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BACKGROUND RESULTS

 Traumatic brain injuries (TBI) are common and debilitating - ™

for military personnel. { 1. TriNetX Query highlights an increased risk of HO in trauma patients with concurrent HO. J 4. scRNA-seqg of NHO tissue and bone marrow highlight adrenergic signaling gene expression.

Genetic ablation of adrenergic signaling reduces HO volume.
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TriNetX, LLC de-identified clinical database was used to compile two cohorts. Trauma included all A~
_ : : patients with trauma to the extremities without head, spinal cord, or nerve injury. Trauma and TBI D WT Adrb1/2nul Tendon HO Ay ymAP - s - it
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Knowledge gap: few NHO transcriptomics datasets to date. Included all patients with extremity trauma with concurrent TBI. Cohorts were matched by age, | / 0.4 kot ) et JHTIGHANS

endothelial cell cluster. B) GO Adrenoceptor
signaling score comparing T to TBIT and C) for
all clusters between conditions (p*<0.05). D)
Micro-CT Imaging nine weeks after TBI with
concurrent tenotomy in wildtype and Adrbl/2

male sex, external causes of morbidity, and various injuries that may confer an increased risk of , /
| EARNING OBJECTIVES HO (location of Injury, concurrent burn wound, pre-existing musculoskeletal disease, etc.). A)
Percentage of patients with a diagnosis of NHO following the injury. B) Graphical representation of
nercentage of cohort with HO. C) Risk difference and ratio analyses.
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pathological musculoskeletal repair, including 0.0 ”U”d mice feSU“eddH'g S'g*fl'flgégg reduction of
heterotopic ossification. 2. scRNA-seq of NHO Model highlights increased osteogenic and angiogenesis gene expression. WT Adrp7/27!  t€ndon-associate (p***<0.001).
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A) Schematic of pseudorabies virus (PRV-152) injection
to the hindlimb footpad and subsequent retrograde
trans-synaptic tracing. B) Axial reconstruction by serial
two-photon tomography of murine brain four days after
PRV-152 Injection. C) Heatmap of left and right
hemisphere normalized probability of mapping to the
Mouse Brain Atlas grouped by brain region/function
with L/R bias labeling. Only regions with labeling are
visualized. D) Immunofluorescent histology of TBI/T
and tenotomy alone tissues shows increased tyrosine
hydroxylase (TH) staining, suggesting increased TH+ Lt N ik
neurogenesis into the injury site (n=1/group). DAPI TH " DAPI TUBB3 DAPI TH TUBB3

INJURY MODEL AND METHODS

Tenotomy Closed Skull Impact

A) Micro-CT Imaging nine weeks after tenotomy or TBI with concurrent tenotomy resulted In
Increased HO volumes (p*<0.05). B) Single-cell RNA sequencing UMAP from tenotomy Injury site
seven days after injury identified differences in cell types in mesenchymal progenitor cells and
fioroblasts. C) Marker gene expression for each cluster. D) Monocle 2.0 trajectory analysis of MPC
and fibroblast clusters showed three distinct branches (left, top), distribution of cells split by cell
type (top, middle), distribution split by Injury (top, right), and mesenchymal progenitor cell,
chondrogenic (So0x9), and osteogenic (Runx2) gene expression (bottom). E) Angiogenesis score
using Seurat Module Score from list of GO Angiogenesis term with t-test between condition (grey CONCLUSIONS
P<0.05 Increased In tenotomy, black p<0.05 increased in TBI/T).
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 Concurrent TBI increases the risk of neurogenic HO In trauma patients.
» TriNetX Cohort Analysis  Immunofluorescent Histology { 3. NHO has increased neovasculogenesis three weeks post-injury compared to tenotomy injury. J « TBI with concurrent Achilles’ tenotomy increases HO compared to tenotomy alone

« Murine model of NHO e Adrb1/2 Knockout Mice « TBI drives MPCs away from fibroblast fate and towards osteogenic/chondrogenic cell fate.
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T TBIT T TBIT wound healing, supporting a role for sympathetic signaling in TBI-induced NHO pathogenesis.

A) Schematic of hindlimb histology section. B) Confocal microscopy tile scan of hindlimb in both A N IAMS ( L EV‘ LA B CDM RP

conditions (scale bar=500 um). C) Graphs of area of Endomucin stain or TUBB3 stain normalized DEPARTMENT OF WAR
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