Adverse complications of Frozen elephant trunk, do we have enough quality data?
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Abstract 
Frozen elephant trunk (FET) has in recent times become a mainstay for total arch replacement (TAR) in aortovascular surgery and is indicated in order to treat a spectrum of complex aortic pathologies. However, despite associated excellent post-operative results it is incredibly important to recognise potential adverse complications such as negative aortic remodelling, endoleak and distal stent-graft induced new entry so that outcomes can be further improved. Below we provide commentary on a recent article in the Journal of Cardiac Surgery discussing the topic. Despite the fascinating outcomes of this systematic review and meta-analysis the heterogeneity of the literature regarding these adverse outcomes remains an issue which can only be solved with large multi-centre trials directly comparing graft types as well as indications for surgery. 
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Frozen elephant trunk (FET) as a technique for the treatment of patients with complex pathologies of the aortic arch has emerged in recent times as a leading method for total arch replacement (Di Marco et al., 2019). FET is recognised in the literature for generally providing superior intra and post-operative outcomes however the technique is not without complications. These include potential adverse aortic remodelling, distal stent-graft induced new entry (DSINE) and endoleak which requires secondary intervention (Jubouri et al., 2022; Kayali et al., 2022). Endoleak is defined across the literature as an unsatisfactory seal located at the site of the stent-graft anastomosis at either its proximal or distal end, typically requiring secondary intervention (Geragotellis et al., 2022). DSINE can be defined as a new tear occurring as a result of the stent graft itself and is caused exclusive of iatrogenic injury or natural disease progression (Dong et al., 2010). These adverse complications are the primary focus of the author’s systematic review and meta-analysis which has given us a fascinating insight into some of the current successes of FET treatment, alongside some of the limitations of FET that have been implemented in various centres worldwide across 43 studies (Jubouri, 2022). 
The author’s results have demonstrated that FET procedures for both Type A aortic dissection (TAAD) and/or aneurysm are associated with very good post-operative results alongside low incidences of endoleak, DSINE and favourable aortic remodelling (Jubouri et al, 2022). The authors have also shown the superiority of the Thoraflex™ graft in their results in correlation with the literature (Tan et al., 2022). The data for this meta-analysis, consisting of 5068 patients undergoing FET procedures, was heterogeneous due to the differing types of stent-graft utilised as well as the study location and this lack of more specified FET studies currently available is reflective of the literature. 
FET has been shown to facilitate true lumen expansion in addition to false lumen thrombosis (FLT) and this process is has become known as aortic remodelling (Katayama et al., 2015). FLT and aortic remodelling have been previously shown in the literature to be associated with better long-term outcomes and are considered as one of the primary outcome measures for vascular intervention (Sayer et al., 2008). Jubouri et al. have shown highly favourable remodelling associated with FET. Following publication of their meta-analysis, another recent original article has published their early and mid-term outcomes of patients undergoing FET procedures for TAAD (Wada, 2022). In this article, the authors focus on the extent of aortic remodelling in their patients post operatively following FET procedures that have utilised J Graft FROZENIX and J Graft SHIELD grafts. Aortic remodelling was assessed in 4 areas of the downstream aorta and were evaluated during pre-operative, post-operative, and follow-up periods. Positive aortic remodelling was defined as either the presence or absence of complete false lumen thrombosis, true lumen and aortic lumen area and at 2 years was calculated at 84.7% at the pulmonary artery bifurcation; 75.0% at distal descending aorta; 29.2% at celiac artery branching and 16.7% at the terminal aorta. This article showed satisfactory post-operative outcomes in their follow up as well as facilitating aortic remodelling of the descending thoracic aorta. However, this effect is limited at the aortic level below the FET stent end. Across the literature, articles releasing data on aortic remodelling as a complication of FET surgeries, is relatively scarce. This important post-operative outcome in vascular surgery should be standardised as well as more readily included in future research in order to accumulate evidence and improve knowledge.

A recent systematic review and meta-analysis by Sule et al compared early outcomes between Hybrid II technique and FET in TAADs across 11 studies with 1305 patients of which, 962 received FET as treatment (Sule et al., 2022). This article provides results on complications such as endoleak. They report no delayed endoleaks in either group at 30 days of follow up, however this article like many in the literature lacks results regarding DSINE or aortic remodelling.

Currently, the literature on these adverse complications of FET is limited in terms of number of studies published. However also, as the author’s article highlights, in terms of direct comparisons between different graft types as well as between different pathological indications for surgery. Jubouri et al’s article is limited by the current heterogeneity of the literature, therefore I echo the author’s opinion emphasizing the need for further multicentre studies focusing on specific indications, surgical factors, and adverse complications of FET procedures.
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