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Text. 

The optimal technique for sternotomy closure for the prevention of sternal wound complications is a topic of unquestioned relevance to the cardiac surgical community. Given the wide range in the rates of morbidity and mortality in patients with sternal complications[1], and the 2008 Medicare policy change that deems deep sternal wound infection (DSWI) a “Never Event”[2], the pressing need for a consensus that delineates the optimal approach for sternal closure based on patient-specific preoperative characteristics in order to maximize patient safety is more urgent than ever.  Innovative closure techniques have been developed including titanium cables[3], talon[4], flat wires[5,6], nitillium clips[7], and rigid plate fixation (RPF) [8,9]. As a result, there is a greater volume of approaches to sternotomy closure available but very little evidence to support the patient populations for whom these modalities would be appropriate. 

Rigid plate fixation for sternotomy closure offers 1) sternal re-approximation and 2) rigid fixation to achieve optimal osteosynthesis compared to wire cerclage, which accomplishes sternal re-approximation only. Thus, RPF offers the advantage of enhanced mechanical stabilization and immobilization of the bone. Recent studies, including a multi-center randomized, controlled clinical trial demonstrated superior outcomes with sternotomy closure using RPF compared to CWC[10]. Reported results included improved sternal healing, reduced sternal complications, reduced postoperative pain, and improved quality of life out to 6 months[10]. These early results demonstrating reduced sternal wound complications, and their sequelae, make sternotomy closure using RPF a promising approach that may maximize patient safety[10]. However, it is important to note that this study excluded high-risk patients. Thus, it is unclear whether these results can be generalized to high-risk patients or specific phenotypes within the high-risk patient population. Furthermore, it must be recognized that the superior results seen with RPF may be attributed to the specific RPF device or technical approach used for placement in the study and should not be broadly applied to the wide variety of RPF devices and techniques currently available.  

In this regard, Madjarov and colleagues[11] are commended for this report that adds to this important topic. The authors report the outcomes of their single-center experience using longitudinal rigid sternal fixation (LRSF) compared with conventional wire closure (CWC) for the prevention of sternal wound complications in high-risk patients only. The LRSF technique employs two longitudinal plates that distribute the force of wire closure evenly along the length of the sternum. In addition, the authors include the technical details and approach to reintervention for DSWI in 15 patients who underwent LRSF.  

The authors found that LRSF offered a clear morbidity and mortality advantage over CWC, with reductions observed in DSWI (0.63% vs 3.45%), hospital length of stay (8.2 days vs 11.7 days), and 30-day mortality (1.57% vs. 5.96%). Moreover, LRSF was associated with lower pain scores on post-operative day 1 and on day of discharge, a key advantage given the increasing emphasis on minimizing narcotic use in post-operative pain management. Additionally, the LRSF plating system easily facilitated revision sternotomy in patients that underwent secondary operations, an important consideration for high-risk patients who are more likely to require reoperation.

Several key questions related to LRSF in high-risk patients remain. First, which sub-group of the high-risk patient population stands to benefit most from LRSF? Second, is follow up beyond 6 months necessary to evaluate implant failure in high-risk patients specifically? 

Despite the promising results, there are several limitations to the study. Vessels used in CABG operations were not reported. Given that the use of BIMA in CABG operations in high-risk patients has been shown to be associated with a higher rate of sternal complications, differences in the proportion of patients who underwent CABG with BIMA between the compared groups may confound these outcomes [12–14]. Additionally, surgeon volume differed between the LRSF and CWC groups. A single-surgeon conducted all operations in the LRSF group compared to multiple surgeons in CWC group, which may introduce a confounding variable related to the operative approach in the CWC group. Lastly, while the authors used preoperative factors to identify high-risk patients, peri- and postoperative risk factors for sternal complications proposed in previous reviews[15,16] may have been present but were not evaluated. 

In summary, DSWI and its sequalae are important targets for innovative approaches that mitigate the morbidity and mortality associated with sternal complications. This paper adds to growing evidence in support of LRSF[9,17–23] by demonstrating its utility in reducing DSWI, mortality, and post-operative pain in the high-risk population.

In our opinion, the easiest approach to reducing DSWI in patients undergoing cardiac surgery is to avoid a sternotomy. Although high-risk patients were an initial relative contraindication to the application of the robotic platform, recent studies have demonstrated excellent outcomes in a wide variety of high-risk patient populations when performed by experienced robotic surgeons[24–28]. The robotic platform should be considered for these patients and may play a growing role in preventing sternal complications in the high-risk patient population. If a sternal wound infection is a “Never Event”, then the only way to truly fulfill this mandate is by never performing a sternotomy. 
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