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  EDITORIAL
 
  
    Braile DM. The Importance of Peer-Reviewers. How to Recognize their Merits?. Braz J Cardiovasc Surg 2017;32(1):I-II.

  

  
    The Importance of Peer-Reviewers. How to Recognize their Merits?

  

   

   

  Domingo M. BraileI

  IEditor-in-Chief - BJCVS

   

   

  After restructuring the editorial process of the Brazilian Journal of Cardiovascular Surgery (BJCVS) in 2016, rewarding the good reviewers for their excellent performance is a goal set by the publication team.

  The reviewers are the ones who are responsible for spreading the valorization and the qualification of our scientific publications in the national and international scope.

  In an article published in Nature[1] in 2014, the author expresses concern about the sustainability and quality of the peer review system, a fact proven by his own experience and his colleagues when receiving inadequate opinions, showing a lack of understanding of the content by the reviewer. The increasing number of online journals in recent decades has been contributing to reviewers’ overload. In addition to that, the editorial policy of some open access journals is to publish articles whose methodology is valid and which “has its accuracy and validity certified, regardless of the evaluation of its content.” This recommendation may sound to reviewers as a signal to approve articles only based on analysis of methods and statistics sections, without considering the reasons why it was conducted and its broader context.

  According to Lilian Nassi-Calò[2], a Scientific Electronic Library Online (SciELO) collaborator, “Peer evaluation has been going through a transition period and many believe it is necessary to redefine its principles and practices in order not to delay or impede the scientific progress. In this regard, alternatives to the traditional arbitration model have recently emerged, which is usually closed, maintaining the identity of the reviewers (single-blind system) and also the authors (double-blind system) confidential. It is interesting to point out that since 1833 closed and anonymous opinions prevailed, since it was not considered appropriate or cordial to publicly review a colleague’s work, moreover, opinions were not considered a personal expression, but represented the author’s hierarchy.

  There are several models to reward the reviewers, but the most cogitated one in recent times proposes the public recognition of the evaluators to give prestige to this important stage of the publishing process of scientific publication and, consequently help improve the quality of revisions.

  The BJCVS, with the intention of honoring its reviewers, joined the [Publons], a website that was created to record the input of peer reviewers and influence researchers to offer their experiences as reviewers.

  According to an online interview, see below the opinion of Andrew Preston[3], co-founder of [Publons]. All reviewers should sign up at [Publons] to register their revisions both before and after the online publication.The manuscript, prior and after to the reviews, is not disclosed, unless allowed by the journal. However, we request the authors the review certificate or we check with the editors to make sure the review was performed by the one selected for such task. To increase our performance, we are working to automate the system, speeding up the update of all reviewers. Even when a journal opts for anonymous reviews, our platform may give credit to reviewers. It’s easily understood that when you are selected as reviewer of an article, the publisher is demonstrating that you are considered a specialist in that subject. [Publons] is a great way to highlight this experience. Our users are beginning to use their certificates as reviewers on their curriculums, and also to be recommended for the journals’ boards, or selected as associate or full editors.

  Predicting that the reviewer’s activity would be one day recognized, the BJCVS has been issuing certificates for each review carried out by its collaborators since 2002.

  These data are also filed in our databases, and can be obtained by their request.

  In order to make the reviewer’s activity more recognized, we have long been claiming that “CAPES - Coordination for the Improvement of Higher Education Personnel in Brazil” should consider this procedure of high relevance, essential to guide authors in correcting flaws, either in form or content, increasing the quality of journal’s articles, fundamental measure for the research’s be cited, resulting in the increase of the Impact Factor, placing our country in the spotlight of the Concert of Nations. One day, we hope to be able to obtain this benefit by valuing the revisions as if they were “scientific articles”. The [Publons] may represent a new argument with the CAPES leaders, so that our idea can be accepted. For this reason and for the benefit it represents in curriculum content, we recommend that all associated editors and reviewers of the BJCVS, as well as the authors, who will at some point be invited to be reviewers, sign up for [Publons] by accessing the link: https://Publons.com/home/.

  I hope that reading this first issue of 2017 will be interesting for all who can find in our journal a source of knowledge and incentive to promote it nationally and internationally.

  Warmest regards!

   

  
    Domingo M. Braile

      1Editor-in-Chief - BJCVS
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    Abstract

    OBJECTIVE: Deep sternal wound infection following coronary artery bypass grafting is a serious complication associated with significant morbidity and mortality. Despite the substantial impact of deep sternal wound infection, there is a lack of specific risk stratification tools to predict this complication after coronary artery bypass grafting. This study was undertaken to develop a specific prognostic scoring system for the development of deep sternal wound infection that could risk-stratify patients undergoing coronary artery bypass grafting and be applied right after the surgical procedure.

      METHODS: Between March 2007 and August 2016, continuous, prospective surveillance data on deep sternal wound infection and a set of 27 variables of 1500 patients were collected. Using binary logistic regression analysis, we identified independent predictors of deep sternal wound infection. Initially we developed a predictive model in a subset of 500 patients. Dataset was expanded to other 1000 consecutive cases and a final model and risk score were derived. Calibration of the scores was performed using the Hosmer-Lemeshow test.

      RESULTS: The model had area under Receiver Operating Characteristic (ROC) curve of 0.729 (0.821 for preliminary dataset). Baseline risk score incorporated independent predictors of deep sternal wound infection: obesity (P=0.046; OR 2.58; 95% CI 1.116.68), diabetes (P=0.046; OR 2.61; 95% CI 1.12-6.63), smoking (P=0.008; OR 2.10; 95% CI 1.12-4.67), pedicled internal thoracic artery (P=0.012; OR 5.11; 95% CI 1.42-18.40), and on-pump coronary artery bypass grafting (P=0.042; OR 2.20; 95% CI 1.135.81). A risk stratification system was, then, developed.

      CONCLUSION: This tool effectively predicts deep sternal wound infection risk at our center and may help with risk stratification in relation to public reporting and targeted prevention strategies in patients undergoing coronary artery bypass grafting.

    Keywords: Coronary Artery Bypass. Wound Infection. Risk Assessment/Methods.

  

   

   

  INTRODUCTION

  Deep sternal wound infection (DSWI) following coronary artery bypass grafting (CABG) is a serious and costly complication[1]. Although individual risk factors for DSWI after CABG have been identified in multiple previous studies[2-6], and despite the existence of stratification tools for predicting risk of surgical site infection after CABG [for instance, the Brompton & Harefield Infection Score (BHIS) developed by Raja et al.[7], which included leg or sternal, superficial, deep incisional, or organ/ space surgical site infections], there is a lack of specific risk stratification tools to predict DSWI after CABG.

  This study was undertaken to develop a specific prognostic scoring system for the development of DSWI that could risk-stratify patients undergoing CABG and should be applied right after the end of the surgical procedure.

   

  METHODS

  Study Design

  The study was conducted in accordance with the principles of the Declaration of Helsinki. The local ethical committee approved the study. The authors adhered to STROBE guidelines[8] for reporting observational studies.

  Continuous, prospective surveillance data on DSWI was collected. From March 2007 to August 2016, for every CABG (with or without additional procedure), a set of 27 variables were collected to allow subsequent analysis at our institution. The dependent variable was DSWI after surgical procedure. This variable was categorized into yes or no. DSWI was considered in those who met the criteria according to the Centers for Disease Control and Prevention (CDC)[9]:

  
    1. Patient has organisms cultured from sternal/mediastinal tissue or fluid obtained during a surgical operation or needle aspiration;

    2. Patient has evidence of mediastinitis seen during a surgical operation or histopathologic examination;

    3. Patient has at least one of the following signs or symptoms with no other recognized cause: fever (38oC), chest pain, or sternal instability and at least one of the following:

    
      a. purulent discharge from sternal/mediastinal area;

      b. organisms cultured from blood or discharge from sternal/ mediastinal area;

      c. mediastinal widening on X-ray.

    

  

  The independent variables were:

  
    • Age > 70 years;

    • Gender (male or female);

    • Obesity (body mass index – BMI > 30 kg/m2);

    • Hypertension (reported by patient and/or use of antihypertensive medication);

    • Diabetes (reported by patient and/or use of oral hypoglycemic medication and/or insulin);

    • Smoking (reported by patient; active or inactive for less than 10 years);

    • Chronic obstructive pulmonary disease – COPD (dyspnea or chronic cough and prolonged use of bronchodilators or corticosteroids and/or compatible radiological changes – hypertransparency by hyperinflation and/or rectification of ribs and/or diaphragmatic rectification);

    • Preoperative renal disease (creatinine >  2.26 mg/dL or pre-operative dialysis);

    • Previous cardiac surgery;

    • Ejection fraction < 50%;

    • Preoperative stay > 24h;

    • Emergency surgery (during acute myocardial infarction, ischemia not responding to therapy with intravenous nitrates, cardiogenic shock);

    • Use of internal thoracic arteries (ITA);

    • Use of bilateral ITA;

    • Harvesting technique for ITA (Pedicled – direct dissection of surrounding margin of tissue around the ITA with electrocautery – or Skeletonized – artery dissection with scissors and clipping intercostal branches with metal clips without involving any margins tissue around ITA);

    • Number of bypasses;

    • Use of cardiopulmonary bypass – CPB (on-pump or offpump);

    • Time of CPB > 100 minutes;

    • Additional surgical procedure;

    • First-year resident in the operation room (OR);

    • Postoperative low cardiac output;

    • Reoperation (new sternotomy for bleeding, tamponade, or other reasons during the intra-hospital period);

    • Respiratory complications (pulmonary infection, acute respiratory distress syndrome, atelectasis, need for intubation for more than 48 hours);

    • Postoperative renal complications (creatinine > 2.26 mg/ dL or postoperative dialysis);

    • Blood transfusion (blood transfusion in the postoperative period before diagnostic definition of mediastinitis);

    • Multiple transfusions (more than 3 units of any blood products in postoperative period before diagnostic definition of DSWI);

    • Infection at another site.

  

  Data Analysis

  Binary logistic regression analysis was performed to identify any independent predictors of DSWI in our population, with outcome measure of DSWI detected during primary admission or on readmission. Calibration of the scores was performed using the Hosmer-Lemeshow goodness-of-fit test. For the Hosmer-Lemeshow test, a P value that was not statistically significant (e.g, P greater than 0.05) was considered to indicate reasonable model fit. Discrimination power of the scores was analyzed using the receiver operating characteristic (ROC) curve.

  Somers’ Dxy rank correlation coefficient was used as a measure of discrimination. Dxy corresponds to 2*(C–0.5) where C is the generalized area of ROC (aROC) curve (concordance probability).

  R version 2.15.2 (http://www.R-project.org) and rms package (R package version 4.0-0, http://CRAN.R-project.org/package¼rms) statistical software package was used for statistical analysis.

   

  RESULTS

  Population

  The total sample size of this study was 1500 cases. We initially developed a predictive model in a subset of 500 consecutive cases drawn from our hospital (March 2007-April 2010). Following testing of the preliminary data, the dataset was expanded to other 1000 consecutive cases (March 2010-August 2016), from the same hospital.

  Univariate Analysis

  Variables that were associated with increased risk of DSWI with P<0.05 were obesity, diabetes, smoking, preoperative renal disease, COPD, ejection fraction < 50%, use of pedicled ITA, on-pump CABG, additional procedure to CABG, renal complications, respiratory complications, infection at another site, reoperation and multiple transfusions. Table 1 shows the data from the univariate analysis.
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  Multivariate Analysis by Logistic Regression

  We identified the following independent risk factors for developing DSWI: obesity (P=0.046; OR 2.58; 95% CI 1.11-6.68), diabetes (P=0.046; OR 2.61; 95% CI 1.12-6.63), smoking (P=0.008; OR 2.10; 95% CI 1.12-4.67), pedicled ITA (P=0.012; OR 5.11; 95% CI 1.42-18.40), and on-pump CABG (P=0.042; OR 2.20; 95% CI 1.13-5.81).

  Predictive Model

  The score was devised by rounding off the OR values in the multivariate logistic regression, assigning 3 points to obesity, 3 points to diabetes, 2 points to smoking, 5 points to pedicled ITA, and 2 points to on-pump CABG (Figure 1).

   
    [image: fig 1]

  

  The initial predictive model in a subset of 500 cases offered a very good prediction of outcome. The aROC curve was 0.821 (Figure 2). The Hosmer-Lemeshow goodness-of-fit test (chi significance) showed a score of 0.983.

   
    [image: fig 2]

  

  The predictive model was tested and found to predict outcome effectively in the larger dataset (aROC curve was 0.729) (Figure 3). Hosmer-Lemeshow test showed a score of 0.142. Bootstrapping validation confirmed a good discriminative power of the model (preliminary dataset Dxy=0.61, testing dataset Dxy=0.42).
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  DISCUSSION

  This study was undertaken at a tertiary care hospital that perform large volumes of CABG surgery, and data from 1500 patients were used to analyze risk factors for DSWI after CABG surgery. Obesity, diabetes, smoking, pedicled ITA and on-pump CABG were identified as specific predictors of DSWI after CABG. The present index was developed and validated as a predictive tool to specifically stratify CABG patients into three groups based on the risk of postoperative DSWI.

  Many factors have been associated with the development of DSWI after cardiac surgery[10]. However, there is no consensus as to which factors are most important and how each one is an independent predictor of risk for postoperative DSWI[10].

  We observed obesity as an independent risk factor for postoperative DSWI. Milano et al.[11] discussed some factors that could explain why obesity is a risk factor, for example, the dose of prophylactic antibiotics not corrected for BMI of the patient. They also suggest that skin preparation can be difficult and inappropriate due to the deep folds of the skin and fatty tissue itself, which can act as a substrate for infection. Diez et al.[12] related the etiology of DSWI in obese patients with bradytrophic properties of adipose tissue that contribute to poor healing of wounds. Farsky et al.[13] also found a BMI > 40 kg/m2 to be an independent predictor of DSWI after CABG among 1975 Brazilian patients.

  Diabetes is always a feared risk factor and viewed with caution by cardiovascular surgeons, because, as a result of its pathophysiology, microvascular changes and high levels of blood glucose may adversely affect the healing process[14,15]. In this study, diabetic patients were 2.6 times more likely (independent association) to develop DSWI compared with non-diabetics. Despite our results, in another Brazilian study, published by Tiveron et al.[16], diabetes was not found to be independently associated with mediastinitis among 2768 patients when it was adjusted for renal disease. On the other hand, Ledur et al.[17] found diabetes to be independently associated with any infection after CABG (including DSWI) among 717 Brazilian patients.Another independent risk factor for DSWI in our study was smoking, being associated with 2.1 times more likely to present with DSWI compared with non-smokers. Abboud et al.[18] also reported that smokers were 3.3 times more likely (independent association) to develop DSWI when compared with non-smokers in a case control study involving 117 patients (39 cases and 78 controls).

  Our study found that on-pump CABG was an independent risk factor for developing postoperative DSWI. Bottio et al.[19], in a prospective study with 324 patients who underwent CABG, of whom 216 underwent on-pump CABG and 108 underwent off-pump, observed there was lower incidence of DSWI in the off-pump group, although this difference was not statistically significant. Mack et al.[20] observed a lower incidence of wound infection in patients undergoing off-pump compared to onpump. Sabik et al.[21], in the Cleveland Clinic study involving 812 patients undergoing CABG (half on-pump and half off-pump), have identified a higher incidence of wound infection in the on-pump group (2% vs. 0.2%, P=0.04). Reston et al.[22], in a metaanalysis of 53 studies involving a total of 46621 patients, found lower incidence of wound complications, including DSWI, in patients undergoing off-pump compared with on-pump CABG.

  We did not observe any differences in the incidence of DSWI among patients who used or not ITA and nor did we observe an increased risk for those who used bilateral ITA. However, we found that there was a higher incidence of DSWI in patients who used pedicled ITA compared with skeletonized ITA (statistically significant). In other words, the skeletonized ITA was a protective factor for postoperative DSWI, which was an independent association.

  Several studies have shown favorable results to the use of skeletonized ITA[23-26]. Saso et al.[23] demonstrated that skeletonization of ITA in patients undergoing CABG was associated with reduced incidence of DSWI (OR 0.41, 95% CI 0.26 to 0.64) and this effect was even more evident when the specific analysis of diabetic patients was performed (OR 0.19, 95% CI from 0.1 to 0.34). Kai et al.[24] observed that the incidence of DSWI was significantly lower in the group that underwent CABG with use of skeletonized ITA compared to the group using pedicled ITA (0.6% vs. 13% P=0.01). Sá et al.[25] performed a meta-analysis with 4817 patients from 22 studies, demonstrating that skeletonized ITA appears to reduce the incidence of postoperative DSWI in comparison to pedicled ITA after CABG. Sá et al.[26] conducted a second meta-analysis to determine whether there was any difference between skeletonized versus pedicled bilateral ITA in terms of DSWI after CABG with 8 studies involving 2633 (1698 skeletonized; 935 pedicled) and concluded that, when both ITAs are used, the skeletonized technique appeared to reduce the incidence of DSWI after CABG in comparison to the pedicled technique.

  These results were found probably as a result of better sternal perfusion after ITA skeletonization compared to the pedicled ITA[27,28]. Boodhwani et al.[27] conducted a study with 48 patients, in which each individual was submitted to CABG using bilateral ITA, and all ITAs were dissected skeletonized in left side and pedicled in right side. Patients were then evaluated for sternal perfusion through scintigraphy (radionuclear image). The authors found that sternal perfusion was increased in skeletonized side compared with pedicle side (increase of 17.6%, P=0.03). Kamiya et al.[28] showed that the oxygen saturation and blood flow in the microcirculation of the sternum tissue were better when using the skeletonized ITA compared to pedicled ITA. Despite the beneficial impact of skeletonization on reducing the risk of sternal wound infection it is important to emphasize that skeletonization is technically more demanding and more timeconsuming than pedicled ITA harvesting with a steep learning curve associated with it[29-31]. Furthermore, some surgeons have raised concerns about the quality of the graft, mainly when it comes to the patency and the flow capacity of the skeletonized ITA. According to two meta-analyses[32,33], these concerns may be unfounded. The first one[32] was conducted in order to determine whether there was any difference between skeletonized versus pedicled ITA in terms of patency within the first two years after CABG. In this meta-analysis, five studies involving 1764 evaluated conduits (1145 skeletonized; 619 pedicled) met the eligibility criteria. The overall OR for graft occlusion showed no statistical significant difference between groups. The authors concluded that, in terms of patency, skeletonized ITA appears to be noninferior in comparison to pedicled ITA after CABG.

  The second one[33] aimed to summarize the evidence comparing the free flow capacity of skeletonized versus pedicled ITA during CABG. In total, 8 studies were identified and involved a total of 907 conduits (360 skeletonized and 547 pedicled). The authors concluded that, in terms of flow capacity, the skeletonized ITA appears to be superior in comparison to pedicled ITA during CABG.

  One of the novelties of this risk prediction score, compared to other existing scores, is that it was designed to be applied not in the preoperative period, but at the time the surgical procedure ends, so that we have a score based not only on preoperative factors, but also on what actually happened during the surgical procedure.

  Our study has several potential limitations. Firstly, other risk factors may be involved, but they are difficult to be measured. The aspect of the bone, which can sometimes show signs of osteoporosis, ischemia, the surgeon’s ability, failure to follow the antisepsis procedures, errors in the sternotomy and in the sternum rewiring, and excessive use of an electric scalpel, are factors that are very often not mentioned, but can be important factors in the pathophysiology of DSWI. Secondly, the total number of DSWI events was relatively small (n=72), limiting the ability to identify associations with a large number of variables. In addition, as the study emanates from one centre, one could argue that it is limited in its ability to identify associations between other unrecognized risk factors and DSWI. Similarly, the accuracy (discrimination) and utility of this tool has been validated internally; however, its generalizability to other CABG practices is unknown. External validation by other institutions of these data is required to overcome these limitations. Despite these limitations, this tool was developed and validated as an accurate tool for predicting DSWI in CABG patients. This tool was able to discriminate between three different risk strata of patients using objective data.

   

  CONCLUSION

  In conclusion, our results support the use of this tool for stratifying CABG patients based on risk of DSWI at our center. Given the wide DSWI risk variability among CABG patients, the practicing surgeon will be able to identify those at highest risk, providing the opportunity for postoperative planning, care and implementation of more aggressive preventive strategies when indicated.
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    Abstract

    OBJECTIVE: Acute kidney injury after cardiac surgery is associated with mortality and morbidity. Therefore, strategies to prevent acute kidney injury are very important. The aim of this placebo-controlled randomized double-blind study was to compare the prophylactic efficacy of N-Acetylcysteine and dopamine administration in patients with pre-existing moderate renal insufficiency who were undergoing cardiopulmonary bypass.

      METHODS: This study included 135 patients with pre-existing moderate renal insufficiency who were scheduled for coronary artery bypass grafting surgery. Serum creatinine and GFR were recorded preoperatively and on the first and second postoperative days.

      RESULTS: On the first and second postoperative days, the drugs used showed statistically significant differences among the creatinine groups (P<0.001). According to Tukey’s HSD, on the first and second PO, the creatinine of Group N, D and P were significantly different (P<0.001). On the first and second PO, the used drugs showed statistically significant differences among the effects of eGFR (P<0.001). According to Tukey’s HSD on the first postoperative day, the average eGFR score of Group N compared to D and P were significantly difference (P<0.001). On the second postoperative day, the eGFR of Group N and D showed no difference (P=0.37), but P showed a difference (P<0.001).

      CONCLUSION: We found that the prophylactic use of intravenous N-Acetylcysteine had a protective effect on renal function, whereas the application of renal dose dopamine did not have a protective effect in patients with pre-existing moderate renal failure.

    Keywords: Acute Kidney Injury/Prevention & Control. Cardiac Surgical Procedures. Acetylcysteine. Dopamine.

  

   

   

  INTRODUCTION

  Acute kidney injury (AKI) after cardiac surgery is associated with mortality and morbidity[1]. In recent years, patients undergoing cardiac surgery have been increasingly older, and they have experienced co-morbidity more frequently. Therefore, strategies to prevent AKI are extremely important. The pathophysiology of AKI in patients undergoing cardiac surgery is multifactorial and includes hemodynamic factors that could lead to kidney hypoperfusion, effects of nephrotoxic drugs and consequences of the systemic inflammatory reaction induced by cardiopulmonary bypass (CPB). These factors may contribute to renal ischemia and systemic hypoxic inflammation. During CPB, nonpulsatile flow and renal perfusion are reduced by approximately 30%, while mean arterial pressure decreases. While patients with normal renal function can tolerate this without developing any clinical disorders, it can be a problem for patients with preexisting renal dysfunction.

  Several drugs have been used for renal protection during cardiac operations, including dopamine, mannitol, diuretics, fenoldopam, enalaprilat, dexamethasone, and diltiazem[2]. N-acetylcysteine (NAC) is an alternative therapy that may prevent perioperative kidney injury. Due to its anti-inflammatory and antioxidant properties, NAC attenuates several mechanisms of kidney injury during cardiac surgery, namely the systemic inflammatory response, free radical injury and ischemia[3]. The effects of dopamine include an increase in renal blood flow via activation of dopaminergic receptors in the renal vasculature[4].

  The aim of this placebo-controlled randomized doubleblind study was to compare the prophylactic effects of NAC and dopamine administration in patients with preexisting mild renal insufficiency undergoing coronary bypass using CPB on renal function.

   

  METHODS

  Patients Population and Study Design

  The institutional local ethics committee approved the protocol and informed consent was obtained from each patient. This study was designed as a placebo-controlled randomized double-blind study. The study included 135 patients with preexisting moderate renal insufficiency who were scheduled for elective coronary artery bypass grafting surgery (CABG) with CPB.

  The inclusion criteria were as follows: 1) age > 18 years; 2) preexisting moderate renal insufficiency [glomerular filtration rate (GFR) < 60], with moderate renal insufficiency defined as an estimated glomerular filtration rate (eGFR) (Cockcroft–Gault equation) < 60 ml/min; and 3) CABG surgery with CPB.

  The exclusion criteria were as follows: 1) severe preexisting renal insufficiency; 2) multiorgan failure; 3) preoperative hemodynamic instability (patients receiving intra-aortic balloon pump support and vasoactive therapy); 4) planned off-pump surgery; 5) planned deep hypothermic circulatory arrest; 6) previous cardiac surgery; 7) previous operation under emergency conditions; 8) severe heart failure [patients with ejection fraction (EF) < 35%]; 9) diabetes mellitus; and 10) allergies to NAC.

  Randomization

  The patients were randomly divided into three groups, as follows: Group N, 45 patients receiving NAC; Group D, 45 patients receiving renal-dose dopamine (2.5 mcg/kg/min); and Group P, 45 patients comprising the control group. In Group N, 50 mg/kg of NAC was administered as a loading dose in 100 cc of 0.9% NaCl for 15 minutes, and then 20 mg/kg/h of NAC was provided as an infusion in 100 cc of 0.9% NaCl during the operation. In Group D, 2.5 mcg/kg/min of dopamine (renal dose) was initiated after induction and given during the operation (400 mg dopamine in 100 cc of 0.9% NaCl). Finally, in Group P, the control group, 100 cc of 0.9% NaCl was administered after induction for 15 minutes as a placebo.

  Randomization assignment of patients to Groups N, D, and P was performed with a list of random numbers generated by a computer program’s random function. The list contained the natural numbers 1, 2, and 3. These numbers were allocated as follows: 1, Group N; 2, Group D; and 3, Group P. The allocation into the treatment or the placebo group and the preparation of the study drug were performed by an individual who as unrelated to the study. Personnel, patients, and the individual participating in the data collection and data analysis were blinded to the treatment assignments.

  Anesthesia Management

  The patients were evaluated preoperatively 1 day before surgery. Electrocardiogram (ECG), pulse oximetry, cannulation of the invasive arterial pressure (20 gauge) from the left radial artery, and peripheral venous access (18 gauge) from the right arm were inserted into the patient, who was taken to the operating room on the day of the surgery. After induction of anesthesia and intubation, an 8F central venous catheter was inserted from the right internal jugular vein. Midazolam (0.05 mg/kg), propofol (2 mg/kg), fentanyl (5 mcg/kg), and rocuronium (0.6 mg/kg) were used for the induction of anesthesia. Anesthesia was maintained with a mixture of 2% sevoflurane, 60% oxygen, and 40% air. In addition, 0.2 mg/kg of rocuronium, 0.02 mg/kg of midazolam, and 1 mcg/kg of fentanyl were applied every 30 minutes. All patients were ventilated with positive pressure. Ventilation parameters were set as a tidal volume of 10 ml/kg and a respiratory rate of 10–12/min, which was assessed by arterial blood gases. All patients received 500 ml ringer lactate before the induction of anesthesia. Thereafter, IV ringer lactate solution was infused to keep the central venous pressure (CVP) at 10–12 mmHg.

  Cardiopulmonary Bypass Management

  Before cannulation for CPB, 3 mg/kg of heparin was administered for all patients. When the activated coagulation time was > 400/sec, it was passed to the pump. Nonpulsatile CPB flow rates of 2–2.4 L/min/m2 were applied, and the mean arterial pressure (MAP) was kept at 50–60 mmHg. Hematocrit concentration was maintained at 25–28%. Moreover, mild hypothermia (28–30°C) was reached during CPB. Myocardial protection was achieved with intermittent antegrade. A temperature of 37°C was achieved after surgery, and the patient was removed from CPB. Following this, coagulation was provided with protamine; once hemodynamic stabilization (MAP 70–90 mmHg) was achieved, patients were brought to the intensive care unit.

  Data

  Demographic (age, sex, and weight) and perioperative data (operation time, cross-clamp time, EF, urine volume, and total amount of hydration) were recorded. In addition, the side effects of NAC (rash, wheezing, hemolysis, and neutropenia) were monitored continuously.

  Serum creatinine and GFR were recorded preoperatively and on the first and second postoperative days. GFR was calculated using the Cockcroft–Gault formula (eGFR=[140- age] *weight/72 *SCr [mg/dL]).

  Statistical Evaluation

  All data were analyzed using SPSS 16.0 software. All groups were evaluated by one-way analysis of variance (ANOVA) with repeated measurements. A P-value < 0.05 was considered statistically significant. The categorical values were evaluated using a chi-square test, and P-values < 0.05 were considered statistically significant. Tukey’s HSD of the post hoc test was performed for comparison to determine the source of this difference between the groups.

   

  RESULTS

  Between March 2013 and March 2014, 135 patients with preexisting moderate renal insufficiency were divided randomly into three groups and given NAC (n=46), renal-dose dopamine (2.5 mcg/kg/min; n=45), or a placebo (n=44). After randomization, at the discretion of the attending surgeon, five patients underwent unplanned off-pump surgery (three patients in the Group N and two in Group D). Four patients underwent unplanned circulatory arrest (two in Group N, one in Group D, and one in Group P). Six patients underwent reoperation (one in Group N, two in Group D, and three patients in Group P). Thus, the statistical analyses included 120 participants. The patients’ characteristic is presented in Table 1 and operative variables are presented in Table 2 for each group. No statistically significant differences among Groups N, D, and P were identified with respect to the demographic characteristics or operative variables (P>0.05). Moreover, there were no differences in the total amount of fluids given, but urine outputs exhibited statistically significant differences among Groups N, D, and P, with Group D showing a significant increase.
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  None of the patients presented side effects of NAC (rash, wheezing, superficial phlebitis, hemolysis, or neutropenia). In addition, no patients required dialysis in the postoperative period.

  Preoperative eGFR showed no statistically significant differences among Groups N, D, and P (P=0.43). In the first and second postoperative periods, the used drugs showed statistically significant differences in terms of the effects of eGFR (P<0.001; Table 3). A post hoc test was performed for comparison to determine the source of this difference between the groups. According to Tukey’s HSD multiple comparison test results, in the first postoperative period, the average eGFR score of Group N compared to Group D and Group P was significantly different (P<0.001; Table 4). In the second postoperative period, the eGFR average scores of Group N and Group D showed no difference (P=0.37), but Group P exhibited a difference (P<0.001; Table 5). Evolution of eGFR in the three groups from the first day to the second postoperative day is shown in Figure 1.
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  Preoperative creatinine exhibited no statistically significant differences among Groups N, D, and P (P=0.57). In the first and second postoperative days, the drugs used showed statistically significant differences in relation to the creatinine levels (P<0.001; Table 6). A post hoc test was performed for comparison to determine the source of this difference between the groups. According to Tukey’s HSD multiple comparison test results for the first and second postoperative days, the average creatinine score of Group N and the average creatinine scores of Group D and Group P were significantly different (P<0.001; Tables 7 and 8). Evolution of creatinine in the three groups from first day to second postoperative day is shown in Figure 2.
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  DISCUSSION

  Our randomized double-blind study demonstrated that in patients with preexisting mild renal failure undergoing CABG surgery, intravenous NAC had a renoprotective effect, whereas continued low-dose dopamine (renal dose) had no protective effect. NAC caused a statistically significant increase in eGFR and a decrease in creatinine.

  Ischemia–reperfusion injury, oxidative stress, and systemic inflammation are factors considered to play a significant role in the development of AKI after cardiac surgery[5]. NAC has the potential to be useful in this setting because it reduces the production of oxygen-free radicals[6] and proinflammatory cytokines[7]; moreover, it has been shown to reduce the degree of ischemic AKI in animal studies[8]. At the same time, it has been illustrated that NAC can reduce the risk of contrast nephropathy in humans[9], while the renoprotective effect of NAC on CPB remains controversial.

  Fischer et al.[10] showed that NAC reduced serum creatinine compared with the control group in their study. Moreover, Wijeysundera et al.[11] found that there was preservation of postoperative eGFR in patients with preexisting moderate renal dysfunction undergoing cardiac surgery and a significant reduction in mortality with NAC. In our study, we observed increased creatinine clearance and augmented eGFR.

  Although intravenous administration of NAC does not clearly prevent AKI in patients with renal insufficiency undergoing cardiac surgery, Sisillo et al.[12] demonstrated a reduction in the incidence of the serum creatinine concentration. However, this reduction did not reach statistical significance. Furthermore, Ayhan et al.[13] found that two different regimens of NAC in CABG had some beneficial effects in the early the period of the surgery, but failed to demonstrate preventive effects in patients in the late phase. In our study, we demonstrated preventive effects between 24 and 48 hours after surgery.

  Santana-Santos et al.[14] showed that the incidence of kidney injury was reduced with NAC in CABG. They investigated two independent markers of kidney injury, namely cystatin C and neutrophil gelatinase associated lipocalin (NGAL). In our study, the criteria used to characterize AKI were serum creatinine and the Cockcroft–Gault equation.

  Adabag et al.[15] found that NAC was not significantly associated with serum creatinine levels, the incidence of AKI, hemodialysis requirements, operative mortality, intensive care, or length of hospital stay in patients undergoing cardiac surgery. These patients received oral NAC 600 mg twice daily preoperatively, but the researchers administered NAC orally, and such administration may reduce its effectiveness. Tossios et al.[16]. suggested that NAC application should begin before anesthesia induction to yield maximal benefit of its reactive oxygen species (ROS)-scavenging properties. Considering that the NAC is estimated to have a short half-life, at 2.2 hours[17], in this study, 50 mg/kg of NAC was administered as the loading dose in 100 cc of 0.9% NaCl for 15 minutes; following this 20 mg/kg/h of NAC was given as an infusion in 100 cc of 0.9% NaCl during the operation.

  Hyninen et al.[18] demonstrated that NAC does not decrease the amount of kidney injury occurring in patients with normal preoperative renal function undergoing abdominal aortic surgery. In addition, Sucu et al.[6] found that intravenous NAC decreased the pump-induced oxido-inflammatory response during CPB. In aortic surgery, it may result in kidney injury, and this may have different mechanisms, with the exception oxidoinflammatory damage.

  Haase et al.[19] concluded that a high dose (300 mg/kg intravenously) of NAC was no more effective than a placebo in attenuating CPB-related acute renal failure in high-risk cardiac surgery patients. Theoretically, high-dose NAC may have been excessive, and paradoxically, it may have diminished the level of radical oxygen species, thereby attenuating their potentially positive role in the regulation of intracellular signaling[20].

  There has been no consensus on the identification of the most effective route and dose of NAC administration associated with significant renal protection in patients undergoing CABG. However, NAC is an inexpensive, relatively safe, well-tolerated, and widely used drug.

  Although whether the use of low-dose dopamine protects against acute renal failure is controversial, renal-dose dopamine is still one of the most frequently used prophylactic measures to prevent renal dysfunction in patients. Its potentially advantageous effects include an increase in renal blood flow via activation of dopaminergic receptors in the renal vasculature[4].

  In several controlled trials with dopamine, improvements in several renal function parameters have been reported[21]. However, Lassnigg et al.[22] showed that infusion of dopamine was ineffective for renal protection. Similarly, in our study, we demonstrated that dopamine was not effective for renal protection. At the same time, low-dose dopamine was shown to reverse periods of oliguria after CPB in an uncontrolled study[23]. In our study, urine output increased in Group D compared with Group N and Group P.

  Limitations

  This study had several limitations. The diagnosis of acute renal failure was primarily based on an increase in serum creatinine, which may not accurately reflect true changes in GFR[24]. Moreover, eGFR is a surrogate outcome that does not accurately represent the true GFR in the non-steady state of AKI[25]; however, alternative options are limited. Newer urinary biomarkers, such as cystatin C or NGAL, may be more sensitive for identifying kidney damage[26]. At present, however, serum creatinine is the cheapest and most broadly accepted marker of kidney function[27].

  If NAC reduces creatinine generation by protecting the creatinine kinase activity, our study would not have been adequate to explore this effect. However, it has recently been suggested that NAC may decrease serum creatinine concentration without affecting renal function[28].

   

  CONCLUSION

  We found that intravenous prophylactic use of NAC had a protective effect on renal function. In contrast, the application of renal-dose dopamine did not have a protective effect in patients with preexisting moderate renal failure.
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    Abstract

    OBJECTIVE: The aim of this study was to describe the demographic, clinical and anatomic characteristics of coronary arteriovenous fistulas in adult patients who underwent open cardiac surgery and to review surgical management and outcomes.

      METHODS: Twenty-one adult patients (12 female, 9 male; mean age: 56.1±7.9 years) who underwent surgical treatment for coronary arteriovenous fistulas were retrospectively included in this study. Coronary angiography, chest X-ray, electrocardiography and transthoracic echocardiography were preoperatively performed in all patients. Demographic and clinical data were also collected. Postoperative courses of all patients were monitored and postoperative complications were noted.

      RESULTS: A total of 25 coronary arteriovenous fistulas were detected in 21 patients; the fistulas originated mainly from left anterior descending artery (n=9, 42.8%). Four (19.4%) patients had bilateral fistulas originating from both left anterior descending and right coronary artery. The main drainage site of coronary arteriovenous fistulas was the pulmonary artery (n=18, 85.7%). Twelve (57.1%) patients had isolated coronary arteriovenous fistulas and 4 (19.4%), concomitant coronary artery disease. Twenty (95.3%) of all patients were symptomatic. Seventeen patients were operated on with and 4 without cardiopulmonary bypass. There was no mortality. Three patients had postoperative atrial fibrillation. One patient had pericardial effusion causing cardiac tamponade who underwent reoperation.

      CONCLUSION: The decision of surgical management should be made on the size and the anatomical location of coronary arteriovenous fistulas and concomitant cardiac comorbidities. Surgical closure with ligation of coronary arteriovenous fistulas can be performed easily with on-pump or off-pump coronary artery bypass grafting, even in asymptomatic patients to prevent fistula related complications with very low risk of mortality and morbidity.

    Keywords: Coronary Vessels. Arteriovenous Fistula/Surgery. Outcome Assessment (Health Care).

  

   

   

  INTRODUCTION

  Coronary arteriovenous fistulas (CAVFs) are uncommon in the adult population, and can be defined as a condition where the coronary blood flow is usually shunted into a cardiac chamber, great vessels, or other structures, bypassing the myocardial capillary network resulting in a coronary steal phenomenon with myocardial ischemia, causing morbidity and mortality[1,2]. CAVFs are commonly congenital, but rarely may be acquired due to angioplasty, postcardiac surgery or after trauma[3,4]. CAVFs are present in 0.002% of the general population and they are detected in 0.3-0.8% of the patients undergoing diagnostic cardiac catheterization[5,6]. Although some previous studies reported frequent origin of CAVFs from the right coronary artery (RCA), some authors mentioned that CAVFs originate mostly from left anterior descending coronary artery (LAD)[7,8]. Generally patients with CAVFs remain asymptomatic but due to increasing age and shunt ratio they can become symptomatic. Symptoms include dyspnea on exertion, fatigue, angina pectoris and occasionally complications of congestive heart failure, myocardial infarction, pericardial or pleural effusion, cardiac arrhythmias and rupture of dilated aneurysmal coronary arteries[8-10]. Although the incidence, angiographic/anatomical characteristics, natural history and pathologic behavior of the entity are well established, only limited information is available regarding the surgical management and outcomes in adult patients. Also, studies on CAVFs of adults are few in comparison with pediatric age studies, majority of them being case reports.

  The aim of this study is to present our 10 years’ experience in CAVFs surgery, enlighten its clinical features and association with other cardiac diseases as well as the challenges faced in surgical management and outcomes. The current study included 21 adult patients with 7 different anatomical locations of CAVFs treated by various surgical procedures. Surgical treatment strategies and postoperative outcomes were reviewed.

   

  METHODS

  Twenty-one patients (12 female, 9 male) with CAVFs operated between 2005 and 2015 in our institution were included in this retrospective study. Coronary angiography was performed in all patients due to their presenting symptoms and other concomitant cardiac disorders. Chest X-ray, twelve-lead electrocardiography (ECG) and transthoracic echocardiography were performed for all patients. Preoperative demographic data and clinical symptoms, including gender, left ventricular ejection fraction (LVEF), pulmonary hypertension, main complaints, history of occlusive coronary artery disease or myocardial infarction, hypertension, diabetes and extra-cardiac arteriopathy were also noted. To further define anatomical characteristics of the cases, the origin and drainage sites of each fistula were assessed by both an invasive cardiologist and a cardiac surgeon. Demographic and clinical parameters of patients are listed in Table 1.
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  All operations were performed via sternotomy using cardiopulmonary bypass (CPB) or off-pump beating heart technique. The indications for using CPB were coexisting atrial septal defect (ASD), valve or coronary occlusive disease and unfavorable anatomy of fistulas in this study. Postoperative course of all patients was monitored and postoperative complications were noted. Patients who had any symptoms or cardiac murmurs auscultated postoperatively were examined in detail. Coronary arteriography was performed to patients who had any evidence of myocardial ischemia (presence of angina, elevation of cardiac markers or ischemia in myocardial perfusion scintigraphy) and any residual shunting was investigated.

  Ethics Statement

  This retrospective study was approved by the HNEAH-KAEK Clinical Research Ethics Committee (Number: HNEAH-KAEK 2016/KK/29).

   

  RESULTS

  In the last decade, 21 adult patients with CAVFs were operated on in our institution. Twelve patients were female and nine male. The mean age was 56.1±7.9 years (range: 34-69 years). A total of 25 CAVFs were detected in the entire cohort; CAVFs originated mainly from LAD (n=9, 42.8%), the rest taking origin from diagonal artery (n=3, 14.2%), circumflex artery (n=2, 9.5%), right coronary artery (RCA) (n=2, 9.5%), and left main stem (n=1, 4.7). Four (19.4%) patients had bilateral fistulas originating from both LAD and RCA (Figure 1).

   
    [image: fig 1]

  

  The main site of drainage of CAVFs were the pulmonary artery (n=18, 85.7%). The other sites were the right atrium, superior vena cava and the coronary sinus. The anatomical features of CAVFs are presented in Table 2. Twelve (57.1%) patients had isolated CAVFs, four (19.4%) had concomitant coronary artery occlusive disease, one (4.7%) had atrial septal defect (ASD), four (19.4%) had mitral valve regurgitation, one (4.7%) had tricuspid valve regurgitation and one patient had (4.7%) aortic valve stenosis.
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  Only one among all patients was asymptomatic (n=1, 4.7%) who was incidentally diagnosed upon routine physical examination and echocardiography, while all others were symptomatic.

  Main sign was continuous murmur and the main symptom was angina pectoris in isolated CAVFs patient group, but if the patients had any additional cardiac disorder, symptoms of the concomitant disease were more prominent. Even continuous murmur (n=18, 85.7%) was the main symptom in the isolated CAVFs patient group, syncope was confirmed in only one (n=1, 4.7%) patient, who had aortic valve stenosis. Angina pectoris was determined in patients with coronary disease and isolated CAVFs patients. The most common signs and symptoms (Table 3) included angina pectoris (n=12, 57.1%), dyspnea on exertion (n=9, 42.8%), respectively. Four patients within the ASD group, aortic valve stenosis and mitral valve regurgitation had cardiomegaly with a cardiothoracic ratio of higher than 0.6. Three patients had hepatomegaly. With the exception of two patients who had developed congestive heart failure, all remaining patients were New York Heart Association Functional class II or III.
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  Operation was performed in all patients via median sternotomy. Seventeen patients were operated under CPB with mild (28-32º C) hypothermia, topical cooling, and antegrade application of blood cardioplegia after clamping of the ascending aorta and of the coronary fistula near the drainage site. Four patients who had isolated CAVFs were operated without CPB. Fifteen (71.4%) patients underwent fistula closure with additional coronary artery bypass graft (CABG) surgery, three (14.2%) patients had only simple ligation of coronary artery fistulas both proximally and distally at the origin and the drainage site. Five (23.8%) patients had simultaneous valve surgery, two patients had valve surgery with additional CABG and one patient received concomitant closure of ASD. Three (14.2%) fistulas were treated by ligating their distal ends through the pulmonary arteriotomy. The operations performed in association with CAVF closure are listed in Table 4.
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  There was no operative or hospital mortality in any of the patients. Three (14.2%) patients developed postoperative atrial fibrillation requiring antiarrhythmic medications. One (4.7%) patient had pericardial effusion causing cardiac tamponade and underwent reoperation. After a mean intensive care unit stay of 1.4±0.8 days and hospital stay of 7.6±3.1 days, all patients were discharged from the hospital. Three of patients (n=3, 14.2%) had angina pectoris postoperatively and underwent coronary angiography, any residual fistula was not observed. The patients were submitted to echocardiography during postoperative course which revealed no residual shunts in any of the patients.

   

  DISCUSSION

  Coronary arteriovenous fistulas are very rare cardiac anomalies. They were first described by Krause[11], in 1865, and the first surgical treatment was also performed by Bjork and Crafoord[12], in 1947. CAVFs may be congenital or acquired; they are generally asymptomatic in younger patients but due to increased age and shunts, and due to concomitant cardiac disease CAVFs can become symptomatic. Symptoms include dyspnea on exertion, fatigue, angina pectoris. Sometimes patients may present with complications of congestive heart failure, myocardial infarction resulting from steal phenomenon, pericardial or pleural effusion, cardiac arrhythmias, endocarditis or rupture of dilated aneurysmal coronary arteries[7-10]. In this study, 20 (95.23%) patients were symptomatic due to presence of underlying cardiac disease. The most common symptoms were angina pectoris and dyspnea on exertion.

  CAVFs may cause angina without presence of accompanying occlusive vessel lesions, because a significant amount of coronary blood flow is directed towards another chamber via the fistula. The resting coronary flow is continuously kept at a high rate in order to compensate for this stolen blood flow, hence when exercising, myocardial perfusion may be inadequate due to inability of coronary flow reserve to be augmented. Therefore, ischemic symptoms may occur when the fistula is accompanied by uncritical atherosclerotic stenosis especially during exercise.

  The main diagnostic test for CAVFs is cardiac catheterization with coronary angiogram. Most fistulas are small and found incidentally during catheterization. However, detailed anatomy of fistulas cannot always be revealed by selective coronary angiogram. In such cases, computerized tomography coronary angiogram, transthoracic echocardiography combined with Doppler color flow imaging (Figure 2), and magnetic resonance imaging may provide further detail noninvasively[1,8,13].
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  Most authors reported that CAVFs commonly originate from RCA (40%-50%) than other coronary arteries[1,9,10,14-16], however, in our study we found 42.8% of CAVFs to arise from LAD (most frequently) and 14.8% from diagonal coronary artery. Recently, results similar to our study have been reported by authors[7,8,17,18]. Drainage of CAVFs into the left heart chambers is very rare[3], and we had no such case in our series. Fistulas draining into the pulmonary artery are the most common entity, especially among adult patients in the literature[7,8,14,18]. Pulmonary artery (85.7%) was the most common drainage site of CAVFs in our study.

  Multiple fistulas may be present in 11% to 16% of patients, and fistulas might originate from two separate coronary arteries in 4% to 18% of the cases[1,2]. Four (19.04%) of our patients had double CAVFs originating both from the left coronary artery and RCA. Until now, only a few cases have been reported with CAVF from RCA or circumflex coronary artery to superior vena cava[4,17]. In our series, one patient had CAVFs from RCA to superior vena cava and one patient had CAVFs from circumflex coronary artery to coronary sinus.

  Bernhardt et al.[14] reported successful treatment of a dilated circumflex artery and coronary sinus fistula. Patient presented with chest pain during exertion. They ligated the circumflex artery both close to the main stem and to the coronary sinus. Also first marginal branch was revascularized with the left internal mammary artery (LIMA). We performed fistula closure with additional on-pump CABG using left internal mammary artery (LIMA) for treatment of the patient who had isolated CAVF from circumflex coronary artery to coronary sinus. In our series, 15 patients underwent concomitant CABG and LIMA graft was used in 11 patients. There was no surgical morbidity or mortality. In case of patients who require additional CABG, we recommend the use of LIMA grafts because of the best graft patency rates, especially in younger patients with normal life expectancy.

  Currently, it is widely accepted that all symptomatic CAVF patients should be treated surgically. There still remains a dispute for the surgical treatment of asymptomatic patients. Our study showed that surgical treatment of CAVFs when coexisting with other cardiac diseases is a safe procedure with low mortality and morbidity in accordance with the literature[3,7,8,10,14,19]. Thus, operating asymptomatic adult patients with low mortality and morbidity may reduce or eliminate the risk of subsequent development of complications such as myocardial infarction. Also, Canga et al.[20] reported that large fistulas originating from the proximal segments of coronary arteries may increase the likelihood of atherosclerosis and myocardial infarction even in asymptomatic patients with no evidence of ischemia in noninvasive tests or dilatation of cardiac chambers, and should therefore be closed.

  Surgical management and operative planning should depend on concomitant cardiac comorbidities, the size and the anatomic location of CAVFs. Additional CABG should be performed in fistula closure surgery even if 1- surgical access to fistula is difficult and challenging, 2- co-existing occlusive coronary artery disease is present. Although surgical outcomes of CAVFs are satisfactory and surgery is the gold standard for treatment, catheter-based managements using different devices, occluders and coils may be acceptable alternatives to surgery because of their easy manipulation, good results with high closure rate, and low morbidity and mortality rates[21,22]. However, in the presence of large CAVFs with high flow shunts, multiple communications and terminations, aneurysmal formation and necessity of simultaneous coronary bypass or valve surgery, transcatheter closure of the fistulas could not be performed in these groups of patients. In case of isolated CAVFs with convenient anatomy, catheter-based managements using different devices, occluders and coils may be considered as alternative treatment methods, but surgery is the only indication like the entire cohort due to presence of concomitant diseases.

  Limitations of the Study

  Our study has some limitations which should be kept in mind while interpreting the results. First, the number of patient included in the study was relatively low. The main reason for this is that coronary arteriovenous fistulas are very rare cardiac anomalies in adult population. The second limitation of this study is the longterm follow-up periods. We could not collect all patients current contact information due to retrospective study design, therefore long-term follow up results are not included in this study.

   

  CONCLUSION

  In conclusion, the most common type of CAVFs in our study was from LAD to pulmonary artery, whereas RCA to any ventricle or pulmonary artery was considered the most common type of coronary fistulas in previous studies. Surgical closure with ligation of CAVFs can be performed easily on the outer surface of the heart with CPB or off-pump beating heart technique. In addition, we recommend closure of CAVFs in all cases with additional concomitant cardiac surgery, even in asymptomatic patients, to prevent fistula related complications with very low risk of mortality and morbidity.
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    Abstract

    OBJECTIVE: To evaluate surgical treatment of chronic atrial fibrillation with ultrasound in patients with mitral valve disease, considering preoperative clinical characteristics of patients undergoing surgical procedure and follow-up in the immediate postoperative period, in hospital and up to 60 months after discharge.

      METHODS: We studied 100 patients with chronic atrial fibrillation and mitral valve disease who underwent surgical treatment using ultrasound ablation. Patient data were reviewed by consulting the control reports, including signs and symptoms, underlying disease, functional class, hospital stay, surgical procedure time, ablation time, immediate complications, and complications at discharged and up to 60 months later. Actuarial curve (Kaplan-Meier) was used for the study of permanence without recurrence after 12, 24, 36, 48 and 60 months.

      RESULTS: 86% of the patients had rheumatic mitral valve disease, 14% had degeneration of the mitral valve, 40% had mitral regurgitation, and 36% had mitral stenosis. Main symptoms included palpitations related to tachycardia by chronic atrial fibrillation (70%), congestive heart failure (70%), and previous episodes of acute pulmonary edema (27%). Early results showed that 94% of the patients undergoing ultrasound ablation reversed the rate of chronic atrial fibrillation, 86% being in sinus rhythm and 8% in atrioventricular block. At hospital discharge, maintenance of sinus rhythm was observed in 86% of patients and there was recurrence of chronic atrial fibrillation in 8% of patients. At follow-up after 60 months, 83.8% of patients maintained the sinus rhythm.

      CONCLUSION: Surgical treatment of chronic atrial fibrillation with ultrasound concomitant with mitral valve surgery is feasible and satisfactory, with maintenance of sinus rhythm in most patients (83.8%) after 60 months of follow-up.

    Keywords: Atrial fibrillation. Arrhythmias, cardiac. Ablation techniques. High-intensity focused ultrasound ablation. Cardiovascular surgical procedures. Mitral Valve Disease.

  

   

   

  INTRODUCTION

  Atrial fibrillation (AF) is the most common and the most complex supraventricular arrhythmia, characterized by loss of atrial contraction, and its diagnosis is easily accomplished by clinical manifestation, cardiac auscultation, and electrocardiogram. The prevalence of AF is estimated at 0.4% in the general population and it increases proportionately with age, occurring in less than 1% of those below 60 years old and more than 6% in patients over 80 years old[1]. Regarding gender, its incidence is higher in men[2]. The occurrence of AF may be associated with other cardiopulmonary diseases, such as valvular disease, especially with the involvement of the mitral valve[3]. AF is termed chronic when it persists for more than a year or continues after the first episode.

  The non-pharmacological treatment of AF includes techniques such as intraoperative cryoablation of the His bundle and the atrioventricular junction[4]; electrical cardioversion, with a high recurrence rate; left atrial isolation[5]; catheter ablation of the His bundle and permanent pacemaker implantation; catheter ablation of the atrioventricular junction and permanent pacemaker implantation; and “Corridor operation”.

  Electrophysiological mapping studies with computerized electrode system were performed by Cox et al.[6], who developed the surgical technique known as maze procedure. It consists of making incisions and sutures on the atrial wall, allowing the spread of electrical stimulation in the atria within a maze, and setting atrial rate.

  The applicability of surgical techniques is inversely proportional to their complexity. In order to reduce the complexity of the “Cox operation”[7], several technical changes were introduced, such as modifications in the locations of atrial incisions; reduction of section lines and sutures on the atrial wall, known as “Mini Cox”[8]; and a unilateral procedure, only in the left atrium, called “Cox at Left”.

  In Brazil, Jatene et al.[9] evaluated the results of late evolution of the Cox maze procedure for chronic atrial fibrillation (CAF) in patients with mitral valve disease. In addition, it has been demonstrated that, in patients with CAF and valvular disease, a combination of valve repair and completion of the Maze technique devised by Cox allows for the return to sinus rhythm[10]. Although of proven efficiency, the “maze technique”, as it is generally performed, uses dissection and opening of the atrial wall, followed by suture, which increases cardiopulmonary bypass (CPB) time and the chance of complications in the postoperative period.

  The use of catheter ablation for the treatment of supraventricular arrhythmias stimulated the use of energy sources to cause linear ablative lesions, with either endocardial or epicardial application or both, replacing the section and suture of the atrial wall[11,12]. New energy sources capable of causing permanent blockage lines have been used[13] such as radiofrequency[14-18], microwave[19] (90=17), and ultrasound (US)[20,21].

  This author, considering the experience with an US scalpel in the surgical treatment of refractory ventricular tachycardia[22], devised a new approach, applying US and using the scalpel (UltraCision®) to form injury lines that would determine the partitioning of the left and right atria, with less surgical and CPB time and consequent reduction in postoperative complications.

  Several aspects justified this research, namely: difficulties in establishing drug treatment or other drugs indicated to eliminate CAF; complications caused by CAF, especially thromboembolism with increasing morbidity and mortality; presence of previous heart disease, most often injury of the mitral valve; advances in the study of the electrophysiological mechanisms of arrhythmia; description of the focal origin mechanism of AF in the pulmonary veins, as well as foci located in the vena cava; and demonstration that the ablations performed with US systems, through both endocardial and epicardial, are likely to cause transmural lesion. Thus, the aim of this study was to evaluate the surgical treatment of CAF with US in patients with mitral valve disease, considering preoperative clinical characteristics of patients undergoing surgical treatment for CAF and follow-up in the immediate postoperative period, at hospital discharge, and late postoperative of up to 60 months.

   

  METHODS

  We retrospectively and consecutively studied 100 patients with CAF and mitral valve disease with indication for surgical treatment, regardless of race, from various regions of the country, aged between 18 and 70 years (43.56±4.94 years), and with 63 (63%) being female and 37 (37%), male. The patients underwent surgery by the author in the period between 1999 and 2004 and were surgically treated by ablation with US. All patients were treated at Hospital das Forças Armadas and Brasília Hospital, located in Brasilia/DF, Brazil.

  Exclusion criteria were: pregnant women; children under 16 years old; AF patients who were not considered chronic, with or without valvular heart disease; people with coronary, congenital and vascular diseases; transplant or indication for heart transplantation; patients undergoing two reoperations of the mitral valve; and those with other isolated or associated valve diseases (except the tricuspid valve disease). This study was approved by the Research Ethics Committee of São José do Rio Preto Medical School (FAMERP) (Protocol No. CAAE 37374414.9.0000.5415).

  Patient data were reviewed prospectively by consulting control records, including demographic variables (gender and age). Cardiac variables included clinical presentation (signs and symptoms), underlying disease, functional class, length of hospital stay (days), surgical procedure time (minutes), ablation time (minutes), intraoperative and postoperative complications (immediate, at hospital discharge and late postoperative, up to 60 months).

  All patients had indication for mitral valve repair or replacement, in some cases for tricuspid valve repair and correction of CAF. US was used to perform the intraoperative ablation lines, in accordance with Brick et al.[23], using harmonic scalpel UltraCision®, trademark of Ethicon Endo Surgery, Division of Johnson & Johnson Professional Products (São Paulo, SP, Brazil).

  After anoxic arrest, longitudinal left atriotomy was performed by clamping of the aorta. The ablation lines were carried out in inverted U-shape, surrounding the four pulmonary veins, by starting and finishing at the fibrous annulus of the heart toward the mitral valve. In patients with thrombi in the atrium and left atrium, thrombectomy was performed before ablation. Upon completion of the ablation lines, routine procedures were done for treatment of mitral disease with replacement or repair.

  In the right atrium, after longitudinal opening with a beating heart, linear ablations were performed in the interatrial septum: 1- from around the superior vena cava to around the inferior vena cava; 2- from the inferior vena cava to the bottom edge of the tricuspid valve annulus, passing close to the coronary sinus ostium, and 3- from the superior vena cava to the upper portion of the tricuspid annulus, taking care of the atrioventricular node.

  A daily dose of 200 mg of amiodarone was maintained for six months for atrial remodeling and stabilization.

  Data were analyzed using descriptive statistics (mean, standard deviation, median, minimum and maximum). The actuarial curve (Kaplan-Meier) for the study of permanence without recurrence after 12, 24, 36, 48 and 60 months in patients with CAF with confidence interval of 95% was used. The actuarial curve (Kaplan-Meier) was performed using the statistical program Statistical Calculations for Windows v.1.8.

   

  RESULTS

  Of the patients studied, 86% had rheumatic mitral valve disease and 14% presented degeneration of the mitral valve. The analysis of valvular disease showed that 40% of the patients had mitral regurgitation, 36% had mitral stenosis, 19% had double mitral lesion, and 5% had mitral restenosis (Figure 1). In addition to mitral valve disease, 11% of the patients had associated tricuspid valve regurgitation, which was also corrected with valvuloplasty during the procedure.
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  Main symptoms included palpitations related to tachycardia by CAF (70%), congestive heart failure (70%), previous episodes of acute pulmonary edema (27%), stroke due to thromboembolism (13%), and peripheral embolism (7%); these patients required embolectomy with Fogarty catheter (Figure 2). The functional class of patients, according to New York Heart Association (NYHA), was III/IV and the average size of the left atrium measured on echocardiography was approximately 60 mm.
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  Operations performed concurrently with the ablation included mitral valve replacement for bovine pericardial bioprosthesis of Braile Biomédica® (São José do Rio Preto, SP, Brazil) (69%), mitral valve repair (10%), reoperation with valve replacement (10%), and associated with tricuspid valve (11%) (Figure 3). In addition to ablation with US, in all patients, additional procedures to surgery included: exclusion of the right and left atria (90%), reduction in the size of the left atrium through resection and/or plication of the left atrial wall (25%), and thrombectomy (15%) (Figure 4).
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  Early results showed that 94% of patients undergoing US ablation reversed the rate of CAF, 86% being in sinus rhythm and 8% in atrioventricular block, which was transient. Among 6% of the patients, there was no success, there were 4 reoperations, and left atrium with severe fibrosis caused by rheumatic fever and/or calcified (Figure 5). At the end of the procedure and at the end of CPB, 96% of patients maintained adequate cardiac output, even when CAF was not reversed. There was no reoperation for bleeding in the immediate postoperative period. In one patient, there was injury of the left atrium wall by US scalpel, corrected by suturing the left atrium. Median operation time was 142 minutes with anoxic arrest of 45 minutes. The time to perform the ablation lines were 12.5 and 14 minutes for the right and left atria, respectively (Table 1).
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  Analyzing the results at hospital discharge, we observed maintenance of sinus rhythm in 86% of patients and recurrence of CAF in 8%. Hospital stay ranged from 5 to 12 days, with an average of 6.6 days. Four hospital deaths were recorded, two patients who underwent reoperation for calcified mitral restenosis had respiratory failure in the postoperative period, and two patients who had preoperative functional class IV and an episode of acute edema evolved with low output syndrome and unmanageable heart failure. These 4 patients had AF in the immediate postoperative period. One patient had sternal dehiscence.

  After hospital discharge, patients were followed-up in outpatient clinics with conduction of CPB, 24-hour Holter, and echocardiogram, initially and at 15, 30, and 60 days postoperatively. Clinical follow-up of late postoperative period was performed at 12, 24, 36, 48 and 60 months after hospital discharge. Figure 6 shows the results of the relapse in the postoperative period. Follow-up time ranged from 12 to 60 months. At follow-up after 60 months, 83.8% of patients maintained relapse-free sinus rhythm (Figure 7).
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  DISCUSSION

  The results of this research show that the surgical treatment of chronic AF with US in patients with mitral valve disease is feasible. In most patients with CAF, rheumatic mitral valve disease, mitral regurgitation, palpitation related to tachycardia, and congestive heart failure are more frequent. The low rate of intraoperative and postoperative complications shows that surgical ablation of CAF with US concomitant with valve surgery is safe and effective. Maintenance of sinus rhythm rate after 60 months of follow-up for these patients shows the benefits of surgical ablation with US in the treatment of this arrhythmia.

  Regarding functional class, all patients showed considerable improvement, staying mostly in class I or II, which indicates that maintenance of the rhythm with contraction of the atria positively influenced the results. In this study, although they are important in the evolution of patients and can influence the final results, variables such as size of the left atrium, left ventricular ejection fraction and functional class of CHF (NYHA) after surgery were not analyzed because what mattered was arrhythmia with maintenance or not of sinus rhythm.

  Faced with poor results of clinical treatment and increased incidence of CAF, the pioneering study of Cox et al.[6] demonstrated the ability to surgically treat AF. Kong et al.[24] compared, through meta-analysis, the effectiveness of the Maze procedure with concomitant cardiac surgery versus drug therapy for treatment of patients with valvular AF. They concluded that surgical treatment is associated with reduced AF after 1 year, with no significant increase in the average length of hospital stay, postoperative complications or mortality from all causes.

  Comparing the results of several studies in the literature on surgical treatment of CAF is difficult due to the large number of variables analyzed and the different classifications and treatment techniques. In a recent literature review, Brick & Braile[12] identified 72 studies on evolution and improvement of surgery of arrhythmias. Analyzing studies with immediate results, the percentage of return to sinus rhythm ranged from 73% to 96%, while those of long-term results (12 months on) ranged from 62% to 97.7%. Both showed consequent clinical improvement of the patients who underwent ablation, regardless of the energy source used.

  In this research, there was a careful attempt to standardize the sample, eliminating patients with other diseases developing CAF, such as congenital and coronary artery disease. Only patients with mitral and tricuspid valves were concurrently treated because performing ablation also in the right atria is important to eliminate possible sources of atrial flutter.

  In this study, it was found that 75% of patients in a followup of 60 months were in sinus rhythm after mitral valve surgery associated with ablation of the CAF using US as energy source. This result is consistent with the literature[12]. Meta-analysis of results of 62 studies on surgical ablation in patients with AF undergoing mitral valve surgery show a significantly higher rate of sinus rhythm in these patients, with no increase in mortality rate[16].

  The ideal energy source would be fast, reliable, producing transmural lesions that would not damage the surrounding tissues, and capable of being used with CPB in minimally invasive endocardial and epicardial application. The first patients who underwent surgery by the author for correction of CAF with unipolar radiofrequency catheter were not included in this analysis. The development of bipolar ablation devices with irrigated catheter contributed to the technical improvement of the procedure with consequent shorter surgery and satisfactory operative results, showing a 96% rate of reversion to sinus rhythm[6]. It was followed by the emergence of the use of the US scalpel, which seemed more appropriate since it facilitated the procedure, with better results and less surgery time.

  Benussi et al.[25] described radiofrequency application in patients with mitral valve disease. The procedure, similar to that performed by the author, also surrounded the right and left pulmonary veins, with exclusion of the left atrial appendage. After 36 months of development, 77% of the patients (n=132) were free of AF. In our series, after 60 months, sinus rhythm maintenance percentage, at 83.8%, was higher than that obtained by Benussi et al.[25].

  For this author[6], the use of US with harmonic scalpel (UltraScision®) began after experiencing initial difficulty with a proper catheter to perform surgical radiofrequency ablation and using the US scalpel in surgery for treatment of refractory ventricular tachycardia in Chagas disease patients with left ventricular aneurysm. Currently, several devices have been developed using US for both endo- and epicardial application, facilitating the procedure and making surgery less invasive and safer.

  The success rate of CAF reversal of this study is compared to that of other authors[15,20,26], using various energy sources and techniques, such as radiofrequency, cryoablation, and US, and performing the atrial ablation lines in the same way.

  In this series, analyzing immediate and hospital outcomes, maintenance of sinus rhythm was observed in 94% and 86% of patients, respectively. Lins et al.[20], when comparing patients undergoing US ablation to those who did not, found that 80% of the patients treated with US were free of AF whereas, in the other group, that occurred to only 30% of the patients. The results observed in this study are similar to those obtained in the study presented herein, showing that US ablation can be applied in patients with surgical indication for mitral valve disease repair.

  In this research, the right atrium approach (biatrial) was performed in all patients because it was considered important to treat and prevent atrial flutter, which is related to the vena cava and right atrium. When comparing results obtained in patients with AF associated with mitral valve disease who underwent left or biatrial atrial ablation, Kim et al.[27] found that biatrial ablation was more effective in restoring and maintaining sinus rhythm without increasing the risk of postoperative complications.

  In this series, the operative results were also safe, with complications related to the ablation procedure (lesion in the left atrium) in only one patient and immediate results of reversion to sinus rhythm of 94% and 83.8% after 60 months. The reduction of recurrence rates to maintain sinus rhythm can be observed over time.

  The operative times in this study were satisfactory compared with other techniques for the surgical treatment of CAF. Median time of operation was 142 minutes with anoxic arrest of 45 minutes. The time to perform the ablation lines was 12.5 minutes in the right atrium and 14 minutes in the left atrium.

  The complications in the postoperative period, such as low cardiac output syndrome and respiratory failure, were not related to the non-reversal of arrhythmia; however, due to complications after surgery, those patients did not maintain sinus rhythm. In this study, mortality rate was 4%, unrelated to arrhythmia.

  AF has been neglected for being considered benign. However, it is associated with many potentially lethal complications, with high morbidity and mortality rates. Some questions should be asked for the treatment of AF, namely: Is it reversible? What is the arrhythmia time? Are there related symptoms? Is there a structural disease base? In the case of mitral valve disease with surgical indication, what is the age and clinical condition of the patient? And, finally, what is the best treatment option and the impact on morbidity and mortality?

  In addition to the endocardial application, US and other devices can be used in off-pump surgery, through epicardial application in patients with isolated fibrillation. The aim of the Consensus of the International Society for Minimally Invasive Cardiothoracic Surgery (ISMICS)[28] was to determine whether surgical ablation of AF during associated cardiac procedures improves postoperative clinical outcomes. The group involved in the study analyzed the best available evidence, with systematic data review, including randomized and nonrandomized controlled studies, always in descending order of importance. A systematic review with meta-analysis identified 10 randomized trials (650 patients) and 23 non-randomized (3997 patients) trials, mostly published in English and performed in the United States.

  The authors of the consensus study defined the following recommendation: in patients with persistent and permanent AF, surgical ablation is recommended to increase the incidence of sinus rhythm in the short- and long-term (Class 1, Level A); reduce the risk of stroke and thromboembolic events (Class 2a, level B); increase exercise tolerance and improve ventricular function (Class 2a, level A); and increase survival (Class 2a, level B)[28].

  The use of the US technique for treatment of CAF with mitral valve disease is easy to perform, with a low complication rate and minimum surgical and CPB time. It can be reproduced by several cardiac surgery centers, requiring only the US scalpel, which exists in most hospitals that perform laparoscopic surgery. From the classic maze surgery (Cox Maze), changes in AF surgery have been occurring using alternative energy sources. The results of the surgical ablation of the CAF in patients with mitral valve disease depend on the energy source used, the lesion produced being transmural and applied in the two atria, and, with current technology, being minimally invasive.

   

  CONCLUSION

  Patients with rheumatic mitral valve disease often have mitral valve failure and mitral stenosis, palpitations related to tachycardia by CAF, and congestive heart failure. Surgical treatment of CAF with US concomitant with mitral valve surgery is feasible and satisfactory, with maintenance of sinus rhythm in most patients (83.8%) after 60 months of follow-up.
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    Abstract

    OBJECTIVE: This study evaluated clinical and diagnostic findings, treatment methods, and follow-up of cases of anomalous coronary arteries from the pulmonary artery.

      METHODS: The study included all cases diagnosed with anomalous coronary arteries from the pulmonary artery between January 2012 and January 2016. Data from patients’ demographic characteristics, electrocardiography, echocardiography, angiographic findings, operation, intensive care unit stay, and follow-up were evaluated.

      RESULTS: The study included 12 patients (8 male, 4 female), 10 with anomalous left coronary artery from the pulmonary artery (ALCAPA) and 2 with anomalous right coronary artery from the pulmonary artery (ARCAPA). Median age at diagnosis was 4 months (range, 1 month - 10 years old) and median weight was 5.5 kg (range, 3-30 kg). The most common complaints were murmur (n=7) and respiratory distress (n=5). In 4 cases, the initial diagnosis was dilated cardiomyopathy. Electrocardiographs were pathologic in all cases. Echocardiographic examination revealed medium to severe mitral valve regurgitation in 4 cases and reduced (< 40%) ejection fraction in 6 patients. Of the 12 patients, 8 underwent direct implantation of the left coronary artery into the aorta, 2 underwent implantation of the right coronary artery into the aorta, and the remaining 2 underwent a Takeuchi procedure. There were no early mortalities. Median hospital stay was 20 days (range, 5-35 days). Median follow-up duration was 18 months (range, 5-36 months), and no cases required further surgery during follow-up.

      CONCLUSIONS: Anomalous coronary arteries from the pulmonary artery can be successfully repaired providing there is early diagnosis and effective, appropriate intensive care unit follow-up. Therefore, coronary artery origins should be evaluated carefully, especially in cases with dilated cardiomyopathies.

    Keywords: Coronary Vessel Anomalies. Bland White Garland Syndrome. Pulmonary Artery/Abnormalities. Cardiac Surgical Procedures.

  

   

   

  INTRODUCTION

  Anomalous coronary arteries from the pulmonary artery are among the least-common congenital heart diseases. The majority of cases are of an anomalous left coronary artery from the pulmonary artery (ALCAPA), while cases of an anomalous right coronary artery from the pulmonary artery (ARCAPA) are rarely seen[1,2].

  The findings and timeline for symptom development may vary depending on the effectiveness of the myocardial collateral branches concurrent with pulmonary artery pressure decrease. Some patients may be completely asymptomatic whereas others may experience death in the early period due to heart failure, valvular insufficiencies or myocardial infarction[1,2].

  The definitive treatment is surgery to normalize myocardial perfusion, after which, progressive remodeling and improvement in left ventricular (LV) function may be seen. Depending on the preference of the cardiac unit, either direct anastomosis may be performed on the anomalous coronary artery from the pulmonary artery to the aorta or, for patients in whom direct transfer of the coronary artery is not feasible, an intrapulmonary aortocoronary tunnel, as described by Takeuchi, may be implemented successfully[3-6].

  This study evaluated presentation findings, diagnosis, treatment methods, and follow-up results of patients at a single tertiary center who were diagnosed with anomalous coronary arteries from the pulmonary artery.

   

  METHODS

  Study Design

  For this retrospective study, the center’s computer database was searched for all patients diagnosed with anomalous coronary arteries from the pulmonary artery between January 1, 2012 and January 1, 2016. Cases with additional congenital heart diseases were excluded.

  Patients’ demographic data, including age, gender, presentation type, initial diagnosis, and electrocardiography (ECG), telecardiography, echocardiography (ECHO), cardiac catheterization, and angiographic findings were evaluated. In addition, surgical methods, intensive care unit (ICU) follow-up data, observed complications, and outpatient-clinic follow-up results were assessed.

  ECGs were evaluated according to the literature for sinus tachycardia, presence of pathological Q wave, ST elevation, ST depression, etc. ECHO findings before surgery, during ICU follow-up, and after hospital discharge were compared. Twodimensional, M-mode, and Doppler ECHOs were performed using standard imaging techniques, in accordance with the recommendations of the American Society of Echocardiography.

  Surgical techniques, namely the Takeuchi procedure and coronary implantation, were applied in accordance with the literature.

  Postoperative Care

  Patients were transferred to the ICU intubated, and mechanical ventilator support was initiated. In some patients, sternal closure was delayed.

  In the ICU, all patients were monitored non-invasively by pulse oximetry, ECG, end-tidal capnography, and cranial near infrared spectroscopy (NIRS) and invasively by arterial blood pressure, central venous pressure (CVP), and left atrial pressure. Milrinone (0.5 microgram/kg/min) and low doses of epinephrine (0.05 microgram/kg/min) were the preferred inotropic support, beginning in the first postoperative hours. Noradrenaline support was added if necessary. Fentanyl and midazolam were used for sedation and analgesia. All patients were started on total parenteral nutrition (TPN) in addition to minimal enteral feeding within the first postoperative day.

  Excessive volume loading was avoided. Vasodilator therapy, core cooling, neuromuscular blocking, and peritoneal dialysis were initiated in cases of low cardiac output that did not respond to inotropic support. Daily postoperative ECHO was performed in the pediatric intensive care unit (PICU). Tapering of postoperative medication, including inotropes, and weaning from the mechanical ventilator were decided on case by case, based on clinical evaluation and LV function on ECHO.

  Statistical Analysis

  Statistical analysis of the data was performed using SPSS for Windows, version 15.0 (SPSS Inc.; Chicago, IL, USA). Categorical variables were presented as absolute and percent frequencies, and quantitative variables were summarized as means and standard deviation (SD).

   

  RESULTS

  Demographic and Clinical Findings

  This retrospective study included 12 patients, 10 with ALCAPA and 2 with ARCAPA. There were 8 males and 4 females. Median age at diagnosis was 4 months (range, 1 month to 10 years old), and median weight was 5.5 kg (range, 3-30 kg). The most common complaints were murmur (n=7) and respiratory distress (n=5). In 4 cases, the initial diagnosis was dilated cardiomyopathy. Table 1 shows the patients’ demographic data.

   
    [image: tab 1]

  

  Electrocardiographic and Echocardiographic Findings

  The ECGs of 7 patients showed a deep Q wave in the DI, aVL, and V6 derivations. It revealed sinus tachycardia in 5 cases, T wave inversion in the V5‒V6 derivation in 2 cases, and T wave inversion in the V1‒V3 derivation in 2 cases (Figure 1).
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  Of the 10 patients with ALCAPA, 9 had varying degrees of LV dilatation and dysfunction. ECHO revealed varying degrees of mitral valve regurgitation (Figure 2) and collateral blood flow on the interventricular septum in all cases, papillary muscle hyperechogenicity in 9 cases, dilated right coronary artery (RCA) in 8 cases, and retrograde diastolic flow toward the pulmonary artery in 4 cases. At the initial ECHO examination, coronary arteries of 4 patients were erroneously thought to originate from the aorta.
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  In the 2 patients with ARCAPA, LV systolic and diastolic diameters were within the normal limits. In both cases, the left coronary arteries (LCAs) were dilated secondarily. One patient with ARCAPA had had previous ECHO and catheter angiography, which had diagnosed coronary-cameral fistula.

  Catheterization and Angiography

  All patients were evaluated with cardiac catheterization and angiography (Figure 3).
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  Surgical Treatment

  Among the 10 patients with ALCAPA, 8 underwent direct implantation of the LCA into the aorta and 2 underwent the Takeuchi technique. In the 2 patients with ARCAPA, coronary reimplantation was applied. Median surgery time was 140 minutes (range, 76-375 minutes). In 3 cases, closure of the sternum was delayed and, in those cases, mean closure time was 96 hours.

  There were no early mortalities. Ventricular tachycardia occurred in 4 cases. In 3 cases, blood cultures were positive. In addition, 2 patients needed high-dose inotrope support, and another 2 patients needed peritoneal dialysis. Mean duration of mechanical ventilation was 54 hours (range, 12-360 hours), mean length of ICU stay was 9 days (range, 2-10 days), and mean length of hospital stay was 20 days (range, 5-35 days). Extracorporeal membrane oxygenation (ECMO) support was used for 1 patient. Table 2 shows surgical, ICU-stay, and follow-up data.
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  Follow-Up

  Median follow-up duration was 18 months (range, 5‒34 months). No patients required further surgery. Two patients (1 Takeuchi, 1 coronary reimplantation) developed mild pulmonary stenosis, and one patient (Takeuchi) had mild aortic regurgitation, developed during follow-up. The most recent ECHO evaluation showed that the ejection fraction of every patient was over 45%. Mild mitral valve regurgitation was observed in 5 patients and moderate mitral valve regurgitation in 1 patient (Table 2).

   

  DISCUSSION

  ALCAPA is a rare disorder, affecting 1 in 300,000 live births and representing approximately 0.5% of congenital heart defects[6,7]. Presentation and diagnosis timelines for ALCAPA vary depending on pulmonary vascular resistance and the presence of collateral vessels between the right and left coronary artery systems. A wide range of symptoms has been reported in the literature, including an one month-old baby with heart failure symptoms and an asymptomatic 53-year-old who was diagnosed incidentally[8]. A Danish study of 9 patients with ALCAPA reported that 77% had heart failure symptoms, including shortness of breath and wheezing, while the remaining 23% were asymptomatic at presentation[9]. A Chinese study of 27 cases reported acute heart failure (n=15), pneumonia (n=7), and cardiac murmurs (n=5) as presenting symptoms[10]. In the present study, 60% of patients presented with murmur, 40% with shortness of breath, and 30% were asymptomatic.

  Because myocardial ischemia develops over time in an anterolateral distribution, pathological Q waves can be seen in derivations representing the region, namely the DI, aVL, and V4-V6. In patients with extensive collateral circulation, there might be nonspecific ECG changes[5]. In patients with impaired LV functions, typical ECG changes should indicate the presence of an anomalous coronary artery[5,6].

  Rodriguez-Gonzalez et al.[1] conducted a study of 12 patients and reported that 6 had specific ECG changes compatible with acute lateral myocardial infarction. In the present study, the ECGs of 7 patients revealed pathological Q waves in the DI, aVL, and V6. The ECGs of the other 5 patients showed nonspecific changes.

  ECHO findings included the following: dilatation of the coronary artery with normal origin, increased ratio of the diameter of the coronary artery originating from the normal sinus to the aortic annulus (> 0.14), increased echogenicity of the papillary muscles, increased flow toward the pulmonary artery, and either identification of an inappropriate origin of the anomalous coronary artery from the pulmonary artery or non-identification of the origin of the coronary artery. However, initial ECHOs have shown that 50-70% of patients had their coronary arteries arising from the aorta[7,11]. In the present study, 4 patients with ALCAPA and 1 with ARCAPA were diagnosed with normal coronary-artery patterns, and the ratio of false negative misdiagnoses was 43%.

  Anomalous coronary arteries from the pulmonary artery might be falsely diagnosed as idiopathic dilated cardiomyopathy or endocardial fibroelastosis. Zheng et al.[5] reported that 18 of 21 cases (78%) in their study were initially misdiagnosed. In the present study, 4 patients had initially been diagnosed with idiopathic dilated cardiomyopathy.

  Various surgical methods can be used to repair an anomalous coronary artery from the pulmonary artery, all of them aiming to establish a system with two coronary arteries. One of the most common methods is direct reimplantation of the coronary artery into the aorta. The other is creating an aortopulmonary window that directs blood flow from the aorta to the LCA (Takeuchi). After those procedures, no matter how impaired the ventricular functions had been, myocardial function can quickly heal[12,13].

  Jin et al.[14] reported that 11 patients treated by direct reimplantation experienced improved LV function. In addition, Sarioglu et al.[3] reported the recovery of LV function in all patients, except for 1 mortality (5 coronary reimplantations, 2 Takeuchi). Ayik et al.[15] reported that 10 patients treated by the Takeuchi method had a 10% mortality rate. In the present study, coronary reimplantation was applied in 8 patients and the Takeuchi method in 2 patients. Regardless of the technique applied, LV function became normal in all patients.

  In patients with ALCAPA, LV function is characterized by mitral valve dysfunction. Preoperative mitral valve regurgitation is a significant risk factor. However, mitral valve repair is controversial in ALCAPA patients. Vouhé et al.[16] suggested that resolution of myocardial ischemia leads to improved papillary muscle function. Therefore, they proposed that mitral valve repair should not be done at first. In patients with ongoing mitral valve regurgitation, coronary artery restenosis should be investigated and, if necessary, the mitral valve should be repaired at this stage. In contrast, other researchers have argued that simultaneous mitral valve repair and anterolateral commissural annuloplasty during coronary artery reimplantation enhance early recovery of LV functions[17]. In the present study, only 1 patient needed mitral valve repair during the first surgery. Mitral valve regurgitation improved in all patients except one, who required mitral valve repair during initial surgery.

  ARCAPA, a rare coronary anomaly, was first described in 1885. It represents approximately 0.002% of all congenital heart diseases. Unlike ALCAPA, it is often asymptomatic during infancy and early childhood. During adolescence and adulthood, presentation often consists of a murmur and it rarely includes chest pain, heart failure, arrhythmia, or sudden death. Time to diagnosis shows a wide distribution, from 1 month old to 90 years old. There is no consensus in the literature regarding treatment methods and diagnosis times in ARCAPA patients[18].

  Although there are reports of various treatment methods, including surveillance, medical therapy, surgery, and surgical ligation, due to the 10-18% risk of sudden death, most authors advocate creating a dual coronary circulation by direct reimplantation, even in asymptomatic patients[18,19]. In the present study, both of the ARCAPA patients were asymptomatic, but underwent surgery, one at 9 months old and the other at 18 months old, in accordance with the literature.

  Reported mortality rates range from 0-16%[20-22]. The literature suggests that the main reasons for mortality are low cardiac output and ventricular arrhythmias, and it advises using advanced life-support systems to reduce mortality. In the present study, 3 patients developed low cardiac output and 4 developed ventricular tachycardia. No ECMO was required, nor was there any early mortality.

  Limitations

  The most important limitations of the present study were the small number of patients included and its retrospective nature. In addition, the follow-up period was relatively short compared with those in the literature.

   

  CONCLUSION

  Anomalous coronary arteries from the pulmonary artery may present with various clinical, ECG, and ECHO findings. The condition can be successfully treated by surgery if accompanied by early diagnosis and effective, appropriate ICU follow-up. Coronary artery origins should be carefully evaluated, especially in patients with dilated cardiomyopathy.
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    Abstract

    OBJECTIVE: This study is designed to evaluate the advantages between peratrial device closure under transesophageal echocardiographic guidance and open heart surgery in atrial septal defect.

      METHODS: From November 2011 to September 2014, 28 patients with atrial septal defect were treated. Fourteen patients received peratrial device closure under transesophageal echocardiographic guidance (TEE group) and 14 patients received cardiopulmonary bypass (CPB group). Clinical parameters during intraoperative and postoperative periods were examined.

      RESULTS: All patients recovered after surgery without serious complications. Compared with that in CPB group, clinical observations in TEE group showed significant decreases in the operation time (193.6±35.5 vs. 77.4±22.7 min, P<0.05), periods in intensive care unit (31.6±23.3 vs. 17.5±8.1 hours, P<0.05), fluid volume after operation (502.5±439.3 vs. 32.5±7.3 ml, P<0.05), postoperative length of hospital stay (8.9±2.8 vs. 6.8±2.4 days, P<0.05) and total hospitalization cost (7205.9±1617.6 vs. 5882.3±441.2 $, P<0.05).

      CONCLUSION: The peratrial device closure of atrial septal defect under transesophageal echocardiographic guidance is a miniinvasive, simple, safe and effective intervention. Its use in the clinical practice should be encouraged.

    Keywords: Heart Defects, Congenital. Transesophageal Echocardiography. Minimally Invasive Surgical Procedures.

  

   

   

  INTRODUCTION

  Congenital heart disease (CHD) is the most common congenital malformation with the incidence rate of about 0.6% to 1% of all new births[1,2]. Ventricular septal defect (VSD) and atrial septal defect (ASD) are two kinds of CHD with about 30% of the total number of CHD in China[3]. Currently, the main treatment methods for CHD include cardiopulmonary bypass (CPB) surgery, percutaneous catheter interventional occlusion and recently developed transesophageal echocardiography (TEE) guided percutaneously with minimally invasive incision closure. Although surgical repair has been proven to be safe and effective in conventional CPB, there are some complications related to surgery or CPB[4]. In recent years, the method of transcatheter occlusion has achieved good curative effect, but it is limited by the age and weight of the patient, and will cause a certain degree of radiation injury. Therefore, the small incision closure with TEE guided with minimally invasive technique has attracted the attention of many surgeons[5,6]. In the present study, we compared the clinical outcomes of routine surgical procedures in the treatment of CHD with the closure of ASD under the guidance of TEE.

   

  METHODS

  Patients

  From 2011 to 2014, 14 patients (3 males and 11 females) with ASD underwent minimally invasive transthoracic occlusion surgery under guidance of TEE (TEE group). Median age was 16 years (range, 2 to 46 years). Body mass ranged from 11.5 to 72 kg (Table 1). Mild, moderate and severe pulmonary hypertension were presented for 5, 2 and none patients, respectively. Fourteen cases (6 males and 8 females) with ASD undergoing CPB) surgery at the same period were used as control (CPB group). Median age was 21 years (range, 3 to 55 years). Body mass ranged from 12 to 76 kg. Mild, moderate and severe pulmonary hypertension were presented for 5, 2 and 1 patients, respectively. The maximum and minimum diameters for ASD were 25 mm and 5 mm, respectively. Based on the World Health Organization definition, mild, moderate and severe pulmonary hypertension refer to the pulmonary artery systolic pressure of 30~40 mmHg, 40~70 mmHg and >70 mmHg, respectively.
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  This study was a prospective and non-randomized study and it was approved by the hospital medical ethics committee. All patients were informed about the procedures and complications, and voluntarily signed the consent form.

  The Inclusion Criteria for ASD

  The inclusion criteria for ASD patients in both groups are: (1) age >1-year-old and weight > 8 kg; (2) ASD diameter form 5 mm to 34 mm; (3) the distances from edge of the defect to the coronary sinus, the superior and inferior vena cava and the pulmonary vein opening > 5 mm respectively, to the atrioventricular valve > 7 mm; (4) the diameter of atrial septum > diameter of left atrial side plate of the occluder; (5) no other cardiac malformations required surgery.

  Materials and Procedures

  ASD occluders were provided by Lifetech Scientific (Shenzhen Co., China) (Figure 1). The ASD occluder is covered by a polyethylene terephthalate (PET) membrane that minimizes the chance of clot formation and has a small volume to get into lower profile sheath. ASD occluders have safe long-term biocompatibility and promote the growth of endothelial tissue, lessen thrombus complication and effectively reduce atrioventricular block occurrence.
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  The patients were placed in the supine position followed by inhaled general anesthesia. The TEE checks were used to verify the defect malformations. The surgical procedures were described previously[7]. Briefly, patients were placed on the operation-table at prone position. The incisions on the chest wall at the fourth intercostal space right lateral sternal for ASD were 2.0 ~ 3.0 cm in length (Figure 2). Heparin with dose of 200 U/kg was intravenously injected after pericardium incision. At the site of the selected cardiac wall, double U-shape suture were sewed followed by placing the outer self-made delivery sheath and guide probe into the cardiac chamber or main pulmonaryartery. The delivery rod was pushed into the corresponding chamber of the heart along the guide wire through the defects under TEE surveillance. The guide wire was pulled out while the occluder was placed into the inner delivery sheath. The "push-pull" test was done to adjust the position of the occluder release. The delivery sheath and the safe wire were cut off and pulled out of the heart, then the double U-shape suture were ligated strictly after lungs inflation. The thoracic incisions were closed layer by layer.
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  Patients in CPB group underwent conventional open surgery. Briefly, the incision was performed on median chest and conventional extracorporeal circulation was established. Under 28-32ºC of hypothermia, the ascending aorta was blocked. Atrial septal defect repair surgery was done within 20-55 minutes during the cardiac arrest.

  Statistical Methods

  R 3.1.2 software was used to analyze the data showing by mean ± standard deviation. Two groups were compared using independent samples t test, P<0.05 for statistical differences.

   

  RESULTS

  The defect closure or repair in both groups was successfully completed, and all patients recovered after operation without severe complications. Compared with CPB group, TEE group showed significant decreases in time for chest opening (Figure 3A), chest closing (Figure 3B), time for operation (Figure 3C), intensive care unit (ICU) stay (Figure 3D), length of stay (Figure 3E), volume of drainage (Figure 4A), length of incision (Figure 4B), cost of blood infusion (Figure 4C) and full cost (Figure 2D). Six point sixty seven percent of patients in TEE group and 53.33% in CPB group had a small amount of pleural effusion after surgery. Six point sixty seven percent of patients in TEE group and 86.67% in CPB group got perioperative infusion of blood products. There were no serious complications, no second chest opening to stop bleeding and no pericardial effusion during the period of hospitalization in the two groups. During the 12 to 24 months of the routine follow-up, no death, no residual shunt and no serious arrhythmia were found.
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  DISCUSSION

  CPB routine surgery is the main approach for the treatment of CHD[1,8]. However, CPB had disadvantages such as damage of the sternum structure and surrounding tissue caused by sternotomy and retractor exposure of unsuccessful surgical incision and slow recovery of postoperative period and prolonged hospitalization. In this regard, the cardiovascular surgeon has been exploring a less invasive surgical approach, including transcatheter closure technique or heart defect repair with video assisted thoracoscopic surgery[9].

  Since King et al.[10] reported the first case of the catheter based closure of VSD in 1976, transcatheter closure techniques have been rapidly developed with the successful development of the Amplatzer occluder and other new equipment. Among them, percutaneous transcatheter closure is the most popular one, but it has some disadvantages: 1) the requirement of the use of contrast agents which causes the radiation exposure to both doctors and patients; 2) non continuously real-time monitoring; 3) unclear imaging of heart structure; and 4) the dependence of patients’ age and weight as well as the size of the occluder and the methods of operation. Therefore, the application of the TEE reaches a new stage of the development of transcatheter closure technique.

  TEE is developed on the basis of conventional echocardiography[3,6]. The probe is placed in the esophagus, which is close to the posterior wall of the left atrium without interference of the chest wall and lung gas. The advantages of TEE are: 1) clear imaging of heart structure and peripheral vessel; 2) real-time observation of the position of guiding steel wire, sheath and occluder in the heart and blood vessel; 3) clear demonstration of the position between the occluder and defect; 4) immediate observation of the effect of the occluder in case the timely adjustment is required; 5) clear display of closure of atrial or ventricular shunt and complications after closure with color Doppler ultrasound.

  This study showed the decreases in the operation time, postoperative ICU stay, postoperative hospital stay, use of blood products, hospital costs and the length of incision in the TEE group compared to CPB group. In the TEE group, 13 (92.86%) patients were transferred to the general ward after 24h and 13 (92.86%) were discharged within 7 days after operation. TEE guided with a minimally invasive transthoracic occlusion technique can reduce the surgical trauma, affect less in breathing and cough, make the postoperative nursing care simple, reduce the volume of blood products transfusion. Patients in the TEE group can be transferred to ordinary ward after a short period of time of operation within, therefore reducing the total hospitalization expenses and improving the patients’ satisfaction degree on the incision. Also, the method used in pediatric patients can not be restricted by the age and weight. Another advantage for the use of TEE is that patients can be readily changed the traditional surgery once defect is not suitable for closure by using TEE or plugging failure occurs, therefore avoiding the risk and ensuring the safety.

  In the present study, the success rate of occlusion in the TEE group was 100%. In our single center, the success rate of percutaneous closure of ASD surgery was about 98%. The reasons for the failure are that the defect is too large and close to the valve, causing the abnormal valve opening and closing by the occluder or that the ASD edge is too thin, impairing the occluder. However, there have been some reports showing that success rate for TEE guided ASD occlusion was 96%[8]. The causes of failure in ASD occlusion were relatively large defect, short residual edge or porous defects.

  The limitations of this study were: 1) No control of conventional percutaneous transcatheter closure was included; 2) The comparison with CPB is not a randomized controlled study; 3) It theoretically described the advantages of simple TEE guided transthoracic minimally invasive transcatheter closure of CHD; and 4) Postoperative follow-up time is short and long-term effect needs to be have a multicenter investigation with large sample researches.

   

  CONCLUSION

  In summary, esophageal ultrasound guided with minimally invasive transthoracic transcatheter closure for CHD is safe and feasible. It can reduce the trauma happened in the conventional open surgery. It has small incision and avoids the multiple organ injury caused by CPB, which is beneficial for the early rehabilitation of patients. In addition, it also has advantages of less drainage quantity, less blood transfusion, less postoperative complications, short hospital stay, relatively low cost in hospitalization and good social and economic benefits. However, not all ASD patients are suitable for TEE technique and it is necessary to strictly control the indications. The operation specification of TEE technique needs to have a multicenter investigation with large sample researches.
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    Abstract

    OBJECTIVE: To evaluate our experience following the introduction of a percutaneous program for endovascular treatment of aortic diseases using Perclose Proglide® assessing efficacy, complications and identification of potential risk factors that could predict failure or major access site complications.

      METHODS: A retrospective cohort study during a two-year period was performed. All the patients submitted to totally percutaneous endovascular repair (PEVAR) of aortic diseases and transcatheter aortic valve implantation since we started the total percutaneous approach with the preclosure technique from November 2013 to December 2015 were included in the study. The primary endpoint was major ipsilateral access complication, defined according to PEVAR trial.

      RESULTS: In a cohort of 123 patients, immediate technical success was obtained in 121 (98.37%) patients, with only two (0.82%) cases in 242 vascular access sites that required intervention immediately after the procedure. Pairwise comparisons revealed increased major access complication among patients with >50% common femoral artery (CFA) calcification vs. none (P=0.004) and > 50% CFA calcification vs. < 50% CFA calcification (P=0.002). Small artery diameter (<6.5 mm) also increased major access complication compared to bigger diameters (>6.5 mm) (P=0.027).

      CONCLUSION: The preclosure technique with two Perclose Proglide® for PEVAR is safe and effective. Complications occur more often in patients with unfavorable access site anatomy and the success rate can be improved with proper patient selection.

    Keywords: Aortic Diseases. Aortic Aneurysm. Endovascular Procedures. Femoral Artery. Suture Techniques/Instrumentation.

  

   

   

  INTRODUCTION

  Endovascular treatment has been the first option of many thoracic and abdominal aortic diseases, as well as transcatheter aortic valve implantation (TAVI) in the last years. The access is usually the surgical exposure of the common femoral arteries (CFA) to introduce the delivery system.

  Arteriotomy closure devices were introduced in 1995 to decrease vascular complications and reduce the time to hemostasis and ambulation. Subsequently, several generations of passive and active arteriotomy closure devices have been introduced that incorporate suture, collagen plug, nitinol clip and other mechanisms to achieve hemostasis[1]. In 1999 there was the advent of preclosure technique advocated by Haas et al.[2].

  Subsequently, the preclosure technique was proven to be safe for bigger sheaths and then, the totally percutaneous endovascular repair (PEVAR) approach from the femoral arteries has been applied as an alternative to surgical cutdown[3]. Even being less invasive than surgical cutdown at the vascular access, the use of total percutaneous approach has not gained broad acceptance.

  Few studies have reported the results and our aim is to verify the safety and efficacy of this technique in a clinical series.

   

  METHODS

  Registry of consecutive patients submitted to percutaneous endovascular procedures to treat aortic diseases identified from our prospectively maintained database. This clinical observational study was approved by the research and ethics committee of our institution, under the number 16-0124.

  All the patients submitted to complete percutaneous treatment for aortic diseases and TAVI since we started the total percutaneous approach with the preclosure technique from November 2013 to December 2015 were included in the study that analyzed major and minor access site complications and correlate with some potential risk factors.

  A major ipsilateral access complication was defined according to PEVAR trial: 1) an access site vascular injury requiring repair, 2) new onset of lower-extremity ischemia necessitating surgical or percutaneous intervention, 3) access site-related bleeding necessitating transfusion, 4) access site-related infection necessitating antibiotics, drainage or prolonged hospitalization and 5) acute pseudoaneurysm.

  A secondary endpoint of minor ipsilateral access site vascular sequelae was also evaluated. Minor sequelae included 1) pseudoaneurysm/arteriovenous fistula, 2) hematomas > 6 cm, 3) post-discharge bleeding necessitating > 30 minutes to reach hemostasis, and 4) deep venous thrombosis. Another secondary endpoint evaluated was late follow-up by angiotomography in the 3rd month and then yearly as arterial thrombosis, arterial dissection, pseudoaneurysm, stenosis > 30%, arteriovenous fistula and hematoma. Any percutaneous accesses with introducer > 12 F were analyzed independently as access site.

  The exclusion criteria for the study was incomplete data collection or lost follow-up. There was just one patient excluded from the study that died after TAVI due to acute coronary occlusion and all other consecutive patients in that period were included.

  Technique for Vascular Closure Device Implantation

  All the procedures were performed by the same operator with the use of the Perclose Proglide® (Abbott Vascular, CA, USA) device. Previous training in a simulator and 50 procedures were performed delivering a single perclose in sheaths less than 9 F. Only then, the use of the preclose technique was started for bigger introducer systems.

  The procedures were performed under general, regional or local anesthesia, depending on the patient evaluation by the surgeon and anesthetist. The puncture site was evaluated by preoperative angiotomography, in order to identify the bifurcation level, the size, tortuosity and the grade of calcification of the CFA and external iliac arteries. After a small incision in the skin (2 mm) with an 11 blade, the CFA was punctioned with an 18 needle using the Seldinger technique, avoiding the posterior wall. No ultrasound was used to guide the puncture. A short 6 F introducer was inserted first in the right CFA. A sharp dilatation around the sheath with the dilator inside was performed with a Kelly in the subcutaneous tissue, in order to facilitate the knots tying at the end of the procedure. Two Percloses Proglide® were then inserted through a short 0.035 wire, starting from the surgeon’s side (right) to the left of the patient. The first Perclose Proglide® was positioned at 11 o’clock and the second one at 1 o’clock. The 3-0 prolene of the device was gently repaired in moist gauze without tension. After the insertion of the second vascular closure device, a 7 F short sheath was inserted to avoid bleeding. The same step was done in the left femoral artery. At this time, heparin was given at 1 mg/kg to keep the activated clotting time (ACT) around 250 seconds.

  The endovascular procedure was carried out as usual with the bigger sheaths insertion and endoprosthesis implantation. At the end of the procedure, the assistant compressed manually the puncture site as the surgeon removed the introducer, leaving a hydrophilic wire in place, while the knots were tied, starting from the right towards the left. The first knot (right) approximates the artery pulling the blue suture thread. If there was no pulsatile bleeding, the wire was removed and the knot pushed to the artery with the trimmer, tied with the white thread and cut. The second knot (left) was then tied. The same step was done in the left femoral artery, starting from the right side of the patient. Heparin was reversed half dose and manual compression was maintained for at least 5 minutes. If any bleeding was noted, further compression was applied.

  Success Definition and Follow-Up by Angiotomography

  Immediate success was defined as good vascular closure device (Perclose Proglide®) delivery with adequate knot tightening and closure of the CFA without any bleeding, vascular occlusion, open conversion or further endovascular intervention for artery repair in the first 30 days after the procedure. Blood transfusion, groin hematoma or lymphocele were also evaluated.

  All the patients were followed up clinically and with an angiotomography of the aortic correction and the vascular access site during three months and then, yearly to evaluate late accessrelated complications. The images were analyzed independently and separately by a radiologist and a surgeon. Complications considered at the access site by angiotomography were: arterial thrombosis, dissection, pseudoaneurysm, stenosis > 30% and arteriovenous fistula. The absence of any of these complications was considered late success.

  Statistical Analysis

  The software Statistical Package for Social Sciences (SPSS) 18.0 was used for data processing and statistical analysis.

  Continuous data were presented as mean ± standard deviation (SD). Categorical data were described as number and percentages. Student’s t-test was used to compare continuous data and Chi-square test to compare categorical data in order to evaluate success and complications. Binary logistic regression and one-way ANOVA analysis were used to detect outcome predictors. A P value <0.05 was considered statistically significant.

   

  RESULTS

  Demographic and procedure characteristics are presented in Tables 1 to 3, respectively. Immediate technical success was obtained in 121 (98.37%) patients, with only 2 (0.82%) cases in 242 vascular access sites that required intervention immediately after the procedure (Table 4). In both patients, severe ischemia was detected by physical examination in the hybrid room and prompt surgical approach of the femoral arteries. One patient had thoracic endovascular aortic repair (TEVAR) with a 20 F sheath and the other an endovascular aneurysm repair (EVAR) with an 18 F introducer. They were female, with small (< 6.5 mm) and calcified (> 50%) access vessels. During the surgical exposure, a plaque obstruction was observed. In one case, a resection with a direct end-to-end anastomosis was done in the CFA and, in the other patient, a 7 mm polytetrafluoroethylene graft was interposed between external iliac and CFA. Both patients had a good and uneventful postoperative course.
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  There were no cases of vessel puncture site hematoma and only one patient required a perioperative blood transfusion, which was unrelated to the access site (Table 4).

  One patient presented a minor late complication (Table 5) detected on a routine angiotomography in the postoperative period (three months after the procedure). It was a small (0.4 cm) asymptomatic pseudoaneurysm at the puncture site in the right CFA. The patient is being followed with Doppler ultrasound and angiotomography, with no symptoms or increase in size up to a 18-month follow-up period. This was a TEVAR with a 20 F sheath in a 72 year old woman with good sizes (7.5 mm) and not very calcified (< 50%) access vessels.
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  In three patients the Perclose Proglide® could not be delivered at the first attempt, since it did not crossed the anterior wall. In these situations, we simply removed the device and inserted another one over the short wire, with success at the second attempt in all cases.

  Pairwise comparisons revealed increased major access complication among patients with >50% CFA calcification vs. none (P=0.004) and > 50% CFA calcification vs. < 50% CFA calcification (P=0.002). Small artery diameter (<6.5 mm) also increased major access complication compared to bigger diameters (>6.5 mm) (P=0.027). Other possible predictors of major access complications were analyzed and can be seen in Table 6.
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  DISCUSSION

  The first multicenter randomized controlled trial published by Nelson et al.[3] included 151 patients undergoing EVAR using either the Prostar XL or Perclose Proglide® (PEVAR) versus standard cutdown of the CFA endovascular repair (CEVAR). Their study demonstrated a technical success rate of 96% with the use of Perclose Proglide®, which was similar to our findings.

  With a trend towards less invasive approach, a recent study comparing EVAR with PEVAR showed a technical success rate of 96% in PEVAR patients, a significantly shorter total operation time, a shorter length of hospital stay, and fewer wound complications in patients who were treated with PEVAR[4].

  In our study we used the same definition of access-related complications as used in the PEVAR trial. As our main goal was to evaluate the results of vascular closure device and complications with large sheaths, several aortic pathologies such as aneurysms and transcatheter aortic valve implantation were included.

  A high rate of success in device deployment (98.37%) was found, as well as a small number of complications. Furthermore, these complications were more restricted to our initial learning curve (cases number 7, 11 and 35). In our series, there were two (1.61%) major vascular complications, both were acute vascular occlusion, which were successfully treated with immediate open repair (cases number 11 and 35). There was only one (0.81%) minor late complication (a small 0.4 cm asymptomatic pseudoaneurysm which has been followed for 18 months - case number 11). This corresponds to 0.82% of vascular accesses in our series with Perclose®.

  Even though our objective wasn’t to compare PEVAR with Surgical Endovascular Repair (SEVAR), is worth to remember that the PEVAR trial demonstrated a significant advantage over the PEVAR treatment regarding major ipsilateral access site vascular sequelae in 30 days (6% vs. 10%; P=0.0048). However, for minor ipsilateral access site vascular sequelae, the authors found similarity between the groups (4% vs. 8%; P=0.6777).

  Three (2.43%) patients could not use the device at the first attempt. The needles didn’t cross the arterial wall and when we pull to cut the first thread. We simply removed the entire device and inserted another one, with success in all three cases. This could be due to some device defect; or, more probably, to CFA calcification - wall stiffness impeding the needle to cross the arterial wall; or to fibrosis around the artery. It did not compromise percutaneous closure success. This, per se, was not considered a failure because another device was introduced and adequate hemostasis was obtained in all patients.

  We also demonstrate that the percutaneous closure is safe and effective in a clinical series with a short operative time and no wound complications in PEVAR patients. Our average length of unit intensive care (ICU) stay was 24±14.25 hours and our average length of hospital stay was 3±3.1 days.

  Prior published reports success rates for PEVAR varying from 71% to 100%[4-8]. In addition to access vessel diameter and type of closures device, femoral artery calcification, access vessel tortuosity and depth of CFA and groin scars have all been associated with PEVAR failure[9-11].

  Some previous studies have shown that the success rate is significantly related to the caliber of the sheath[12-15]. Lee et al.[16] demonstrated that large sheaths had low technical success rates among the subset of sheath sizes. Kim et al.[17] also found seven of eight closure procedure failures in cases involving sheaths over 18 F and believed that procedural failure might be related to large sheath sizes. Sheath size > 18 F is considered as a possible predictor of percutaneous vascular complications in PEVAR, and this is why these complications occur more often in thoracic stent grafts, which usually use delivery sheaths larger than 18 F. In other review articles[9,14] the CFA diameter was considered another predictor of vascular failure. Similarly to these studies, we also demonstrated that > 50% CFA calcification and < 6.5 mm CFA diameter were predictive of major complications. In our study, both patients that had acute vascular complications were female, had 18 F or bigger sheath and small (6.5 mm) and calcified (>50%) access vessels. The association of big sheath (>18 F) and small vessels with calcification is believed to be a bad combination for percutaneous approach.

  In one meta-analysis, the quality of the artery was found to be a greater predictor of failure than the sheath size itself[12]. The use of the Perclose Proglide® device is not considered when the CFA has a large plaque (> 50% circumference) or ring-shape calcification. Patients with > 50% anterior wall calcification had a higher failure rate than patients without calcification[18].

  All of our patients that had acute vascular complications (2 – 1.62%) had more than 2/3 CFA calcifications. Based on this experience, in the case of severe calcification (> than 2/3 and anterior plaque), we would prefer a CFA cutdown or an alternative access instead. It was made clear that the association of small femoral or iliac arteries (<6.5 mm), severe calcification (> than 2/3 particularly in the anterior wall) and tortuosity is bad for any femoral access, especially for PEVAR.

  During midterm follow-up vascular complications such as infection, thrombosis, stenosis, occlusion or pseudoaneurysm are rare[18]. All of our patients were followed clinically and with an angiotomography for vascular access evaluation analyzed independently by a radiologist and a surgeon, with just one (0.81%) patient presenting with a small (4 mm) asymptomatic pseudoaneurysm that is being followed every 6 months with imaging.

  The American Heart Association currently recommends the use of femoral artery closure devices to achieve faster hemostasis, shorter duration of bed rest, and possibly improved patient comfort[1].

  The preclosure technique is now widely used and started with a 10 F ProStar® XL (Abbott Laboratories, Abbott Park, Il, USA). More recently the use of multiple 6 F Perclose Proglide® devices has been recommended for bigger sheaths. The ProStar® XL, which was the first reported closure device for PEVAR[2], has several disadvantages compared with multiple Perclose Proglide®. First, the ProStar® XL requires more extensive subcutaneous dissection to insert. Second, the mechanism of deployment is complicated, and failure of hemostasis could occur early in the experience (learning curve). Third, a braided suture may have increased the potential for infections. The Perclose Proglide® has a small profile (6 F) and a simple deployment mechanism with a monofilament (prolene 3-0) suture very similar to surgical arterial suture. We started using the Perclose Proglide® and we have no experience with the ProStar® XL.

  Total percutaneous access with the use of Perclose Proglide® in our experience showed to be effective, with a very few complications in the setting of PEVAR for the treatment of several aortic and aortic valve pathologies. Recently, the use of just one Perclose Proglide®, in order to reduce costs, has been reported with very good results[19].

  Limitations

  This study has some limitations. It was a retrospective, nonrandomized and observational study with a relatively small number of patients at a single center. Our findings should be prospectively confirmed with a larger population.

   

  CONCLUSION

  The preclosure technique with two Perclose Proglide® for PEVAR proved to be safe and effective. There was no mortality related to the technique in our series and two acute femoral artery complications that were more restricted to our initial learning curve and required prompt vascular intervention. Both patients were female, had small (6.5 mm) and more than 50% CFA calcification and these three situations predicted vascular access complications.

  With a very meticulous technique, well-trained surgeon and careful patient selection, total percutaneous approach to endovascular treatment for several aortic diseases is safe and less invasive than CFA cutdown. The mortality and morbidity of PEVAR were low, but longer follow-up is necessary.
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    Abstract

    Scientific progress shall ultimately boost the current acceptance level for conservative aortic valve surgery. The present text aimed to report the 23-year long-term follow-up of one patient operated with bovine pericardium cusp extension. Growing confidence in the efficacy of the operation will allow a more expeditious indication for surgical treatment, as is already the case in mitral valve repair. This change of attitude will certainly make it possible for patients to be sent for operation in mild aortic valve regurgitation. The present report reinforces the concept and highlights the impression that the aortic valvoplasty, independent of the progressive bovine pericardium degeneration, may positively change the natural history of the aortic valve insufficiency.

    Keywords: Aortic valve/surgery. Aortic valve insufficiency. Heart valve diseases. Cardiovascular surgical procedures. Pericardium.

  

   

   

  INTRODUCTION

  Aortic valve repair, one of the first procedures performed in the history of heart surgery, was somewhat ignored compared to valve replacement by artificial prosthesis, which became very popular in the sixties. Difficulties related to myocardial protection in association with the relative paucity of intraoperative and postoperative technical resources available, as well as the apparent simplicity of valve replacement procedures, were responsible for this initial indifference towards aortic valve reconstructive surgery.

  From August 1988 to June 1990, six patients were operated on by bovine pericardium cusp augmentation[1,2]. Mild aortic valve regurgitation was a universal finding in early postoperative period, which gradually worsened over the first years. The present article aimed to report the anecdotal 23-year long-term followup of one case, among the cohort group, suggesting a positively natural history of aortic valve insufficiency independent of the progressive patch degeneration.

   

  CASE PRESENTATION

  This case report refers to a 57-year-old female patient, with rheumatic antecedent related in May 1994, presenting progressive dyspnea, decubitus dyspnea and paroxysmal nocturnal dyspnea and New York Heart Association (NYHA) functional class IV. Pulmonary auscultation was normal; blood pressure was 120/40 mmHg and heart rate was 72 bpm. The cardiac auscultation revealed intense diastolic murmur in the aortic focus.

  Pressures (mmHg) measured by cardiac catheterization in April 1992 were: aorta (155/85 average 110); pulmonary artery (27/12 average 18); pulmonary capillary wedge pressure (15/8 average 12); left ventricular (135/0 average 12); right atrium (mean 5) and right ventricle (25/3 average 8).

  The preoperative Doppler echocardiography showed a normal left ventricular function, hypertrophy, moderate stenosis, severe aortic valve regurgitation and a discrete mitral valve insufficiency. The aortic valve presented three thickened leaflets with opening and reduced mobility (gradient: 63 mmHg/33 mmHg, estimated area 1.3 cm²). Also, chest aorta holodiastolic reflux was observed, with “slope” of 412 cm/s² associated with downward abdominal aorta protodiastolic reflux.

  Surgical Technique

  After cardioplegia administration directly into the coronary ostium, a temporary fine suture was then applied to temporarily bring together the nodule of Arantius. A partial detachment of the retracted cusp was carried out, the bovine pericardium patch was sutured at the commissural level, followed by the commissures resuspension. The bovine pericardium patch must be tailored to an oval shape with its major axis equal to the cusp base (Figure 1).
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  After surgery, the patient remained asymptomatic for about six months, only with the use of hydrochlorothiazide. After this period, she started to show symptoms on effort (NYHA class II). Echocardiographic monitoring showed progressive degeneration of valvuloplasty. In 1998, in the use of digoxin and captopril, an exercise stress test revealed normal physical fitness. In 2001, reoperation was proposed and was refused. The situation remained unchanged until 2016 when the patient was reoperated for implantation of a biological valve prosthesis.

  The case report is illustrated by electrocardiogram and chest X-ray (Figure 2), echocardiogram data (Table 1), and histology of the excised valve (Figure 3).
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  DISCUSSION

  Until 1988, a literature review, so widely as possible, did not reveal any similar description to the proposed aortic valve reconstruction technique with bovine pericardium, thus this operation should surgically be an original contribution. The surgery was an adaptation of the Sauvage & Wood[3] proposed for treating the mitral insufficiency by advancing the posterior leaflet with a semilunar autologous pericardium patch[3]. The main difference of this reconstructive technique, particularly with the technique used by al Fagih et al.[4], lies in the fact that it is carried out from their annular detachment and not from its free edge. This fact may decrease the mechanical fatigue of bovine pericardium and be associated with lower valvular dysfunction incidence in the postoperative period.

  Some considerations on the acquired experience with this technique can be summarized, so far: 1) the technique is reproducible with good immediate results; 2) one or more cusps can be enlarged, and one should select the most damaged one(s); 3) by adding other reconstructive procedures in association to this technique, the results should improve; 4) the long-term behavior of the native cusp tissue regarding its further fibrotic degeneration is also worrisome; 5) as is the case for the mitral valve, it seems that the bovine pericardium patch outlives the native cusp, and; 7) long-term clinical evolution must be awaited for a more definitive appreciation of the results, although, so far, clinical results seem similar to the ones afforded by aortic valve bioprosthetic replacements[2].

  Preoperative and intraoperative evaluations are essential for proper selection of the techniques to be applied in each particular case. The surgeon should aim at readjusting the positioning and shape of the cusps so that a perfect valvular coaptation is regained during ventricular diastole, thus correcting the regurgitant lesion. After completing surgical correction, transesophageal echocardiography is of utmost importance in evaluating the immediate functional result at the end of cardiopulmonary bypass and after the normal heart function is re-established.

   

  CONCLUSION

  In conclusion, scientific progress shall ultimately boost the current acceptance level for conservative aortic valve surgery. Growing confidence in the efficacy of the operation will allow a more expeditious indication for surgical treatment, as is already now the case in mitral valve repair. This change of attitude will certainly make it possible for patients to be sent for operation in mild aortic valve regurgitation which, our experience shows, gradually worsens over the first years. Otherwise, based on our previous experience, the patients continue clinically well, with better ventricular function and lesser degrees of structural valvar degeneration. The present report reinforces this concept and highlights the impression that the aortic valvoplasty, independent of the progressive bovine pericardium degeneration, changed positively the natural history of the aortic valve insufficiency.
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    Abstract

    Advent of antiretroviral therapy has increased survival of patients with human immunodeficiency virus (HIV) infections, with the result that some of these patients now develop degenerative diseases, such as atherosclerotic aneurysms. Degenerative thoracoabdominal aortic aneurysm is rare in HIV patients. In this report, a 63-year-old male patient with HIV submitted to open repair of thoracoabdominal aortic aneurysm. The patient did not suffer any type of complication in the perioperative period and remained well in a 28-month follow-up period. In summary, open repair still remains a good alternative for aortic complex aneurysms even in HIV patients.

    Keywords: Aortic Aneurysm/Surgery. HIV Infections. Aortic Diseases/Surgery. Cardiac Surgical Procedures.

  

   

   

  INTRODUCTION

  Over recent decades, the advent of antiretroviral therapy has increased survival of patients with human immunodeficiency virus (HIV) infections, with the result that some of these patients now develop degenerative diseases, such as atherosclerotic aneurysms[1]. The technical advances achieved over recent decades have significantly improved the results of surgical treatment for thoracoabdominal aortic aneurysms (TAAA), which now achieves acceptable morbidity and mortality rates[2,3]. As a less invasive method, endovascular treatment has shown promising results for treatment for these complex aneurysms, although the long-term results are not yet well known and the reintervention rate is considerable[4]. Atherosclerotic TAAA in HIV-positive patients is rare and, for this reason, this article will describe the case of a patient with HIV infection and a symptomatic TAAA treated surgically.

   

  CASE REPORT

  A male, 63-year-old patient was brought to the emergency service complaining of intense pain in the dorsal lumbar region, with onset approximately 12 hours previously and accompanied by nausea and vomiting. He was an HIV virus carrier and had been on treatment for 20 years, and was taking tenofovir, lamivudine and efavirenz at the time of presentation. He had a history of hypertension, under control, and had been a smoker since 13 years of age (40 cigarettes/day). He was an ex-user of illicit drugs (cocaine, marijuana and injectable drugs) and was hepatitis B and C positive. He was in good general health, free from fever, hemodynamically stable, and cardiac and pulmonary auscultation were normal. His abdomen was depressible and flaccid and he reported tenderness in response to deep palpation in the upper left quadrant and an expansive, pulsating mass was evident in the epigastrium, however, there were no signs of peritoneal irritation. Extremities were warm and perfused and all peripheral pulses were symmetrical and normal.

  Laboratory test results were as follows: hemoglobin, 15.2g/ dL; white blood cell count, 8950/mm3 (without left shift), erythrocyte sedimentation rate, 7 mm; creatinine, 0.9 mg/dL; CD4 T lymphocytes, 760 cells/mm3; and HIV viral load undetectable by polymerase chain reaction. Blood cultures were performed (3 samples) and later returned negative. Full abdominal echography showed an abdominal aortic aneurysm involving the renal arteries with a maximum diameter of approximately 5 cm. Thoracoabdominal angiotomography showed an aneurysmal dilatation of the distal thoracic aorta extending to the infrarenal abdominal aorta with maximum thoracic diameter of 6.2 cm and maximum abdominal diameter of 5.6 cm - type V TAAA according to the Crawford-Safi classification[5] (Figure 1). Since symptoms were persistent, a preoperative clinical assessment was conducted and surgical treatment was prescribed. Access was achieved via thoraco-phreno-laparotomy, with full exposure of the aorta from the 6th intercostal space to the aortoiliac bifurcation. An atherosclerotic aneurysm was identified, with atheromatous plaques, but free from any sign of inflammation or localized purulent secretion. The repair was accomplished by endoaneurysmorrhaphy with interposition of a 20 mm straight Dacron graft, using the clamp and go technique, with no bypasses or shunts. All visceral branches, including the left renal artery, were encompassed with a single suture line (Figure 2). The clamping time for proximal anastomosis was 9 minutes, mesenteric and renal ischemia duration was 20 minutes (island anastomosis of the graft at the orifices of the visceral vessels), and the time taken for distal anastomosis at the aortoiliac bifurcation was 11 minutes. Cell salvage was used to replace 500 mL of blood, from total bleeding of 800 mL, and blood transfusion was not needed.
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  The patient responded extremely well during the postoperative period, achieving hemodynamic stability without vasoactive drugs, was extubated approximately 6 hours after the end of surgery, had good diuresis (600 mL/12 hours), and was discharged from the intensive care unit within 36 hours. The patient did not suffer any type of complication in the ward and exhibited good conditions for hospital discharge on the 8th postoperative day.

  Around 30 days after surgery, a control angiotomography showed patent visceral vessels and other features of the reconstruction were free from problems (Figure 3). The patient remained well during the 28-month follow-up period.
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  DISCUSSION

  Surgical treatment of TAAA is still a therapeutic challenge, although at some centers of excellence mortality rates are now acceptable, approaching 5%[2]. The risks involved in the procedure are greater in urgent situations, such as with symptomatic patients, and mortality rates can approach 35%[6]. Currently, branched/fenestrated endoprostheses appear promising for treatment of TAAA, although the long-term complications and mortality rates are not yet negligible[4]. Another treatment option is hybrid intervention, combining endovascular and open approaches to treat these aneurysms, however, the risk of perioperative death can also be high[7].

  The immunological status of patients infected with HIV has an influence on decision making. Therefore, in patients who have advanced HIV disease (e.g., Acquired Immunodeficiency Syndrome), malnutrition and CD4 count below 200 cells/mm3, conservative treatment should be considered. In patients with CD4 levels higher than 500 cells/mm3, management should be equivalent to that for the population in general. For patients with intermediate CD4 values (from 200 to 500 cells/mm3), lessinvasive treatment should be considered (e .g., endovascular or extra-anatomic bypass)[8]. Our patient had an undetectable viral load and good immunological status, with a CD4 level of 760 cells/mm3, which is why we decided to offer open surgical treatment.

  Development of aneurysms in HIV-positive patients may occur in a variety of different manners: as a result of direct action of the virus on the aorta wall, triggering an inflammatory process; bacterial infections of aorta with prior degeneration, characterizing a mycotic aneurysm; or degeneration of the aorta wall, resulting in atherosclerotic aneurysms, the appearance of which may be anticipated by changes to lipid metabolism caused by antiretroviral therapy[9,10]. Aneurysmal disease provoked by HIV is a distinct clinical entity, with no well-defined etiology, and which generally affects younger patients without risk factors for atherosclerotic disease[9]. It is generally associated with a reduction in CD4 levels and it can lead to adventitial damage and injury to the vasa vasorum by HIV[9,10]. These aneurysms are saccular and are found in atypical sites, tending to be multiple, with carotid and femoral arteries the most frequently involved[8,10]. Surgical treatment of patients with aneurysmal disease related to HIV has achieved limited results. A study by Ronns & Paruk[11] described 226 HIV-positive patients with peripheral arterial disease and a mean age of 36 years, 111 treated for aneurysms and 115 for occlusive disease. The majority of these patients were treated with open surgery and the perioperative mortality rate was 9%[11]. In some cases, aneurysms may be associated with infectious processes, of which salmonella, tuberculosis and Haemophilus influenzae are the most frequent causes[9,10].

  However, HIV-positive patients may also have long survival and develop atherosclerotic aneurysms due to exposure to cardiovascular risk factors[1]. In the case described here, the history of smoking and hypertension, the patient’s age and his good immunological status led to designation of an atherosclerotic cause of the thoracoabdominal aneurysm. Mirza et al.[12] also described a patient carrying HIV who was treated for an atherosclerotic aneurysm of the ascending aorta.

  The duration of aortic clamping is linked with the risk of developing visceral complications, such as mesenteric ischemia and renal failure requiring hemodialysis, and also to increased mortality[2]. Visceral ischemia not exceeding 40 minutes can greatly reduce these risks. In our case, proximal, visceral and distal anastomoses were performed in 9, 11 and 11 minutes, respectively. In this context, constant training and improvement of the entire team is important, because results are also dependent on the number of procedures conducted.

   

  CONCLUSION

  Antiretroviral therapy has significantly increased survival of HIV patients. As a result, cardiovascular diseases have become an important cause of later deaths among these patients. This is why knowledge of the evolution and results of treatment for different types of cardiovascular disease is essential when managing these patients. Certain ethical considerations are also involved in treatment of HIV-positive patients, and a judicious and considered decision should be made, reserving conservative treatment of patients with advanced HIV-related disease, while seropositive patients with favorable clinical conditions should be offered treatment similar to that offered to a seronegative patient.
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    Abstract

    The authors report the case of a suicide attempt. A 59-yearold man with self-inflicted penetrating chest trauma underwent emergency cardiothoracic surgery. Pre-operative computed tomography scan showed critical proximity between the blade and the right ventricle. Intraoperative findings showed a pericardial laceration and a huge diaphragmatic lesion with heart and abdominal organs integrity. The diaphragm muscle was repaired with a CorMatrix® patch, an acceptable alternative to the traditional synthetic mesh avoiding infection and repeated herniation.
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  INTRODUCTION

  Diaphragmatic injuries (DI) are a diagnostic and therapeutic challenge for the surgeon. It is a quite rare trauma, with only 4-5% of patients undergoing surgery for DI. The main cause of DI are blunt trauma of the chest and abdomen (75%), whereas, more rarely, DI are due by penetrating trauma (25%)[1]. Clinical presentations are different among patients: they can range from unstable hemodynamic condition linked to active bleeding from organs and diaphragm, to dyspnea and intestinal obstruction due to visceral herniation of abdominal organs in the thoracic cavity. In this case report, the diaphragmatic injury could not go unnoticed because the patient was admitted with a knife still in place, following a suicide attempt.

   

  CASE REPORT

  A 59-year-old man with self-inflicted penetrating chest trauma was admitted in our hospital. He tried before to commit suicide hanging himself with a rope, as the signs on his neck revealed. The patient arrived on mechanical ventilation. His blood pressure was 90/50 mmHg, the heartbeat was 92 bpm and haemoglobin was 10.8 mg/dl. On clinical examination, the patient had still the knife into his body (Figure 1-1) with whole blade inflicted just below the xiphoidal process, leaving outside only the knife handle. Pre-operative computed tomography (CT) scan showed critical proximity between the knife blade and the right ventricle (Figure 1-2) so suspecting a right ventricle injury arterial femoral cannulation for cardiopulmonary bypass was achieved. A median sternotomy was performed, the pericardium was longitudinally opened draining about of 500 ml of haematic fluid and the knife was safely removed (Figure 1-3). Intraoperative findings showed pericardial and diaphragmatic lesions with heart and abdominal organs integrity (Figure 1-4). The diaphragmatic lesion showed an active bleeding into the mediastinum. A direct suture of the diaphragm muscle was not possible because of the huge laceration and the friable edges so the diaphragm muscle was repaired with a CorMatrix® patch (Figure 1-5). Chest drain tubes were placed and the sternum was closed with interrupted steel wires. Despite the diaphragmatic surface has been increased in order to repair the muscle itself, patient’s gas exchanges were not affected. The patient, in fact, was extubated the day after surgery. The postoperative course was uneventful and the patient was discharged on the 5th postoperative day, after a psychiatric consulting.
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  DISCUSSION

  The diaphragm is the main respiratory muscle and it has the most significant function in respiratory excursion, carrying more than 70% of the work. Moreover, it has the ability to maintain the negative thoracic pressure necessary for respiratory mechanics and to promote the venous return to the heart. The diaphragm muscle separates the chest from the abdomen, two cavities with different pressure inside. Any lesion of this muscle causes a possible migration of the abdominal organs in the thorax. This phenomenon could lead to respiratory failure and cardiovascular collapse, due to alterations of the respiratory mechanics and the venous return. Although diaphragmatic perforation caused by stab wounds are rare, they could cause the herniation of the abdominal contents into the thoracic cavity leading to lifethreatening complications[2]. Its diagnosis is difficult despite the continuous development in radiological and echographic fields. Diaphragmatic injury may present acutely with haemodynamic and respiratory compromise and be associated with significant lesions to other organs or may not be diagnosed at the initial trauma at all and present later as a diaphragmatic hernia. In our case the diaphragmatic injury could not go unnoticed because the patient was admitted with a knife still in place, following a suicide attempt. In literature, the first report of diaphragmatic trauma dates back to 1853, when Bowditch[2] described a diaphragmatic injury, in a dead victim of a gunshot penetrating trauma, during the autopsy. The first repair with positive outcomes of a penetrating diaphragmatic injury was described by Riolfi, in 1886[3]. Preoperative diagnosis of diaphragmatic injury is still a diagnostic challenge. The high mortality is also caused by the difficulty of studying this anatomical site in emergency conditions. Historically, CT-scan showed poor visualization of the diaphragm due to motion of the muscle itself. However, the advent of multiphasic spiral CT has led to a sensitivity of 80% and a specificity of 90%. Diaphragmatic injuries include wounds and diaphragm ruptures, due to a thoraco-abdominal blunt or penetrating traumas. The surgical treatment is controversial, particularly for the surgical approach and techniques.

  The choice of surgical approach is debated. Laparoscopy and thoracoscopy are now the diagnostic and therapeutic choices. Laparoscopy allows assessment and repair of the diaphragm. The thoracoscopic approach is probably more useful in obvious thoracic injuries and in right-sided penetrating thoracoabdominal injuries. Surgical treatment consists of hernia reduction, pleural drainage and repair of diaphragmatic defect. Most diaphragmatic defects may be repaired primarily, especially in the acute setting due to the pliability of the diaphragm. However, for larger defects and patients with a delayed presentation, the diaphragmatic defect may be too large to repair primarily or the edges have become too thin and weak to hold suture. The stress of the continued use of the diaphragm during breathing, coughing, Valsalva, and even during cardiac motion are reasons enough for the use of a mesh repair for any large diaphragmatic defect or rupture. In cases of diaphragmatic disruption due to massive trauma, prosthetic non-absorbable mesh material is used to reconstruct the diaphragm. Synthetic mesh is a durable, cost-effective prosthesis that has been used for decades. However, an increasing amount of data is emerging regarding the complications of synthetic mesh repair, such as adhesion formation, erosion into surrounding structures, infections and need for subsequent explantation. This has led to an increase interest in the potential use of other patches for this purpose. Biological scaffold materials composed of extracellular matrix have already been shown to facilitate the constructive remodelling of many different tissues[4]. The extracellular matrix scaffold materials are derived from a variety of tissues, including heart valves, nerves, skeletal muscle and tendons. The mechanisms by which biological scaffold materials promote siteappropriate tissue reconstruction are not yet well understood. A number of different products available in the market are used in reconstructive surgery for various tissues and organs. In our case, we have used the CorMatrix® patch consisting of material made from small intestinal submucosa derived from pig jejunum and has been already used as an acellular biological scaffold in many different surgical applications[5]. In its natural form, the CorMatrix® patch consists primarily of several types of collagens, with smaller, but significant, amounts of glycosaminoglycans, glycoproteins and growth factors. CorMatrix® scaffold is composed also by proteoglycans and other non-fibrillar support structures (such as hyaluronic acid), which are very important for the healing processes. Hyaluronic acid is thought to help regulate the matrix density and inhibit scar formation during the healing process. Human endothelial and smooth muscle cells have been grown in vitro on hyaluronic acid biomaterial constructs with the objective to develop a new tissue-engineered vascular substitute[6]. It is more resistant to infection and may be placed in infected fields with minimal risk of infection compared to synthetic mesh. Trauma patients with blunt diaphragmatic rupture often have a concomitant bowel or lung injury with contamination. Then, CorMatrix® scaffold can be placed in these hostile environments with less risk of infection when compared to synthetic mesh. Using this type of material to reinforce a structure that continually moves like the diaphragm could be advantageous in that the diaphragm can repair itself via normal biologic pathways. Synthetic inert materials without the ability to catalyze regeneration and incorporation into dynamic native tissues may be subjected to fatigue stress of the material and suture due to the constant movement of the diaphragm.

   

  CONCLUSION

  In conclusion, this case could be considered as a very rare form of suicide attempt with double distinctive elements: “self-made hanging” and “self-inflicted penetrating chest trauma” by a large knife used for diving activities. In order to repair diaphragmatic lesion, the use of CorMatrix® patch may be considered as an acceptable alternative to the traditional synthetic mesh avoiding infection and repeated herniation.
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  Dear Editor,

  We have read with great interest the study by Khan et al.[1]: “Surgery for Tetralogy of Fallot in Adults: Early Outcomes”, published in the Brazilian Journal of Cardiovascular Surgery, volume 31, issue 4, pages 300-3.

  While the authors should be congratulated for their efforts to develop a pediatric cardiac surgery program in a difficult context, we have some comments, concerns, and questions around this article.

  According to the references of this article, there are a few publications reporting the primary surgical treatment of Tetralogy of Fallot (TOF) during adulthood. In fact, only two publications about TOF in adults are enumerated in the references and some important reports are missing, including one from Brazil[2].

  This manuscript describes a single center experience in primary repair of adults with TOF in Pakistan during a two-year time-frame. They reported an impressive number of patients, but surprisingly they included patients between 12 and 43 years in this study.

  The point at which a person progresses from childhood into adulthood may vary according to different cultures and the legal definition usually fluctuates between 16 and 21 years. Including younger patients increases the quantity, but using precise information is required in order to accurately evaluate surgical results and individualize risk factors.

  As Lord Kelvin — an Irish mathematical physicist and engineer 1824-1907 — aptly put it, “What is not defined cannot be measured. What is not measured cannot be improved. What is not improved always deteriorates.” Then, it is imperative to define the beginning of adulthood to avoid confounding and to facilitate the application of methods for meaningful comparison of hospital mortality and morbidity for patients undergoing surgery for congenital heart disease.

  According to the World Health Organization (WHO), an adult is a person older than 19 years of age unless national law delimits an earlier age, and an adolescent someone aged 10 to 19 years[3]. Additional literature retrieval about this issue, including those listed by the authors, shows that TOF in adults is commonly defined as subjects older than 18 years of age. Therefore, efforts should be made to embrace international parameters in our clinical practice.

  In sum, it is not only a semantic issue, because there are potential errors in analyzing these data that include subjects younger than 18 years old named as “adults”. For instance, transannular patches are required more often in children than in adults, due to the more favorable anatomy encountered in adulthood[2]. In table 1, Khan et al.[1] also showed a significant influence of age on the frequency in both right ventricular outflow tract and transannular patches.

  Postoperative pulmonary valve insufficiency is a common sequela of transannular patches. Since pulmonary insufficiency is poorly tolerated in adults, some centers with experience in dealing with congenital heart disease in this age group are advocating placing a bioprosthetic valve in those patients requiring a transannular patch[4]. Khan et al.[1] reported 25% of moderate/severe postoperative pulmonary regurgitation in their study. In this context, how did they evaluate these patients? How did they follow them? What did they do with them?

  Even though repairing TOF in adult patients is not a common procedure nowadays due to the movement of cardiac surgery to the very young, it is very important for all of us to understand the outcomes related to their treatment. How many of these patients were truly adults? Knowing the number of patients below 18 years of age would answer this important question.

  Age definition is a central issue, thus it may not be appropriated to use adults both in the title and as a keyword for this publication. A word of caution for all of us, a proper review of the manuscript could have avoided observations like this.
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Table 3. Procedure characteristic

specihed by the procedure side.

Leftside Right side
les
n (%) Mean (interval n (%) Mean (interval)

‘CFA minimumn diameter (mm) _ 78(5-10) _ 78(4-10)
CFA caldification

0 37630.) _ 46 374) .

<50% 72(585) _ 59 (48) .

> 50% 14014 _ 18(146) —
Number of access sites > 12 60488) _ 12011 —
Sheath size _ 112(6-24) _ 170(6-26)

<18F 89(724) _ 23(187) .

= 18F 34076) _ 99 (805) _

CFA—common femoral artery
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Table 4. Acute major vascular access complication.

Complications n %)
Bleeding that needed vascular intervention

or transfusion —
Limb ischernia - Acute arterial dissection/ 06

occlusion

Acute pseudoaneurysm

Infection
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Table 2. Procedure characteristic.

Variables n(%) |Mean(interval)
Procedure type

TEVAR 17037%) .

TAAA 46.2%) —

EVAR 44335%) .

TAVI 59 (476%) _
Procedure time (minutes) _ 70 20 - 190)
ICU time (hours) _ 285(12-48)
Hospital stay (days) _ 38235
Blood transfusion 108 —
CFA minimum diameter (mm) | 78410
CFA calcification

] 83035 —

<50% 131(553) —

>50% 207 —
Number of access site = 12F_| 172(699) —
Sheath size

<18F 112(457) .

= 18F 133(543) _
EVAR=endovascular repair for abdominal aortic aneurysms;

TEVAR=thoracic endovascular repair; TAAA=thoracoabdominal
aortic aneurysms; TAVI=transcatheter aortic valve implantation;
CFA=common femoral artery; ICU: Intensive care unit
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Fig. 2 — Receiver operating characteristic (ROC) curve for initial
predictive model.
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Table 5. Late complications after 30 days - angiotomography.

Complications n (%)

Arterial thrombosis

Arterial dissection

Pseudoaneurysm 1(081%)

Stenosis > 30%

Arteriovenous fistula

Hematoma
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Table 1. Incidence of mediastinitis according to preoperative, intraoperative and postoperative variables (univariate analysis).

Variable Pvalue 0dds ratio (95% confidence interval)
Age > 70years 1.0000 100(041-241)
Male 02370 150 (066-338)
Obesity 00147 297(129.684)
Hypertension 10002 101(030348)
Diabetes 00047 3030137-671)
Smoking 00110 267(1.22-583)
Renal disease 00252 3210122840
coPD <00012 642 (276-1496)
Previous cardiac surgery 01967 197(071-541)
EF<50% 0036" 225(1.03-489)
Preoperative stay > 24h 06807 080(070-1.10)
Number of bypasses 06487 150(062363)
Use of TA 03067 062(024-167)
Bilateral ITA 00710 110(020-1.90)
Pedicled ITA 00042 528(153-1821)
On-pump CABG 00120 2920115772)
CPB > 100 min 01240 208(081-535)
Additional procedure 00310 554(144-2142)
Emergency surgery 03712 246(038-11.78)
First-year resident in the OR 02342 111(030-1.90)
Low cardiac output 04267 147(058374)
Renal complications <00012 751 311-1811)
Respiratory complications 00012 480 (2.10-1097)
Infection at another site <00012 2037(819-5121)
Reoperation <0001 824(304-2233)
Any blood transfusion 00707 221(087-583)
Multiple transfusion 00030 333052729)

CABG=coronary artery bypass graft; COPD=chronic obstructive pulmonary disease; CPB=cardiopulmonary bypass; EF=ejection
fraction; ITA=internal thoracic artery; OR=operation room
*Significant difference at 5.0%; (1) Chi-square test: (2) Fisher's exact test





OPS/images/a12img06.png
Table 6. Risk factors for major vascular access complications.

Univariate analysis

Characteristic Major complication | Pvalue
P e
(complication vs.no | 7683296584485 | 59
years
complication)
Fermale vs.male gender | 1/47 (2,129 5.0/76 | 0816
CrA caldification
) 033
0005
<s50% 070
>50% 2/20 (10%)
CFA diameter (mm)
<65 221 05%) 0027
>65 0102
Introducer
<18F o1 1
S18F 2108019%)

CFA=common femoral artery
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Table 2. Intraoperative variables.

Variables Group N Group D Group P P

‘Operation period (min) 2534421 2554397 2541405 035
Aortic cross clamp period (min) 46+173 484155 494143 017
Cardiopulmonary bypass (min) 731232 76332 74228 029
Urine output during operation (i) 5756281 91231535 6236337 <0001
Total amount of hydration (m) 17554128 18234193 17124154 085
Blood transfusion () 12 30%) 1025%) 10 25%) 024
Central venous pressure (cmH:0) 749156 8394215 756237 019
Mean arterial pressure (mmHg)* 58152524 50837.73 5735661 021

“Lowest value on bypass.
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Table 3. Evaluation of eGFR with ANOVA.

eGFR GroupN Group D Group P L4
Preoperative 5224154 5394128 5374111 043
Postoperative day 1 5544138 534:09 5264123 <0001
Postoperative day 2 5314104 528:09 513+127 <0001

P~ Postoperative day 1 vs. Postoperative day 2.
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Fig. 3  Receiver operating characteristic (ROC) curve for final
predictive model.
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Table 1. Patient characteristics.

Variables Group N Group D Group P P
Age (years) 63459 62458 63143 017
Weight (k) 793+13 81115 77214 087
Sex (men) 24 (60%) 22 (55%) 19 (47.5%) 063
Ejection fraction (%) 53£12 5649 55:10 083
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Table 1. Echocardiogram data.

2012 2015 2016 Reference values
Aorta (root) 30 31 32 (20-37 mm)
Transverse aorta diameter % 27 2 (up to 32 mm)
Leftatrium a7 5 46 (20 - 40 mm)
Left ventricle end diastolic diameter 2] 66 66 (35- 36 mm)
Left ventricle end systolic diameter 39 3 P (2540 mm)
Ejection fraction &8 &3 58 (>50%)

Left ventricle mass index 18743 16252 23286 (upto 110g/m?)
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Table 6. Evaluation of creatinine with ANOVA.

Creatinine (mg/dl) Group N GroupD Group P P

Preoperative 1115005 1.10:006 109:006 057
Postoperative day 1 068402 1171018 115:0.14 <0001
Postoperative day 2 0871015 1215013 122:019 <0001

P* Postoperative day 1 vs. Postoperative day 2.
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Table 4. Postoperative day 1. Post-hoc evaluation of eGFR with Tukey HSD.

Comparison by instructor B‘:;'i';;f:"’:':“" Standard Error T""“L;‘;QT““’ 3
NAC
Dopamine 2 026 1426 <0.001
Control 28 026 21734 <0.001
Dopamine
NAC 2 026 26,14 <0.001
Control 08 026 017,14 0.009
Control
NAC -28 026 -34-217 <0.001
Dopamine 08 026 -14:017 0009
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Table 5. Postoperative day 2. Post-hoc evaluation of eGFR with Tukey H5D.

Comparison by instructor B‘:;?;;f:"’:':“" Standard Error I"kmgg'““’ I3
NAC

Dopamine 032 024 2509 038
Control 175 024 117:233 <0001
Dopamine

NAC 032 024 025 038
Control 142 024 85 0009
Control

NAC 175 024 235117 <0001
Dopamine 142 024 2,085 0009
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Fig. 1 - Evolution of eGFR from first postoperative day to second.
postoperative day in NAC, Dopamine and Placebo Groups.
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Table 7. Postoperative day 1. Post-hoc evaluation of creatinine with Tukey HD.

Comparison by instructor B";;?;;f:ﬂ"::"“ Standard Error I"ke;u‘;;’g'“e" 3
NAC

Dopamine 049 ol 052,046 <0001
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Dopamine 002 (X 0050007 018






OPS/images/artigo2.png
SOCIEDADE BRASILEIRA DE . B
CIRURGIA CARDIOVASCULAR JCVS

ADDRESS

SOCIEDADE BRASILEIRA DE CIRURGIA CARDIOVASCULAR
Rua Afonso Celso, 1178+ Vila Mariana - Phone: 55 11 3849-0341. Fax: 55 11 5096-0079.

Zip code:04119-061 - Sao Paulo, SP, Brazil
E-mail BCVS: bjcvs@sbecv.org.br+ E-mail SBCCV: sbecvasbecvorgbr
ite SBCCV: www.sbecvorgbr
«Sites BICVS: wwwscielo.br/rbccy « www.bjcvs.org » https://mc04.manuscriptcentral.com/bcev-sdielo (also for article submission)

o

* Thomson Scientific IS1) + LATINDEX - Sistema Regional de Informacién en
sciencethomsonreuters.com Linea para Revistas Cientificas de America Latina,
el Caribe, Espaiiay Portugal
+ PubMed Central ‘wwwlatindexunam.mx
‘wwwincbinlmnih. gov/pme/
+ LILACS - Literatura Latino-Americana e do Cay
- PubMed/Mediine em Ciéncias da Saide.
wwwncbinim.nihgov/sites/entrez lilacs bvsalud.org/
* SCELO-Scientific Library Online + EBSCO
wwwsdielo.br ‘www2.ebsco.com/pt-br
* Scopus (Scimago) + ProQuest
www:sdmagojrcom ‘wwwproquest.com
* Google scholar + Redalyc
scholar google combr/scholar wwwredalycorg

) R This journal s afflated to @8{% I!I\le
BRASILERA DE T

smasicn smspems,
! Allthe contents of this journal, except where otherwise noted,
Smscuusn
ABJElC s icensed under a Creative Commons Attibution License






OPS/images/sumario.png
BRAZILIAN JOURNAL 155N 01097638 - prmt
OF CARDIOVASCULAR
SURGERY Impact Factor: 0.526

Braz ) Cardiovasc Surg (520 Paulo, SP - Brazil) JAN/FEB - 2017:32(1):1-70






OPS/images/a07img08.png
Table 8. Postoperative day 2. Post-hoc evaluation of creatinine with Tukey HSD.

Comparison by instructor E’“;;;:"T:"" Standard Error 1"'@;‘;‘;2"“@" 3

NAC

Dopamine 034 0006 035,032 <0001
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Dopamine

NAC 034 0006 032035 <0001
Control 0007 0006 009002 054
Control

NAC 033 0006 031035 <0001
Dopamine 0007 0006 0020009 054
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Table 2. Anatomical features of CAVFs.

n [ %
Left main stem 1 47
Left anterior descending artery | 9 | 428
_ | Diagonal artery 3 | 12
Origin
Left circumflex artery 2 | 95
Right coronary artery 2 | 95
Both left and right coronary 4 | 1904
Right atrium 1 47
. Pulmonary artery 18 | 857
Drainage .
Coronary sinus 1 47
Superior vena cava 1 47

CAVFs=coronary arteriovenous fistulas
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Table 3. Symptoms and signs.

n %

Asymptomatic [ 47
Angina pectoris 12 [ s
Dyspnea on exertion 9 428
Congestive heart failure | 2 95

Symptomatic | Continuous murmur 18 | 857
Cardiomegaly 4 | 1904
Hepatomegaly 3 142
Syncope 1 47
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Dear colleagues,
The 44 SBCCV Congress will present current issues in several activities.

To start with the impact that the moment of the specialty deserves, we programmed 3
opening lectures by 3 first-line experts in Heart Surgery worldwide.

The understanding of the pathophysiology of mitral regurgitation, the conduct recognized
as a standard in revascularization and the role of surgery in the treatment of ischemic
heart disease, are 3 issues of interest to surgeons today.

The titles and presenters are listed below.
We hope you enjoy.

Renato A. K. Kalil
Scientific Director

E
The hemodynamics of mitral regurgitation and its response
to repair or replacement

Speaker: Hartzell Schaff, Mayo Clinic (USA)

N From saphenous vein graft to fully arterial and mini-invasive:
- whatis the standard treatment today?

= Speaker: John D. Puskas, Mount Sinai (USA)

Recent evidence of myocardial revascularization
results in heart failure

Speaker: Eric Velasquez, Duke University (USA)
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Table 1. Demographical and clinical parameters of patients.

Parameters Min-Max MeansD
Age (yean) 3469 561179
LVEF () 3570 56194921
n %
Female 12 5714
Gender
Male 9 4285
Atrial septal defect 1 47
Coronary artery disease 4 1904
Asociated Pathologies | oticvave stenosis 1 47
Mitral regurgitation 4 1904
Tricuspid regurgitation 1 47
Isolated CAVF 12 571
Arterial hypertension 7 333
Diabetes on insulin 6 272
Risk Factors Extracardiac arteriopathy 1 47
Myocardial ischernia 3 142
Pulmonary hypertension 1 47

oronary arteriovenous fistulas; LVEF

ft ventricular ejection fraction
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3) LMCA to pulmonary artery b) LAD to pulmonary artery €) Intermediate to pulmonary artery

d) RCA toright atrium €) LAD to pulmonary artery

Fig.1 - Angiographic images of coronary artery arteriovenous fistulas.
LAD = Left anterior descending artery; LMCA = left main coronary artery; RCA = Right coronary artery
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Table 4. Surgical procedures performed in the patients with CAVFs.

tne Origi Drainage Oper:
PA Isolated FC+CABG (Off-Pump)
Dia PA Aortic stenosis FCHAR
LAD PA Isolated FC+CABG
RCA Right atrium Mitral regurgitation FC+CABG+MRA
Dia PA Mitral regurgitation FCHMVR
[ PA Isolated FC
Dia PA Mitral and Tricuspid regurgitation FCHMVRSTDV
RCA svC Isolated FC
LAD PA Isolated FCHCABG
10 LAD+RCA PA Isolated FC+CABG (Off-Pump)
n LMCA PA Coronary occlusive disease FCHCABG
12 LAD+RCA PA Isolated FC (OfFPump)
13 LAD PA ASD and Mitral regurgitation FCASD+MVR+CABG
14 LAD PA Coronary occlusive disease FC+CABG
15 LAD PA Isolated FC+CABG
16 LAD+RCA PA Isolated FC+CABG
17 LAD PA Coronary occlusive disease FC+CABG
18 LAD PA Isolated FC+CABG
19 LAD+RCA PA Isolated FC+CABG
20 LAD PA Coronary occlusive disease FC+CABG (Off-Pump)
2 [ Coronary Sinus Isolated FCHCABG

ASD=atrial septal defect; AVR—aortic valve replacement; CABG=coronary artery bypass grafiing; Cx—circumflex coronary artery; Dia:
Diagonal coronary artery; FC=istula closure; LAD=left anterior descending artery; MRA=mitral fing annuloplasty; MRV=mitral valve
replacement; RCA=right coronary artery: TDV=tricuspid de Vega annuloplasty
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Fig. 1 - Percentage distribution of valvular disease in patients with
hronic atrial fbrillation.
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Fig. § - Resuls obtained in the immediate postoperative period for
patients undergoing US ablation. AVBatrioventricular block
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patients with chronic atrial fibrillation.
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Fig. 7 - Actuarial curve (Kaplan-Meie)for probability of remaining
without recurrence up to 60 months of follow-up in 86 patients with
chronic atrial fibrillation who underwent surgery with US.
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Table 1. Results on the median time (in minutes) of the surgical
treatment of patients with chronic atrial fibrillation and mitral

valve disease

Timeof | CPBtime | Timeof | AblationTime
Surgery amest [“pa | 1A
142 725 4 125 | 14

120210 | 45100 070 | 1013] 114

CPB=cardiopulmonary bypass; RA=right atrium; LA=lef

i
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ig. 6 - Results obtained postoperatively with respect to relapse of
chronic atrial fibrillation in patients undergoing US ablation.
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Table 1. Demographic and clinical findings of patients.

Patient Sex/age Catheter
Number (months) Symptoms Ece Echocardiography Angiography

EF=30%
LVEDd Z score: + 2
* 20 Murmur Sinus tachycardia Mf( 7’":“1 ALCAPA
P
RCA/AA=>14

EF=55%
LVEDd Z score: 0-1
> w120 Murmur V5-V6 T negativity w c severe ALCAPA
PH

RCA/AA

>14

EF=30%
LVEDd Z score = > +3
Shortness of breath, MR=severe
v ALMI s ALCAPA
PH=+
RCA/AA> 14

3 wa

EF =40%
LVEDd Z score = > +2
MR =mild

4 w4 Restlessness, A ALCAPA
murmur ic

RCA/AA= >14

EF=3540%
LVEDd Z score = >+ 3
Shortness of breath,

5° [ZE] iy

ALMI ALCAPA

EF:25%
LVEDd Z score =
Shortness of breath, MR =mild
o AMI c ALCAPA

PH=+
RCAZAA=>14

& 2

EF:30%
LVEDd Z score = > +3
MR=mild
7 wa Murmur V5-V6 T negativity c ALCAPA
PH=+

RCA/AA=>14

EF:25%

WVEDA Z score = >+4
Shortness of breath, MR=mild

o AMI e ALCAPA

P

RCA/AA=>14

8 w4

EF=45%
LVEDd Z score = > +2
Restlessness, Sinus tachycardia MR =moderate

Murmur ALMI ic
PH=+
RCA/AA=>14

o [ ALCAPA

EF=40%
LVEDA Z score = > +2
MR=mild

10* w4 Shortness of breath ALMI e ALCAPA

RCA/AA=>14

EF=60%
LVED Z score =0-1
Sinus tachycardia MR=none
VIV3T negativity Ic
P
LCAZAA=>13

ne I Murmur ARCAPA

EF=70%
LVEDd Z score =0-1
128& M8 Murmur VI-V3T negativity MIR( "‘i“e ARCAPA
o
LCAV/M=>13

*ALCAPA=anomalous left coronary artery from the pulmonary artery; &ARCAPA=anomalous fight coronary artery from the
pulmonary artery; ALMi=anterolateral myocardial infarction; DCM=dilated cardiomyopathy; ECG=electrocardiography; EF=ejection
fraction; F=female; IC=colaterals; LCAVAA=left coronary artery/aorta artery; LVEDd= Left Ventricular End Diastolic Diameter; M=male;
MR=mitral regurgitation; PA=pulmonary artery; PH=papillary hyperechogenicity: Pt=patient; RCA=right coronary artery
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Fig. 1 - Preoperative twelve lead electrocardiogram of patient 9.
Flectrocardiogram shows signs of acute anterolateral myocardia
infarction; deep Q waves, ST segment elevation and T-wave inversion
in leads | and aVl
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Table 1. Age, weight and gender in two groups.

TEE group CPB group t Pvalue
Age (years) 183 29 115 026
Weight (kg 377 468 125 022
‘Gender (% of male) 20 3 1.05 (chisq) 030
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Table 2. Patients intensive care unit and follow-up data.

Operation .
N N Sternum PICU Hospital length
Patient|  Operation Time | S0 | complications | MV | 1<V etay Follow-up data
(min)
on Discharged
i hood 26-month fallow-up
qe | pencal 260 | Closed None 2|3 10 EF=60%
augmentation &
reimplantation MR = mild
PS5 =20 mmHg
LMCA
pericardial hood Ventricular Discharged
e | svgmentationa | o | | tachycardia, o | s N 34-month fallow-up
reimplantation & Peritoneal dialysis
o mitral valve fing requirement
implantation
Discharged
High dose inotrope 20-month fallow-up
. Open/ requirement, EF=50%
37 |Tekeuchioperation| 160 | Sy | pertonesl dalsis | 120 | 10 * PS=40mmHg
requirement MR =mid
AR=mild
[ Discharged
4* | Takeuchi operation| 180 Closed mj'y‘:a‘r‘;; 7| 12 20 16-month follow-up
EF =60%
Direct High dose inotrope Discharged
reimplantation requirement, 3o-month follow-up
5 178 Closed 240 19 24 EF=55%
of LMCA to the Ventricular
ascending aorta tachycardia MR = mild
AR=mild
et High dose inotrope
e o Opery | fecuirement, Discharged
6* :;'m e 152 S Positive blood 360 | 2 35 24-month follow-up
5| culture for Kebsiella EF=70%
ascending zorta
pneumoniae
Ventricular
rinplnaion chycr, 2ot o
7* - 123 | Cosed | Positiveblood | 120 | 16 2 i
of LMCA to the Ef 55-70%,
culture for Kiebsiella
ascending zorta MR=mild
pneumoniae
Discharged
'Elm‘sl';ii‘a“on 22-month follow-up
8* of LMCA to the 125 Closed None 36 6 20 EF =50-55%
ascending aorta MR = mid
LV aneurysm
High dose inatrope Discharged
o 7-month follow-up
rect requirement,
Jantat Open/ | Positive blood i
g+ | reimplantation o pe ositveblood | o0 | 17 2 it
of LMCAto the 5days culture for
Apical hypokinesia
ascending zorta . Epidermis and
Increased LV
Pseudomonas
trabeculation
Direct Discharged
. | reimplantation 5-month follow-up
10 of LMCA to the 105 Closed None 24 3 8 EF = 50%
ascending aorta MR = trivial
RCA ostium Discharged
na transfer to the 91 Closed None 12 3 7 15-month follow-up
sorta No problem
RCA ostium Discharged
& transfer to the 76 Closed None 16 2 5 7-month follow-up
sorta No problem

*ALCAPA=anomalous eft coronary artery from the pulmonary artery; & ARCAPA=anomalous fight coronary artery fiom the

pulmonary artery; AR=aortic regurgitation; E

ejection fraction; ICU=intensive care unit; LMCA=left main coronary artery; LV=left

ventricle; MR= mitral regurgitation; MV=mechanical ventilation; PICU=pediatric intensive care unit; PS=pulmonary stenosis;
RCA=right coronary artery;
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Fig. 4 -Volume of drainage (4, length of incision (8), costof blood
infusion (C) and ful cost (D).

Mean  standard deviation. Two groups were compared using
independent samples t test, *P<0.05 for statistical differences.
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Table 1. Demographic characteristic.

Variables n(%) | Mean (interval
Patient 123(100) _
Age (years) 76.80 (43 - 95)
Sex
Male 76(618) _
Female 47682) _
Comorbidities
Hypertension 95 72) —

Diabetes

39317)
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Fig. 3 - Time for chest opening (A, time for chest closing (8) time for
operation (C), time forICU stay (D) and time for hospitalzation (£).
Mean  standard deviation. Two groups were compared using
independent samples t test, *P<0.05 for statistical differences.





