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Background
• Capsular contracture complicates 10-70% 

of implant-based breast reconstructions, 
resulting in deformity, multiple 
revisionary surgeries, and a significant 
economic burden. 

• Acellular Dermal Matrix (ADM) has been 
proposed as a method to reduce capsular 
contracture and is used in 75% of breast 
reconstructive surgeries despite limited 
understanding of its mechanism of action. 

Results
• The mean age was 51 years with a mean time to 

implant exchange of 7 months. Histological 
examination revealed significantly increased density 
of elastin fibers in the ADM versus native capsule 
specimens (***p<0.05) (Figure 2). 

• Using scRNA sequencing, we identified heterogeneity 
among fibroblasts identified from native versus ADM 
capsule (Figure 3). 

• Proteomic analysis revealed significant increases in 
cytokine concentration in ADM relative to native 
paired capsule specimens (*p<0.05, Figure 4) 

Objectives

• The aim of this study was to determine 
how the presence of ADM modulates the 
peri-prosthetic fibrotic micro-
environment.  

Methods
• At first stage tissue expander (TE) 

placement, the TE was incompletely 
covered in ADM (Figure 1). 

• Following informed consent, capsule 
specimens were obtained from (i) the 
peri-prosthetic capsule that develops 
adjacent to the TE (“native capsule”), and 
(ii) from the capsule that develops 
adjacent to the ADM (“ADM capsule”) at 
the time of TE-implant exchange. 

• Paired capsule specimens then underwent 
histological, scRNA sequencing and 
proteomic analysis. 

Conclusions

• Our findings support that the presence of ADM 
induces changes in the connective tissue matrix, 
fibroblast heterogeneity and niche signaling of the 
peri-prosthetic microenvironment relative to native 
capsule. 
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Fig. 1. Novel technique for obtaining paired 
patient samples

Fig. 2. Native (top) and ADM (bottom) Capsules 
stained with Trichome (left) /  Modified Van Gieson
(right)  

Fig. 4. Cytokine profiling of Native (black) versus 
Adm (green) capsules in a matched patient cohort.  

Fig. 3. scRNA
Seq ADM 
versus 
Native 
Capsules 
(top, left), 
Seurat 
clusters (top, 
right) 
Heat map of 
genes 
associated with 
each cluster  

Future Directions
• We are currently performing further validation of our 

transcriptional findings and examining differences in  
cellular cross-talk induced by ADM. ADM leads to key 
changes in the peri-prosthetic micro-environment and 
we hypothesize that this is a sophisticated process with 
interaction of T cells and fibroblasts. 
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