
TISSUE ENGINEERED VASCULAR GRAFTS

To address this, the development of a tissue-engineered vascular graft (TEVG) has been rigorously pursued. This article
reviews the current.

Self-Assembled TEVG Despite the improvements achieved in fabricating TEVGs based on scaffolds, some
research groups believed that scaffolds would force the cells to grow in an unnatural assembly, and therefore
decided to test the tissue engineered self-assembled TESA approach. Here, we review the different methods
that research groups have been investigating to create TEVGs in the last decades. This graft showed good
results in terms of integration with the native vessel but, on the other hand, it displayed poor mechanical
properties. After the standard dewaxing and rehydration procedures, the antigen was thermally smeared in pH
6. Common disorders are associated with the stenosis or occlusion of blood vessels. However, these vessels
are of limited availability, require invasive harvest, and are often unsuitable for use. The most studied
comprise degradable polyesters, like polyglycolic acid PGA Niklason and Langer, ; Hoerstrup et al. The
TEVG, used to replace a section of carotid artery 1 cm in length, was fully patent and completely
endothelialized after the 4 weeks from implantation. The first period of incubation and cell growth is followed
by a period of maturation in dynamic conditions to confer properties of a vascular tissue Weinberg and Bell, 
Recently, there are a number of publications which describe attempts to omit the stage of cell cultivation on
grafts in vitro and thus to simplify the technique and approximate it to clinical trials [ 30 ]. This difference
leads to failure of the graft and possible creation of an aneurysm. As mentioned above, the low patency rate
over a long period of implantation was the common limitation of these vascular grafts. Surgical interventions
were made in 42 female albino Wistar rats. On the other hand, if the properties of the polymers are not well
tuned, the intimal thickening can reduce the patency caused by the excessive migration and proliferation of
cells. The approach based on natural matrices to obviate the problems associated with autologous grafts, led to
the commercialization of a variety of decellularized products, such as Procol Hancock Jaffe Laboratories Inc.
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To further improve the mechanical properties of the TEVG, a suspension of ovine dermal fibroblasts were
added to the fibrin and the gelled structure was cultured for a total period of 5 weeks the first 2 in static
conditions and the remaining 3 under pulsatile flow stimulation Syedain et al. Engineered small diameter
vascular grafts by combining cell sheet engineering and electrospinning technology. The above mentioned
fibrin-based structure with fibroblasts was implanted into the femoral artery of sheep. The TEVG was then
implanted and after 6 months it showed the absence of thrombus and full patency. Abstract Tubular vascular
grafts 1. Nevertheless, patency rate is still drastically lower than autologous grafts, with in vivo animal
experiments no longer than 2 years. After Y-shaped laparotomy, mobilization of an infrarenal aorta with
ligation of lumbar arteries and the right renal artery clipping were made. Scaffold-free grafts, containing
autologous mesenchymal stem cells MSCs , were tested by Zhao et al. The time-consuming process of
fabrication, cellularization or chemical treatment is often not compatible with the urgent need of patients
suffering severe pathology. The outcomes were promising, with patency up to 2 years even if applied in a
low-flow district. At the end of the conditioning period, the structure was decellularized. On the other hand,
recent improvements in biodegradable TEVG production, offering a wider range of physical properties and the
capability to remodel in vivo, might represent a potential solution to generate a valid TEVG. Special
histological technique with isopropyl alcohol or petroleum was used for embedding material into paraffin
blocks. Follow-up of 5 years of primary endpoints showed positive results for patency  Many improvements
have been awarded in the recent past and results from in vivo experiments showed encouraging outcomes. An
assessment of histology showed a full integration of the cell-sheet graft and a more complex remodeling in the
laminated structure after the period of implantation. Adult stem cells, such as BM-MSCs have been used in
consideration of their high proliferative property. Following the Weinberg and Bell study in , most of the
studies focusing on natural materials have used a gel-based approach. Low patency rates of the synthetic
prostheses with diameter less than 5 mm are related, first of all, to development of neointimal hyperplasia at
anastomosis sites and the absence of endothelial layer on the inner side of prostheses [ 1 â€” 4 ]. However, the
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main issue was represented by the lack of mechanical properties, with a burst pressure of mmHg Lee et al.
This article has been cited by other articles in PMC. An operating microscope, special tools, and an atraumatic
needle Prolene were used. To improve the properties of these grafts, autologous ECs and VSMCs obtained
from differentiation of bone marrow-derived cells were seeded in decellularized matrices and then tested in
ovine Tillman et al.


