o three months.

§ According GUSTO criteria.
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Table 2. Comparative analysis of the median values (extremes) of contimious predictor variables presented by

‘patients according to duration of prolonged ICU stay (n = 104).

TCU fength of stay (days)

Variables =3 -3 P
BMI (kg/n) 260(178-350) 278 (180-410) 053
EF (%) 640(310-79.0) 565 (260-76.0) 035
On-putmp (min) 1100 (45.0-200.0) 1100 (55.0-200.0) 081
‘Time of anoxia (min) 90.0(00-170.0) 1000 (40 - 150) 057
orsc 195.0 (868 - 574.0) 2005 (98.0-342.0) 066
oruct 2200 (1010 - 500.0) 196.0 (6.0 - 360.0) 045
MV (hours) 100(3.0-47.0) 180(40-598.0) 0,001

1CU~Tntensive Care Unit; BMI~ Body Mass Index; EF — Ejection Fraction; OI-SC — oxygenation index leaving
surgical center; OL-UCI- oxygenation index ; MV - Mechanical ventilation. Statistics analyses: Mann-Whitey Test





OPS/images/a14img03.png
‘Table 3. Multivariate logistic regression of factors associated with P < 0.20 for prolonged length of stay in the ICU (n = 104)
T Block 7% Block 3 Block

Variables P OR (95%C1) P OR (95%C1) P OR (95%CD)
Preoperative Female gender

EF <50%

Diabetes 0027 317(134885)

Hypertension 0104 593 (0.69-50.81)

Smoke 0042 407 (1.06-15.69)
Postoperative MV >24h 0006 610 (1.70-21.86)

PNMV

Renal Failure
T+ Block - Analysis of the preoperative variables; 2= Block — Analysis of the pre and intracperative variables; 37 Block — Analysis of the
pre-. intra- and postoperative variables; OR ~ Odds ratio; CI~ Confidence Intervals; ICU ~ Intensive Care Unit; EF ~ Ejection Fraction;
"MV - Mechanical ventilation; PNMV — pneumonia associated with MV
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Table 1. Absolute frequencies (relative) and bivariate analysis of risk factors associated with ICU for more and less than 3 days (n = 104)

Variables TC0=3 days TCO=3 days 7 O
n=23 1 (€195%)
Preoperative Gender
Woman 10(31%) 22 (69%) 0135 2.06(0.79-5.38)
Man 13(18%) 59 (82%)
Age (vears)
=60 1326%) 37(74%) 0358 155(0.61-3.93)
<60 10(19%) 4E1%)
BMI (kg/ar’)
<1850u2249 19 24%) 61 (76%) 0463 156 047-5.12)
185249 4(17%) 20 83%)
Renal failure
Yes 2(40%) 3(60%) 0305 248 (039-15.80)
No 21Q1%) 78 (79%)
EF (%)
<50 3(33%) 16(67%) 0102 232(083-648)
250 14(18%) 65 (82%)
Diabetes
Yes 14(33%) 28 (67%) 0023 294 (1.13-7.65)
No 9(15%) 53 (85%)
Hypertension
Yes 205%) 65 (75%) ot 542(0.684323)
No 1(6%) 16 94%)
Smoke.
Yes 5(42%) 7(58%) 01341 290 (082-10.19)
No 18 20%) 73 (30%)
‘Former smoker
Yes 921%) 34 (79%) 0so7* 089 (035-2.29)
No 14(23%) 47(77%)
Tntraoperative On-pump time (min)
120" 1023%) 34(77%) 0598+ 189(0.70-4.10)
<10 132%) 47(78%)
Number of bypasses
=4 3Q1%) 30 (79%) 0843 091 (034-2.39)
<4 15(23%) 51(77%)
orsc
=300 2023%) 68 (77%) 0516 190 (0.40-9.20)
300 2(13%) 13 (87%)
Postoperative OLUTL
=300 19 22%) 66 (78%) 10001 108(032-3.64)
300 4Q1%) 15 (19%)
MY @)
=24 8(57%) 643%) 00021 658 (19921.73)
x4 1517%) 74(83%)
Infection
Yes 6(33%) 12(67%) 021t 203 (067-6.19)
No 1720%) 69 (30%)
PNMV
Yes 3(75%) 125%) 00331 1200 (1.18-121.57)
No 2020%) 30 (30%)
Renal failure
Yes 3(50%) 3(50%) 01201 390 (0.73-2080)
No 2020%) 78 (80%)

R~ Odds ratio; CI—Confidence Intervals; ICU~Intensive Care Unit; BMI~Body Mass Index; EF ~ Ejection Fraction; OI-SC~oxygenation
index leaving surgical center; OI-UCI~ oxygenation index ; MV - Mechanical ventilation; PNMV ~ pneumonia associated with MY: (*) Chi-
square; () Fisher's exact test.

Note: the situations in groups "cases" with 22 and "controls" with 80 individuals indicate lack of data on one of the individuals





