
World Journal of
Orthopedics

ISSN 2218-5836 (online)

World J Orthop  2024 November 18; 15(11): 1001-1111

Published by Baishideng Publishing Group Inc



WJO https://www.wjgnet.com I November 18, 2024 Volume 15 Issue 11

World Journal of 

OrthopedicsW J O
Contents Monthly Volume 15 Number 11 November 18, 2024

EDITORIAL

Adipose-derived stem cells and knee osteoarthritis: New perspectives, old concerns1001

de Sousa EB, Gabbi Filho JPA, Gameiro VS, Baptista LS

Cardiotoxicity concerns in total joint arthroplasty1007

Cheng CH, Hao WR, Cheng TH

ORIGINAL ARTICLE

Retrospective Study

Effectiveness of negative pressure wound therapy in complex surgical treatment of necrotizing fasciitis of 
the upper limb

1015

Lipatov KV, Asatryan A, Melkonyan G, Kazantcev AD, Solov’eva EI, Krivikhin DV, Gorbacheva IV, Cherkasov UE

Observational Study

Artificial intelligence awareness and perceptions among pediatric orthopedic surgeons: A cross-sectional 
observational study

1023

Alomran AK, Alomar MF, Akhdher AA, Al Qanber AR, Albik AK, Alumran A, Abdulwahab AH

Predictive factors for coronal and sagittal graft extrusion length after using tendon autograft for medial 
meniscus reconstruction

1036

Zhu TW, Xiang XX, Li CH, Li RX, Zhang N

Presentation and management outcome of foot drop with tibialis posterior tendon transfer1047

Saaiq M

Basic Study

Impacts of mesenchymal stem cells and hyaluronic acid on inflammatory indicators and antioxidant 
defense in experimental ankle osteoarthritis

1056

Hagag UI, Halfaya FM, Al-Muzafar HM, Al-Jameel SS, Amin KA, Abou El-Kheir W, Mahdi EA, Hassan GANR, Ahmed OM

Gene expression analysis of cytokines and MMPs in melatonin and rhBMP-2 enhanced bone remodeling1075

Paulini MR, Montarele LF, Pitol DL, Giannocco G, Pereira BF, Buchaim DV, Reis CHB, Buchaim RL, Mardegan Issa JP

CASE REPORT

Ilizarov technique for treatment of a giant aneurysmal bone cyst at the distal femur: A case report1088

Long XY, Sun F, Wang T, Li P, Tian Z, Wu XW

Metagenomic next-generation sequencing may assist diagnosis of osteomyelitis caused by Mycobacterium 
houstonense: A case report

1095

Lin HY, Tan QH



WJO https://www.wjgnet.com II November 18, 2024 Volume 15 Issue 11

World Journal of Orthopedics
Contents

Monthly Volume 15 Number 11 November 18, 2024

Arthroscopic synovectomy for synovial hyperplasia in chronic knee gouty arthritis: A case report1101

Utoyo GA, Calvin C

LETTER TO THE EDITOR

Insights and implications from the study on meniscus reconstruction using tendon autograft1109

Nguyen PD, Lam TK



WJO https://www.wjgnet.com III November 18, 2024 Volume 15 Issue 11

World Journal of Orthopedics
Contents

Monthly Volume 15 Number 11 November 18, 2024

ABOUT COVER

Peer Reviewer of World Journal of Orthopedics, Jie Wen, PhD, Assistant Professor, Associate Chief Physician, 
Department of Pediatric Orthopedics, Hunan Provincial People's Hospital, The First Affiliated Hospital of Hunan 
Normal University, Changsha 410013, Hunan Province, China. cashwj@qq.com

AIMS AND SCOPE

The primary aim of World Journal of Orthopedics (WJO, World J Orthop) is to provide scholars and readers from 
various fields of orthopedics with a platform to publish high-quality basic and clinical research articles and 
communicate their research findings online. 
    WJO mainly publishes articles reporting research results and findings obtained in the field of orthopedics and 
covering a wide range of topics including arthroscopy, bone trauma, bone tumors, hand and foot surgery, joint 
surgery, orthopedic trauma, osteoarthropathy, osteoporosis, pediatric orthopedics, spinal diseases, spine surgery, 
and sports medicine.

INDEXING/ABSTRACTING

WJO is now abstracted and indexed in PubMed, PubMed Central, Emerging Sources Citation Index (Web of 
Science), Scopus, Reference Citation Analysis, China Science and Technology Journal Database, and Superstar 
Journals Database. The 2024 Edition of Journal Citation Reports® cites the 2023 journal impact factor (JIF) for WJO 
as 2.0; JIF Quartile: Q2. The WJO’s CiteScore for 2023 is 3.1. 

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Yu-Qing Zhao; Production Department Director: Xiao-Mei Zheng; Cover Editor: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Orthopedics https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2218-5836 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

November 18, 2010 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Massimiliano Leigheb, Xiao-Jian Ye https://www.wjgnet.com/bpg/gerinfo/208

EXECUTIVE ASSOCIATE EDITORS-IN-CHIEF POLICY OF CO-AUTHORS

Xin Gu https://www.wjgnet.com/bpg/GerInfo/310

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

http://www.wjgnet.com/2218-5836/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

November 18, 2024 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2024 Baishideng Publishing Group Inc https://www.f6publishing.com

PUBLISHING PARTNER PUBLISHING PARTNER's OFFICIAL WEBSITE

The Minimally Invasive Spine Surgery Research Center Of Shanghai Jiaotong 
University

https://www.shtrhospital.com/zkjs/info_29.aspx?itemid=647

© 2024 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: office@baishideng.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/bpg/GerInfo/310
http://www.wjgnet.com/2218-5836/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
https://www.shtrhospital.com/zkjs/info_29.aspx?itemid=647
mailto:office@baishideng.com
https://www.wjgnet.com


WJO https://www.wjgnet.com 1001 November 18, 2024 Volume 15 Issue 11

World Journal of 

OrthopedicsW J O
Submit a Manuscript: https://www.f6publishing.com World J Orthop 2024 November 18; 15(11): 1001-1006

DOI: 10.5312/wjo.v15.i11.1001 ISSN 2218-5836 (online)

EDITORIAL

Adipose-derived stem cells and knee osteoarthritis: New 
perspectives, old concerns

Eduardo B de Sousa, José Paulo A Gabbi Filho, Vinicius S Gameiro, Leandra S Baptista

Specialty type: Orthopedics

Provenance and peer review: 
Invited article; Externally peer 
reviewed.

Peer-review model: Single blind

Peer-review report’s classification
Scientific Quality: Grade A 
Novelty: Grade A 
Creativity or Innovation: Grade A 
Scientific Significance: Grade A

P-Reviewer: Zheng K

Received: May 29, 2024 
Revised: October 16, 2024 
Accepted: November 5, 2024 
Published online: November 18, 
2024 
Processing time: 170 Days and 6.3 
Hours

Eduardo B de Sousa, Vinicius S Gameiro, Department of General and Specialized Surgery, 
Fluminense Federal University, Rio de Janeiro 24070-090, Brazil

José Paulo A Gabbi Filho, Department of Orthopaedics, Quinta D’Or Hospital, Rio de Janeiro 
20941-150, Brazil

Leandra S Baptista, Duque de Caxias Campus Prof Geraldo Cidade, Federal University of Rio 
de Janeiro, Rio de Janeiro 25065-050, Brazil

Corresponding author: Eduardo B de Sousa, MD, PhD, Department of General and Specialized 
Surgery, Fluminense Federal University, Rua Ataíde Parreiras 100, Rio de Janeiro 24070-090, 
Brazil. eduardobranco.joelho@gmail.com

Abstract
In this editorial, we comment on the paper by Muthu et al published in the recent 
issue of the journal. This editorial review focusses on the use of adipose-derived 
stem cells (ADSCs) in knee osteoarthritis treatment. We discuss the differences 
between the stromal vascular fraction and microfragmented adipose tissue and 
highlight the results of clinical studies comparing both treatments and the use of 
hyaluronic acid, platelet-rich plasma, and bone marrow aspirate concentrate. The 
use of expanded ADSCs is also discussed; moreover, concerns regarding 
treatment with ADSCs, particularly the heterogeneity of published studies and 
the need to standardize protocols to explore clinical potential is explored.

Key Words: Adipose tissue; Adipose-derived stem cells; Stromal vascular fraction; Knee; 
Osteoarthritis; Microfragmented adipose tissue

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Adipose tissue has been described being superior to bone marrow as a source 
mesenchymal stem cell due to its lower invasiveness and higher cell content. Hence, 
products derived from the adipose tissue for the treatment of knee osteoarthritis re-
present a potential perspective of treatment. However, although most papers describe 
their potential use, papers present heterogenous protocols heterogeneity in for har-
vesting and delivery represent a concern.
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INTRODUCTION
Knee osteoarthritis (KOA) is a chronic disease that affects the whole synovial joint, leading to cartilage degeneration, 
synovial inflammation, and subchondral bone thickening[1,2]. KOA treatment involves conservative (non-operative) 
measures, including education, analgesics and anti-inflammatory drugs, corticosteroids, and physical therapy and 
exercise. Surgical measures include arthroscopy, osteotomy, and total joint replacement[3,4]. In the last decades, interest 
in the use of orthobiologics, biologic materials for orthopedic disease treatment, has increased. These include platelet-rich 
plasma (PRP), bone marrow concentrate, and mesenchymal stem cells owing to their potential role in relieving KOA 
symptoms, slowing disease progression, and regenerating articular cartilage[5-7]. In the systematic review by Muthu et al
[8] in 2023, adipose tissue was described as superior to bone marrow as a mesenchymal stem cell source in terms of safety 
and KOA improvement. However, the authors recommended future trials to confirm their findings. A thorough literature 
analysis regarding the use of products derived from adipose tissue for KOA treatment leads to the insight that they have 
treatment potential; however, the heterogeneity of protocols and published studies reveals concerns similar to those 
reported with other orthobiologic therapies. Beginning with their nomenclature, papers describing various treatments as 
adipose-derived stem cells (ADSCs) are common. However, ADSC can be observed in distinct proportions in microfrag-
mented adipose tissue (MFAT) and stromal vascular fraction (SVF). For their suitable isolation and expansion in culture, 
ADSC must be isolated from SVF[9]. Moreover, these sources of ADSC (Figure 1) may differ in their clinical effect[10,11]. 
Another concern involves patient stratification aiming to predict outcomes[12], especially in KOA as the disease presents 
different phenotypes[13]. This review aimed to highlight the differences between various ADSC treatments and to 
present the most recent studies involving their use in clinical practice.

ADSC
The SVF, a cell fraction of adipose tissue without adipocytes, consists of heterogeneous nonadipocyte cell types such as 
fibroblasts, vascular cells, macrophages, and plastic adherent cells amenable to culture, called ADSC[14-16]. The SVF 
contains factors that enhance and stimulate regenerative pathways including angiogenesis, cell proliferation, and differ-
entiation[17] and is predominantly obtained through collagenase digestion, centrifugation, washing, and filtration[15,16]. 
MFAT is a type of adipose tissue processing wherein the lipoaspirate is fragmented into 0.2-0.8 clusters, maintaining 
stromal cells intertwined in the extracellular matrix content, including ADSCs and pericytes[18]. MFAT produced by 
different systems may lead to distinct cellular content, consequently affecting the cytokine profile[16,19]. Besides, MFAT 
extracted from patients with obesity exhibits greater pro-inflammatory cytokine patterns and effects[20]. ADSC are 
fibroblastic-like cells isolated from the SVF using enzymatic or mechanical processing of adipose tissue[21]. ADSC 
popularity rose given their ease of harvest, yielding up to 10% of nucleated cells compared to 0.001%-0.01% found in bone 
marrow-derived stem cells; high proliferative potential and expansion; and low rate of complications[22]. ADSC can be 
differentiated in vitro into adipocytes, osteoblasts, chondroblasts, and myocytes[23]. Moreover, ADSCs do not lose their 
chondrogenic potential and expansion properties with age, and have greater anti-inflammatory properties[24].

NON-EXPANDED ADSC: STUDIES ON SVF AND MFAT
Jeyaraman et al[25] affirmed that level I evidence studies involving the use of SVF for KOA treatment were available and 
suggested establishing standardized protocols following regulatory requirements. SVF isolation can be alternatively 
performed using mechanical or physical forces to modify adipose tissue structural integrity and to avoid the potential 
side effects of enzymatic digestion, preserving cells in their native environment[17,26]. Boada-Pladellorens et al[27] 
suggested that SVF was a safe and promising treatment for KOA, indicating that the products need standardization and 
cell number homogenization. This finding was confirmed by Goncharov et al[28], noting the safety and efficacy of SVF in 
improving pain, symptoms, and mobility in patients with KOA and presenting with few or no adverse effects. Goncharov 
et al[28] also indicated the need to evaluate the study design, sample size, and method variability, prioritizing patient 
safety. Aletto et al[29] reported excellent clinical and radiographical results using intra-articular SVF for KOA treatment.

Kim et al[30] reported that arthroscopically implanted SVF used in the treatment of Outerbridge grade 3-4 cartilage 
lesions in KOA can result in pain relief and cartilage regeneration, which correlated to magnetic resonance imaging 
outcomes at 12 months. Santoprete et al[31] concluded that SVF is a safe and effective procedure with low morbidity for 
patients with KOA [Kellgren-Lawrence grade (K-L) ≥ 2]. Hong et al[32] indicated that “superior to hyaluronic acid (HA)” 
SVF treatment was safe, relieved pain, improved function, and repaired cartilage in patients with K-L grades 3-4 KOA. 
Bolia et al[33] suggested that both bone marrow aspirate concentrate (BMAC) and SVF presented short-term symptomatic 
relief in patients with KOA; however, SVF resulted in better pain reduction. Gobbi et al[34] concluded that one MFAT 

https://www.wjgnet.com/2218-5836/full/v15/i11/1001.htm
https://dx.doi.org/10.5312/wjo.v15.i11.1001


de Sousa EB et al. ADSC and KOA

WJO https://www.wjgnet.com 1003 November 18, 2024 Volume 15 Issue 11

Figure 1 Different sources of adipose derived stem cells according to the processing. Microfragmented adipose tissue is obtained after mechanical 
fragmentation of the lipoaspirate. Stromal vascular fraction can be obtained by centrifugation, enzymatic digestion, which are processed in the same surgical 
procedure, or by cell culture, which demands longer time due to culture expansion and is more expansive, besides needing another procedure for infiltration.

injection improved clinical, functional, and quality of life outcomes in K-L grade 2-4 KOA patients at two years. Similarly, 
Yu et al[35] noted that autologous MFAT improved knee pain and function 9-12 months after injections; no adverse effects 
were observed after 18 months compared to baseline. Wu et al[36] observed that compared to HA, treatment with MFAT 
following arthroscopic surgery was safe and effective given better improvement in pain and function between 12 and 24 
months in patients with KOA. Ulivi et al[37] concluded that MFAT and arthroscopic debridement improved functional 
outcomes and magnetic resonance imaging appearance compared to isolated arthroscopy in patients with KOA.

Comparing KOA treatment at six months using PRP and MFAT revealed clinical improvements without differences in 
outcomes[38,39]. However, a prospective comparative trial concluded that intra-articular injection of BMAC and ADSCs 
improved pain and function in patients with KOA at six months, without notable differences between them[40]. Oeding 
et al[41] noted that PRP was superior to HA for KOA treatment, confirming the results of Belk et al[42], who also su-
ggested that leukocyte-poor PRP would be superior to leukocyte-rich PRP. Belk et al[43] also indicated that KOA 
treatment with PRP or BMAC may improve clinical outcomes when compared to HA. Russo et al[44] suggested that 
MFAT can be used in patients with moderate to severe KOA ineligible for knee replacement owing to the positive 
relationship between worse preoperative scores and better clinical outcomes. However, Screpis et al[45] despite reporting 
that MFAT was a safe, minimally-invasive treatment for patients with KOA, alerted that worse clinical outcomes would 
be associated with advanced K-L grade 4 KOA.

STUDIES ON EXPANDED/CULTURED ADSC
Kim et al[46] affirmed that expanded/cultured ADSC led to significant pain relief and functional improvement in patients 
with K-L grade 3 KOA, but suggested that long-term follow-up was required to explore the disease-modifying effects and 
their duration. Comparing ADSC and leukocyte-poor PRP for KOA treatment, both resulted in good clinical outcomes at 
six months, but ADSC was superior at twelve and twenty-four months[47]. Huang et al[48] concluded that the potential 
risks and side effects of ADSC must be explored, although it presents promising results in KOA treatment. Furthermore, 
Issa et al[49] observed that ADSC was a safe and effective treatment, presenting short and possibly long-term results on 
pain and functional outcomes for patients with KOA. Their results corroborate those of Yang et al[50] which indicated 
that single or multiple injections of both ADSC or SVF were safe and improved pain in patients with KOA. Schweich-
Adami et al[51] reported the treatment of one patient with KOA with expanded ADSC, resulting in an improvement in 
pain and quality of life. Finally, Yokota et al[52] observed that both the intra-articular injection of SVF and ADSC in 
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patients with KOA led to clinical improvement; however, ADSC revealed superior results in terms of improvement of 
pain and symptoms, suggesting that a clinical trial should be conducted for further validation.

CONCLUSION
KOA treatment using adipose tissue and associated cells has been increasing currently owing to the ease of harvesting 
and low morbidity. Moreover, adipose tissue presents higher mesenchymal stem cell content than bone marrow. Based 
on published studies, ADSC presents better clinical outcomes than HA, PRP, and BMAC. However, most studies 
describing the potential use of ADSC present heterogeneous protocols for harvesting and delivery. Hence, concerns 
similar to other orthobiological treatments persist, and more studies are required to establish adequate protocols for their 
clinical use.
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