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Abstract

        
Stem cell therapies have become widely popular in orthopaedic surgery, with a recent interest in adipose-derived therapeutics. Adipose-derived mesenchymal signaling cells (ADSCs) and micronized adipose tissue (MAT) are unique therapies derived from different processing methods. Characterizing the most influential studies in lipoaspirate research can help clarify controversies in definitions, identify core literature, and further collective knowledge for educational purposes. The Science Citation Index Expanded subsection of the Web of Science Core Collection was systematically searched to identify the top 50 most cited publications (based on citation/year) on orthopaedic ADSCs or MAT research. Publication and study characteristics were extracted and reported using descriptive statistics. Level of evidence was assessed for applicable studies, and Spearman correlations were calculated to assess the relationship between citation data and level of evidence. The top 50 articles were published between the years 2003 and 2020, with 78% published in the year 2010 or later. The mean number of citations was 103.1 ± 81.1. The mean citation rate was 12.4 ± 6.0 citations per year. Of the 21 studies for which level of evidence was assessed, the majority were level III (10, 47.6%). The single study design most common among the top 50 cited articles was in vitro basic science studies (17 studies, 34%). Twenty-nine articles (58%) were classified as basic science or translational. Application to treat knee osteoarthritis was the most common focus of studies (14 studies, 28%), followed by in vitro analysis of growth factor and cell signaling markers (11 studies, 22%). No correlation was found between rank, citation rate, or year of publication and level of evidence. This study provides a current landscape on the most cited articles in lipoaspirates in orthopaedic surgery. With the expansion of ADSCs and MAT in the past two decades, this study provides the first historical landmark of the literature and a launching point for future research. Studies should explicitly state their processing methodology and whether their study investigates ADSCs or MAT to avoid misinformation.

      


        

Keywords

        adipose derived - 
        mesenchymal stem cells - 
        stromal vascular fraction - 
        micronized adipose tissue - 
        bibliometric analysis
      



      

Supplementary Material

      
	
Supplementary Material



    









Publication History

Received: 31 August 2022


Accepted: 16 December 2022


Accepted Manuscript online:
20 December 2022


Article published online:
02 February 2023



© 2023. Thieme. All rights reserved.

Thieme Medical Publishers, Inc.
333 Seventh Avenue, 18th Floor, New York, NY 10001, USA




 




	
References


	
1 
          
            Puzzitiello RN, 
          
          
            Dubin J, 
          
          
            Menendez ME. 
          
          et al. 
        Public opinion and expectations of stem cell therapies in orthopaedics. Arthroscopy 2021; 37 (12) 3510-3517.e2 



Google Scholar





	
2 
          
            Park YB, 
          
          
            Ha CW, 
          
          
            Rhim JH, 
          
          
            Lee HJ. 
          
        Stem cell therapy for articular cartilage repair: review of the entity of cell populations used and the result of the clinical application of each entity. Am J Sports Med 2018; 46 (10) 2540-2552 



Google Scholar





	
3 
          
            Caplan AI. 
          
        Mesenchymal stem cells: time to change the name!. Stem Cells Transl Med 2017; 6 (06) 1445-1451 



Google Scholar





	
4 
          
            Bhartiya D. 
          
        The need to revisit the definition of mesenchymal and adult stem cells based on their functional attributes. Stem Cell Res Ther 2018; 9 (01) 78 



Google Scholar





	
5 
          
            Im GI, 
          
          
            Shin YW, 
          
          
            Lee KB. 
          
        Do adipose tissue-derived mesenchymal stem cells have the same osteogenic and chondrogenic potential as bone marrow-derived cells?. Osteoarthritis Cartilage 2005; 13 (10) 845-853 



Google Scholar





	
6 
          
            Frisbie DD, 
          
          
            Kisiday JD, 
          
          
            Kawcak CE, 
          
          
            Werpy NM, 
          
          
            McIlwraith CW. 
          
        Evaluation of adipose-derived stromal vascular fraction or bone marrow-derived mesenchymal stem cells for treatment of osteoarthritis. J Orthop Res 2009; 27 (12) 1675-1680 



Google Scholar





	
7 
          
            Guilak F, 
          
          
            Estes BT, 
          
          
            Diekman BO, 
          
          
            Moutos FT, 
          
          
            Gimble JM. 
          
        2010 Nicolas Andry Award: multipotent adult stem cells from adipose tissue for musculoskeletal tissue engineering. Clin Orthop Relat Res 2010; 468 (09) 2530-2540 



Google Scholar





	
8 
          
            Zhou W, 
          
          
            Lin J, 
          
          
            Zhao K. 
          
          et al. 
        Single-cell profiles and clinically useful properties of human mesenchymal stem cells of adipose and bone marrow origin. Am J Sports Med 2019; 47 (07) 1722-1733 



Google Scholar





	
9 
          
            Anil U, 
          
          
            Markus DH, 
          
          
            Hurley ET. 
          
          et al. 
        The efficacy of intra-articular injections in the treatment of knee osteoarthritis: a network meta-analysis of randomized controlled trials. Knee 2021; 32: 173-182 



Google Scholar





	
10 
          
            Coleman SR. 
          
        Long-term survival of fat transplants: controlled demonstrations. Aesthetic Plast Surg 1995; 19 (05) 421-425 



Google Scholar





	
11 
          
            Dragoo JL, 
          
          
            Chang W. 
          
        Arthroscopic harvest of adipose-derived mesenchymal stem cells from the infrapatellar fat pad. Am J Sports Med 2017; 45 (13) 3119-3127 



Google Scholar





	
12 
          
            Kunze KN, 
          
          
            Burnett RA, 
          
          
            Wright-Chisem J, 
          
          
            Frank RM, 
          
          
            Chahla J. 
          
        Adipose-derived mesenchymal stem cell treatments and available formulations. Curr Rev Musculoskelet Med 2020; 13 (03) 264-280 



Google Scholar





	
13 
          
            Zhang J, 
          
          
            Liu Y, 
          
          
            Chen Y. 
          
          et al. 
        Adipose-derived stem cells: current applications and future directions in the regeneration of multiple tissues. Stem Cells Int 2020; 2020: 8810813 



Google Scholar





	
14 
          
            Yang WT, 
          
          
            Ke CY, 
          
          
            Yeh KT. 
          
          et al. 
        Stromal-vascular fraction and adipose-derived stem cell therapies improve cartilage regeneration in osteoarthritis-induced rats. Sci Rep 2022; 12 (01) 2828 



Google Scholar





	
15 
          
            Shimozono Y, 
          
          
            Fortier LA, 
          
          
            Brown D, 
          
          
            Kennedy JG. 
          
        Adipose-based therapies for knee pain-fat or fiction. J Knee Surg 2019; 32 (01) 55-64 



Google Scholar





	
16 
          
            Tremolada C, 
          
          
            Colombo V, 
          
          
            Ventura C. 
          
        Adipose tissue and mesenchymal stem cells: state of the art and Lipogems® technology development. Curr Stem Cell Rep 2016; 2 (03) 304-312 



Google Scholar





	
17 
          
            Ude CC, 
          
          
            Shah S, 
          
          
            Ogueri KS, 
          
          
            Nair LS, 
          
          
            Laurencin CT. 
          
        Stromal vascular fraction for osteoarthritis of the knee regenerative engineering. Regen Eng Transl Med 2022; 8 (02) 210-224 



Google Scholar





	
18 
          
            Kelly JC, 
          
          
            Glynn RW, 
          
          
            O'Briain DE, 
          
          
            Felle P, 
          
          
            McCabe JP. 
          
        The 100 classic papers of orthopaedic surgery: a bibliometric analysis. J Bone Joint Surg Br 2010; 92 (10) 1338-1343 



Google Scholar





	
19 
          
            Ahmad SS, 
          
          
            Evangelopoulos DS, 
          
          
            Abbasian M, 
          
          
            Röder C, 
          
          
            Kohl S. 
          
        The hundred most-cited publications in orthopaedic knee research. J Bone Joint Surg Am 2014; 96 (22) e190 



Google Scholar





	
20 
          
            Allahabadi S, 
          
          
            Feeley SE, 
          
          
            Lansdown DA, 
          
          
            Pandya NK, 
          
          
            Feeley BT. 
          
        Influential articles on pediatric and adolescent anterior cruciate ligament injuries: a bibliometric analysis. Orthop J Sports Med 2021; 9 (06) 232596712 11010772 



Google Scholar





	
21 
          
            Sochacki KR, 
          
          
            Jack II RA, 
          
          
            Nauert R, 
          
          
            Harris JD. 
          
        Correlation between quality of evidence and number of citations in top 50 cited articles in rotator cuff repair surgery. Orthop J Sports Med 2018; 6 (06) 23259671 18776635 



Google Scholar





	
22 
          
            Oeding JF, 
          
          
            Lansdown DA, 
          
          
            Leucht P, 
          
          
            Bosco III JA, 
          
          
            Konopka J, 
          
          
            Lajam CM. 
          
        Influential studies in orthopaedic platelet-rich plasma research are recent and consist of high levels of evidence: a review of the top 50 most cited publications. J Knee Surg 2023; 36 (08) 900-910 



Google Scholar





	
23 
          OCEBM Levels of Evidence—Centre for Evidence-Based Medicine (CEBM), University of Oxford. 
         Accessed July 31, 2022 at:  https://www.cebm.ox.ac.uk/resources/levels-of-evidence/ocebm-levels-of-evidence 








	
24 
          
            Koh YG, 
          
          
            Jo SB, 
          
          
            Kwon OR. 
          
          et al. 
        Mesenchymal stem cell injections improve symptoms of knee osteoarthritis. Arthroscopy 2013; 29 (04) 748-755 



Google Scholar





	
25 
          
            Barbera J, 
          
          
            Selverian S, 
          
          
            Courington R, 
          
          
            Mikhail C, 
          
          
            Colvin A. 
          
        The top 50 most influential articles in hip arthroscopy. Arthroscopy 2020; 36 (03) 716-722 



Google Scholar





	
26 
          
            Oeding JF, 
          
          
            Hernandez HC, 
          
          
            Bi A. 
          
          et al. 
        The fifty most cited publications on concentrated bone marrow aspirate with application in orthopedic surgery. J Knee Surg 2023; 36 (14) 1467-1472 



Google Scholar





	
27 
          
            Dhillon RS, 
          
          
            Schwarz EM, 
          
          
            Maloney MD. 
          
        Platelet-rich plasma therapy - future or trend?. Arthritis Res Ther 2012; 14 (04) 219 



Google Scholar





	
28 
          
            Allahabadi S, 
          
          
            Eftekhari A, 
          
          
            Feeley SE, 
          
          
            Feeley BT, 
          
          
            Lansdown DA. 
          
        Influential and highest cited shoulder instability articles: a bibliometric analysis. Orthop J Sports Med 2021; 9 (03) 232596712 1992577 



Google Scholar





	
29 
          
            Kunze KN, 
          
          
            Haddad A, 
          
          
            White AE, 
          
          
            Cohn MR, 
          
          
            LaPrade RF, 
          
          
            Chahla J. 
          
        The top 50 most cited publications in meniscus research. J Knee Surg 2023; 36 (03) 329-334 



Google Scholar





	
30 
          
            Mc Donald CK, 
          
          
            Moriarty P, 
          
          
            Varzgalis M, 
          
          
            Murphy C. 
          
        The top 50 most cited articles in cartilage regeneration. Biores Open Access 2017; 6 (01) 58-62 



Google Scholar





	
31 
          
            Kuhn TS. 
          
        Historical structure of scientific discovery. Science 1962; 136 (3518): 760-764 



Google Scholar





	
32 
          
            Paulus FM, 
          
          
            Cruz N, 
          
          
            Krach S. 
          
        The impact factor fallacy. Front Psychol 2018; 9: 1487 



Google Scholar





	
33 
          
            Garfield E. 
          
        100 citation classics from the Journal of the American Medical Association. JAMA 1987; 257 (01) 52-59 



Google Scholar





	
34 
          
            Murray MR, 
          
          
            Wang T, 
          
          
            Schroeder GD, 
          
          
            Hsu WK. 
          
        The 100 most cited spine articles. Eur Spine J 2012; 21 (10) 2059-2069 



Google Scholar





	
35 
          
            Bora P, 
          
          
            Majumdar AS. 
          
        Adipose tissue-derived stromal vascular fraction in regenerative medicine: a brief review on biology and translation. Stem Cell Res Ther 2017; 8 (01) 145 



Google Scholar










 

	
Supplementary Material





	
Supplementary Material











    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 54.89.13.143
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  