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Background and Hypothesis: Injury to soft tissue with volumetric muscle loss
(VML) concomitant to segmental bone defects (SBDs) can be difficult to treat.
One potential option is skeletal muscle autograft (SMA). We hypothesize the
maximal torque measured in vivo and Radiographic Union Scale for Tibial
Fractures (RUST) scores will be increased in the VML+SBD+SMA group
compared to the VML+SBD group, but will be decreased compared to SBD
alone.

Experimental Design or Project Methods: 18 male, Yucatan minipigs aged 18-
21 months were randomized into 3 groups: VML+SBD+SMA, VML+SBD, and
SBD. This study is still ongoing with 12 pigs having had the surgery performed to
date. In vivo muscle testing was performed prior to surgery in both hindlimbs to
assess baseline strength. RUST scores and in vivo muscle testing was/will be
performed at 1, 2, and 3 months post-injury. All procedures were conducted
following approved IACUC protocol.

Results: Muscle testing results demonstrate no significant difference between
control and operative limbs pre-surgery (T-tests, p= 0.673, 0.824, and 0.739 for
VML+SBD+SMA, VML+SBD and SBD groups, respectively), or between the 3
different groups pre- or post-surgery (2-way ANOVA, p=0.788). The average
RUST score for each treatment group at 2 months was 6.8+2.2, 7.7 7.7+1.1, and
8.6 8.6+0.4 for VML+SBD+SMA (n=2), VML+SBD (n=5), and SBD (n=3) groups,
respectively.

Conclusion and Potential Impact: The lack of difference amongst groups on
pre-operative muscle testing and a difference post-operatively between control
and operative legs post-operatively help to validate this study. Preliminary results
demonstrate a reduced RUST score for the VML+SBD+SMA group; however,
this along with the lack of difference found in muscle testing results post-
operatively may be an artifact due to small sample size and/or timing.
Development of a model for VML and SBD will allow for testing of therapies for
treat clinical problems.



