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We read with interest this retrospective, carefully analysed comparative series of 140
patients followed for a median of 7.1 years (1). At first sight, the application of a standard
Hemashield® (Getinge Group, Sweden) polyethylene terephthalate (PET or Dacron®) or
polytetrafluoroethylene (PTFE or Teflon®) vascular graft to wrap the ascending aorta in
patients undergoing aortic valve replacement (AVR) with an ascending aortic diameter of
40-55mm sounds simple and attractive. Unfortunately, we see some concerns with the
described technique.

In the aortic wrapping group there was a 14.3% incidence of “dissection/rupture” and 11.4%
required re-operation on the ascending aorta or arch. This compares with an 8.6% incidence
of “dissection/rupture” in the aortic replacement group with 5.7% needing re-operation. It
seems that for these patients undergoing AVR, both options are unfavourable, but there is
limited data on the timing, precise anatomical site or management of these adverse events.

These patients underwent surgery in a single institution and were subjected to long-term
follow-up. However, it is not clear whether 2D echocardiography or 3D CT scans were used
on all patients, nor is there any data on inter-observer variability. Using a linear mixed-effect
model, postoperative dilatation of the aortic arch (0.343 mm/year, p=0.006) was observed
in the wrapping group. Unfortunately, no comparison with a non-operated control group
can be made. Furthermore, it is not clear whether the observed arch dilatation was clinically
significant, or whether the operation itself resulted in adverse events.

Figure 1. Cellular reaction to polymer fabrics surrounding the aorta, 20x, H&E staining. (A) Low-porosity PET vascular graft.
Limited tissue ingrowth and pronounced foreign body reaction (arrowheads). (B) Macroporous PET mesh used in PEARS.
Extensive incorporation with fibroblasts, collagen and neo-vessels (asterisk). (2)



The authors offer three insights into the cause of arch dilatation after ascending aortic
wrapping. It was not acknowledged that microporous vascular grafts elicit limited
incorporation into the vascular wall (Figure 1). By serving as a barrier, these grafts may
impair the nutrition of the tunica media, leading to medial degeneration and significant
weakness (2).

We have proposed a different approach to the prevention of aortic dissection and rupture
by the use of a Personalised External Aortic Root Support (PEARS) (3). As opposed to
impermeable vascular grafts, the mesh used in PEARS is macroporous with 0.7mm pores,
enabling incorporation at a cellular level, thus binding the sleeve to the aortic adventitia
(Figure 1) and reducing wall stress (2,4). In an interim analysis in April 2020, there were no
late dissections or ruptures over 16 years of follow-up in 321 patients undergoing PEARS,
consistent with previous histological and biomechanical observations (5).

An additional feature of the PEARS sleeve is the graded reduction in hoop strength from
proximal to distal as it lies around the ascending aorta. This means that, contrary to
wrapping with a rigid vascular graft, there is no abrupt change in wall stress between the
protected ascending aorta and the native aortic arch.

While the wrapping technique described by Kim and colleagues appears to be simple and
low-cost, we identify several important points of concern in this commentary.
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Figure 1, Cellular reaction to polymer fabrics surrounding the aorta, 20x, H&E staining. (A) Low-porosity PET vascular graft. Limited tissue ingrowth and pronounced foreign body reaction
(arrowheads). (B) Macroparous PET mesh used in PEARS. Extensive incarporation with fibroblasts, callagen and nea-vessels {asterigk). (Van Hoof et al ICVTS 2017).



