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Abstract 
 
Purpose: Utilizing adipose-derived stem cells (ASCs) is an emerging method to harvest adult stem cells capable 
of differentiation into a number of cell types associated with the mesenchymal lineage

1
. This study is directed by 

the hypothesis that the Stromal Vascular Fraction (SVF) cellular yield and ASC growth are affected by patient 
characteristics, harvesting technique and harvest site. 
 
Methods: Adipose was obtained via en-bloc resection or tumescent liposuction. Forty-five adipose samples were 

collected from subject’s arm, thigh, abdomen, or flank.  Growth curves were obtained by incubating samples for 
average 14 days with periodic cell counts.  Cells were also cultured in osteogenic, adipogenic and endothelial cell 
differentiation media for 14-21 days.  qRT-PCR was used with osteocalcin, lipoprotein lipase; CD31 as markers 
for differentiated osteocytes, adipocytes, and endothelial cells, respectively.   
 
Results: Gender or age in did not affect SVF yield.  Obese subjects had a decreased SVF yield (figure 1), while 

those with a history of smoking trended towards a decreased SVF yield.  There was not a difference in the SVF 
yield between adipose tissue harvested by liposuction versus resection. However, there was a difference in total 
cell yield based on anatomic site—the highest yield from the upper arm (figure 2). Cell doubling time was shorter 
for ASCs from lipoaspirated tissue. ASCs isolated from the arm have greater osteogenic differentiation ability than 
the abdomen, flank, and thigh.  ASCs differentiated into adipocytes, osteocytes, and endothelial cells expressed 
appropriate markers using qRT-PCR. 
 
Conclusions: Obese subjects have a lower SVF yield per gram of tissue.  Smoking history shows a trend toward 

decreasing SVF yield. Cells harvested from the arm have shown a difference in the SVF cellular yield and 
osteogenic differentiation ability. Our findings suggest that ASCs from different harvesting techniques and 
anatomic sites does affect SVF yield and ASC growth.  
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Figure 2.  SVF Yield Based on Anatomic Site.   
ASCs harvested from the arm has a 
significantly greater SVF yield than cells 
harvested from other sites. p=0.008 

* 

Figure 1.  SVF Yield Based on BMI.   
Patients with BMI <30 produce a greater SVF 

yield than those with BMI >30 (p=0.05).   

* 



References 
1. Butala, P., Hazen, A., Sxoalski, C., et al.  Endogenous Stem Cell Therapy Enhances Fat Graft 

Survival.  J. Plastic and Reconstructive Surgery.  (Advanced Copy) 
2. Moioli, E., Chen, M., Yang, R.  Hybrid Adipogenic Implants from Adipose Stem Cells for Soft Tissue 

Reconstruction in vivo.  Tissue Engineering.  2010;  16:3299-3307. 
3. Yoshimura, K., Katsujiro, S., Noriyuki, A., et al.  Cell-Assisted Lipotransfer for Cosmetic Breast 

Augmentation: Supportive Use of Adipose-Derived Stem/Stromal Cells.  Aesthetic Plastic Surgery.  2008; 
32:48-55. 

4. Zhang, P., Moudgill, N., Hager, E., et al.  Endothelial Differentiation of Adipose-Derived Stem Cells from 
Elderly Patients with Cardiovascular Disease.  Stem Cells and Development.  2010; 1-12. 

5. Jurgens, W., Oedayrajsingh-Varama, M.J., Helder, M., et al.  Effect of Tissue-Harvesting Site on Yield of 
Stem Cells Derived from Adipose Tissue: Implications for Cell-Based Therapies. Cell Tissue Research. 
2008; 332:415-416. 

 
 
Disclosure/Financial Support 
Supported in part by a National Institutes of Health Grant.   
 
None of the authors has a financial conflicts of interest in relation to this paper. 


