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BACKGROUND

• RT-qPCR: difficulty detecting 
subtle differences in 
expression

• Sample size:
• Open, non-NC: 5
• Open, NC: 5
• Closed, non-NC: 7
• Closed, NC: 6

METHODS
• Rats divided into 4 groups: open wound (no NC), open + NC, 

closed wound (no NC), closed + NC
• Standardized wounds created over the sciatic nerve in all
• In the NC groups: sciatic nerve wrapped with NC
• Wounds in all groups, covered with a collagen-polysiloxane

bilayer matrix; for closed groups: skin replaced over wound
• 6-weeks postoperatively: rats euthanized and a force gauge 

used to determine biomechanical scar tethering (the 
minimum force required to separate the nerve from the 
underlying wound bed, a marker of perineural scarring)

• Perineural tissue was collected for RT-qPCR to assess levels 
of wound healing markers

• The median force required to remove the nerve was:
• For open wounds:

• Non-NC: 1.54 N (IQR 1.23-1.65)
• NC: 0.37 N (IQR 0.32-0.41)
• Unpaired one-tailed T-test: 4.1-fold decrease, p < 0.01

• For closed wounds:
• Non-NC: 1.49 N (IQR 0.96-2.56)
• NC: 1.03 (IQR 0.68-1.31)
• Unpaired one-tailed T-test: 1.7-fold decrease, p = 0.094

• For all wounds: 2.1-fold decrease, p < 0.01
• Significant RT-qPCR data: open-wound NC-rats expressed less VEGF than 

open-wound non-NC controls (p=0.04)

LIMITATIONS

IMPLICATIONS

• NCs significantly decreased the 
force required to glide a nerve 
six-weeks postoperatively
• This suggests that NCs may 

decrease nerve tethering in 
open wounds with exposed 
nerve

• Decreased VEGF expression 
suggests that NCs reduce the 
amount of neovascular ingrowth 
occurring around the nerve
• This has implications for 

reducing perineural scarring 
in open-wound beds 
undergoing skin grafting, 
such as RFFF phalloplasty 
donor site

• This project demonstrates: nerve 
conduits could improve nerve-
healing outcomes in open 
wound/exposed nerve situations

• Next steps: to translate these 
findings to humans in an 
analogous model (RFFF 
phalloplasty)

• Impact: demonstrating that 
collagen conduits improve nerve-
healing outcomes in open 
wounds may lead to widespread 
changes in how these wounds 
are managed

• Common problem in reconstructive surgery: peripheral nerve 
exposure
• Open wound healing can lead to peripheral nerve 

adhesion
• Scar tissue tethers the nerve → nerve unable to glide 

during motion → dysfunction and pain
• Potential solution: collagen-based nerve conduits (NCs)

• Previously demonstrated: collagen conduits in closed 
wounds → adhesion-related damage alleviated

• Currently unknown: do the same protective effects exist for an 
exposed nerve in an open wound bed?
• Ex. Radial Forearm Free Flap (RFFF) Phalloplasty → results 

in an open wound and exposed sensory nerves (sensory 
branch of the radial nerve)

• RFFF: an important component of gender affirming care, a 
critically understudied area of medicine

• Purpose: to characterize nerve-related functional changes after 
wrapping NCs around exposed nerve in open wounds; to 
compare the effects in open vs. closed wound models
• Increased research could help address the major health 

disparities faced by the marginalized transgender and non-
binary community


