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Data reported as mean ± standard error of the mean

The PCL group showed a significant enhancement in the
total number of myelinated axons ofthe rat sciatic nerve
when compared to the Wire group (P=O.OIO), When
compared with the NG group and the AG group, the PCL
group showed an improvement but not a statistically
significant one,

There was a good correlation between the area of nerve
tissue and the number of myelinated axons for the PCL
group at both 24 wks (r'=0.71) and 12 weeks (r'=0,61)
(see Figure below). The correlation was not as prominent
for other groups due to more scattering ofthe data.

Conclusions: The importance of maintaining structural
integrity ofnerve guides during nerve regeneration was
evident by the increased number of myelinated axons
observed with the increase in lumen space available for
nerve fibers to grow. All else being equal, the PCL group
had a higher number of regenerated myelinated axons as
compared with the Wire group and the NG group for
repairing a 10mm nerve gap in the rat sciatic nerve. This
observation would expect to be manifested as the nerve
gap increases. The highly rigid metal wire tends to cause
a significant collagen contraction, resulting in the
reduction oflumen space, Future work will focus on the
use ofPCL supported nerve guides for the repair oflonger
nerve defects.
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Nerve Total Number of Nerve Tissue Area
Repair Myelinated (xlO' f!m2

)

Type Axons
PCL 8621 ± 1849 6.51 ± 1.27
NG 4726 ± 1463 6.17± 1.13
Wire 3514 ± 1167 4,54 ± 0,83
AG 5251 ± 651 9.35 ± 2.60

Normal 6410 ± 147 6.28 ± 0.34
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Statement of Purpose: Entubulation nerve repair
techniques using resorbable nerve guides made of natural
and synthetic polymers have been widely accepted as a
successful alternative to nerve grafts for repairing nerve
defects less than 3 em, However, to repair nerve defects
greater than 3 em, the rate ofresorption, new tissue
replacement and subsequent remodeling become
important factors to consider, At present these factors are
difficult to control. In order to prevent the premature
resorption ofthe nerve guide which could lead to
undesirable graft collapse and kinking, we examine the
use of a compression resistant graft for the repair of a Icm
gap in the rat sciatic nerve,
Materials and Methods:
Engineering ofNerve Gnides: Collagen nerve guides
without the circumferential reinforcement (NG) were
engineered by methods described elsewhere (I).
Titanium wire reinforced nerve guide (Wire group) and a
resorbable e-caprolactone-L-Iactide copolymer (PCL)
filament reinforced nerve guide (PCL group) were
engineered by circumferentially embedding wire or PCL
filament between two layers of partially dehydrated
collagen fibers. All nerve guides were freeze dried,
crosslinked, packaged and sterilized,
In vitro evaluation of compression resistance: Nerve
guides (1.5mm \D, 14mm length) were hydrated in water
for 5 minutes, Water was removed from the lumen and
the sample was slowly compressed at a rate of 1.27
em/min until walls came into contact using a Chatillon
TCD-200 tension/compression platform test stand.
In vivo implantation in rats: Standard microsurgical
techniques were used. Female Sprague-Dawley rats were
anesthetized with sodium pentobarbitol, followed by
shaving and cleaning of site prior to exposing the sciatic
nerve. A 5 mm segment ofnerve was excised, resulting
in a 10 mm gap after retraction ofthe transected nerve.
For the nerve guide groups (PCL, Wire and NG), 2 mm of
each nerve stump was inserted into each end ofa 14 mm
nerve guide and sutured in place with 10-0 nylon suture
resulting in a gap of 10 mm, For the autograft (AG)
group, a 10 mm section ofnerve guide was excised,
inverted, rotated 1800 and sutured back in place with 10-0
nylon suture, Animals were sacrificed at 12 and 24 weeks
(N=8 per time point per group for a total of 64 animals)
and evaluated by histomorphometrical methods,
Results: Compression resistance values at time zero were
9.98 ± 0,94N for the Wire group, 3.36 ± 0,43N for the
PCL group and 0.19 ± O.04N for the NG group, After
four weeks incubation in saline at 37 °c (resorbable
groups only) the PCL nerve guide had a compression
resistance measurement of2.06 ± 0.52N while the NG
group was no longer compression resistant. Table below
shows the results of histomorphometrical evaluation of
axonal regeneration at 24 weeks post-operation.


