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Statement of Purpose: Patients without suitable 
autografts need small artery grafts for bypass, 
hemodialysis, or vascular repair.1 This large clinical need 
remains unmet because clinically available vascular grafts 
fail rapidly at diameters less than 6 mm.2 To address this 
clinical need, our group developed a cell-free small artery 
graft based on a fast-degrading elastomer. (Fig. 1A) This 
design is attractive because it can be available off-the-
shelf at a fraction of the cost of tissue engineered grafts. 
Our group recently reported that these grafts transformed 
into ‘neoarteries’ (artery-like tissues) in rats with little 
residual material present at 3 months.3 The objective of 
this study is to evaluate the in vivo performance of these 
artery grafts at 1 year post-implant.  
Methods: Small artery grafts were made from porous 
tubes of poly(glycerol sebacate) (PGS) reinforced with a 
15 μm-thin sheath of polycaprolactone (PCL) nanofibers 
as previously described.3 Grafts were implanted as 8 to 10 
mm long interposition grafts in the abdominal aortas of 
male Lewis rats. Grafts were soaked in 2 mg/ml heparin 
prior to implant, but rats received no additional 
anticoagulation or anti-platelet treatment. At 1 year post-
implant, grafts were characterized in patency, tissue 
architecture, dynamic compliance, and vasomotor 
responsiveness. Dynamic compliance was measured in 
vivo by simultaneously measuring graft inner diameter 
using ultrasound and aortic pressure using an implanted 
manometer. 
Results: Patency was 80% (4/5). Gross remodeling: 
grafts remodeled into ‘neoarteries’ with similar gross 
appearance to native rat aortas (Fig. 1B). Patent 
neoarteries showed no sign of stenosis, dilation, or 

aneurysm (Fig. 1C). Neoartery tissue architecture and 
cellular organization resembles the trilayered structure of 
native arteries (Fig. 1D-E). Of particular interest, 
neoarteries are innervated with perivascular nerves in 
their adventitia (Fig. 1F), similarly to native arteries. This 
is the first report of perivascular nerves infiltrating into 
the neo-adventitia of a vascular graft. Residual graft 
material is undetectable, indicating complete or near-
complete graft resorption.  Extracellular matrix 
organization: Neoartery elastin and collagen is oriented 
circumferentially (perpendicular to the direction of blood 
flow), similar to native aortas (Fig. 1G,H).  Neoarteries 
were negative for von Kossa staining, suggesting an 
absence of calcification. Dynamic compliance was 
statistically the same between neoarteries and native 
aortas. (Fig. 1I). Vasomotor response: Neoarteries 
responded to a range of vasoconstrictors and vasodilators 
(Fig. 1J). Importantly, neoarteries demonstrated robust 
vasodilation in response to acetylcholine (Ach), 
suggesting a healthy endothelial lining. Neoarteries had 
decreased vasoconstriction but increased vasodilation 
compared with native aortas.  
Conclusions: Taken together, these results demonstrate 
this graft design leads to functional arteries with –
perivascular nerve-like structures, physiologic 
vasoactivity, and mechanical and biochemical properties 
highly resembling native arteries. 
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Figure 1. A. SEM image of transverse section of graft. Inset: Lower magnification. B. Gross morphology of explanted 
neoartery. C. Neoartery inner diameter. D. H&E of transverse section of middle of neoartery. Inset: lower magnification. E. 
Immunofluorescence for vascular cells in transverse section of middle of neoartery. F. En face confocal imaging of 
perivascular nerves (yellow) in neoartery adventitia. G. Immunofluorescence for elastin in transverse section of middle of 
neoartery. H. En face multiphoton imaging of elastin and collagen autofluorescence in the media layer of neoarteries. I. in 
vivo dynamic compliance. J. Vasomotor response of neoarteries measured by wire myography. Ach: acetylcholine (10 µM), 
SNP: sodium nitroprusside, NE: norepinephrine (100µM), 5-HT: serotonin (100µM). *P < 0.05 
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