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ABSTRACT 

 

Introduction: Ankle osteoarthritis (OA) in young patients is predominantly post-traumatic 

in etiology. Most nonsurgical treatments only provide transient relief of symptoms. 

Intraarticular injections of adipose tissue have successfully managed hip and knee OA. 

There is a single case report on using micro-fragmented adipose cell therapy in ankle 

OA. This pilot study aims to evaluate the efficacy of autologous micro-fragmented 

adipose cell transplantation in treating patients with end-stage ankle OA. Materials and 

Methods: Patients with post-traumatic, symptomatic Kellgren-Lawrence grade 3 to 4 

ankle OA were treated with a single intra-articular injection of autologous micro 

fragmented fat cells. The cells were obtained through limited abdominal liposuction. 

Primary outcome measures were the Manchester-Oxford Foot Questionnaire (MOXFQ) 

score and the Foot and Ankle Ability Measure (FAAM) score. Scores were recorded 

preoperatively and during clinic follow-ups at 2 weeks, 6 weeks, 6 months, and 12 

months. Results: Five patients with severe post-traumatic ankle OA were included in the 

study. The mean age was 43 years. No perioperative complications relating to 

abdominal liposuction and intraarticular injection were recorded throughout the 12-

month follow-up period. The MOXFQ scores showed a statistically significant 

improvement, from an average score of 63 at baseline to 37.2 at 12 months (p= < 

0.0001). Similarly, there was a significant improvement in the mean FAAM scores, from 

51.4 at baseline to 57 at 12 months (p= < 0.0001). Discussion: This study demonstrates 

promising early results in managing end-stage ankle OA in young patients using a single-

dose autologous micro fragmented fat cells therapy. The improvement in patient-

reported symptoms and function is demonstrated to be sustained over 12 months. The 

findings confirm that this new treatment modality is a safe and effective alternative to 

other commonly available treatments in carefully selected patients. 
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Introduction 

Ankle osteoarthritis (OA) is uncommon in 

young people, and up to 90 % is post-

traumatic in nature [1].  Most nonsurgical 

treatments for ankle OA give transient 

relief. This pilot study aims to evaluate the 

efficacy of autologous micro-fragmented 

adipose cell transplantation in patients 

with end-stage ankle OA. We hypothesize 

that autologous micro-fragmented 

adipose cell injection can reduce pain 

and improve the quality of life for patients 

with ankle arthritis. Literature has shown 

some evidence of using autologous fat in 

large joints such as hip and knee OA [2,3]. 

There is so far only a single case report, 

which was previously published by our 

institution, in which micro fragmented 

adipose cells therapy is used in stage 

ankle osteoarthritis [4]. 

Materials and Methods 

All patients treated with a single intra-

articular injection of autologous micro-

fragmented fat cells were prospectively 

followed up for 12 months. We included 

adults between the age of 18-55 years, 

end-stage (symptomatic Kellgren-

Lawrence grade 3 to 4) ankle OA and 

previous failed conservative 

management.  Patients with previous 

septic and inflammatory arthritis were 

excluded from the study. Primary 

outcome measures were the 

Manchester-Oxford Foot Questionnaire 

(MOXFQ) score and the Foot and Ankle 

Ability Measure score (FAAM). Patient 

demographics and scores were recorded 

in the clinic preoperatively. All patients 

had weight-bearing radiographs of the 

ankle preoperatively.  MOXFQ and FAAM 

scores were compared to the pre-

operative baseline at 2 weeks, 6 weeks, 6 

months, and 12 months post-procedure. 

Surgical Technique 

All procedures were performed using a 

standardized technique by senior 

orthopaedic and plastic surgeons. 

Limited abdominal liposuction was 

performed under general anaesthetic.  A 

stab incision was made over the 

abdomen (Fig. 1), and about 1000 ml of 

saline infiltrated the abdominal fat. Using 

a handheld manual suction technique 

with a 3mm lipoaspirate cannula 

connected to a 20mL syringe, 

lipoaspirate was collected. Lipoaspirate 

was then transferred to the Lipogems kit 

for processing, which involved the 

mechanical breakdown of adipose tissue 

for around 20 minutes.  The final 15 ml of 

the product was injected into the ankle 

joint. Procedural steps are illustrated in 

Fig. 1. Abdominal binder was applied for 

7 - 14 days to avoid haematoma or 

collection. Patients were allowed partial 

weight bearing in a walking boot for two 

weeks, with advice to avoid strenuous 

activities for 6 weeks. Patients were 

followed up at regular intervals at 2 

weeks, 6 weeks, 6 months, and 12 months 

post-procedure, and MOXFQ and FAAM 

scores were obtained at each visit.  

Results 

Five patients with post-traumatic 

osteoarthritis were included in the study. 3 

patients were male, and 2 were female. 

The mean age was 43 years (31-51). All 

patients had previous surgery for 

traumatic fractures. Demographic 

information and details about the initial 

injury and its management are presented 

in Table 1. No perioperative 

complications were noted relating to 

abdominal liposuction and intra-articular 

injection of lipoaspirate. There were no 
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complications recorded in the 12-month 

follow-up period.  

Microsoft Excel software data analysis 

tool pack was employed for statistical 

analysis. P value significance was set at 

0.05. MOXFQ scores were analysed using 

the ANOVA two-factor test. Improvement 

in scores was shown in all patients after 

treatment (p=<0.0001). Recorded scores 

at baseline, 2 weeks, 6 weeks, 6 months, 

and 12 months are presented in Table 2. 

Mean MOXFQ scores are illustrated in Fig. 

2. There was also a statistically significant 

improvement in the FAAM ADL scores of 

all 5 patients, demonstrated using the 

paired t test (p= <0.0001). Results are 

shown in Table 3. The mean FAAM score 

increased from 51.4 to 57 at 12 months 

(Fig. 3).  

 

Tables: 

Table 1: Patient demographics and details of initial injury 

Patient number 1 2 3 4 5 

Gender M M F F M 

Age 40 51 44 31 51 

BMI 31 28.8 23.2 34.8 n/a* 

Initial trauma Bimalleolar 

fracture 

Distal tibia 

fracture 

Trimalleolar 

fracture 

Trimalleolar 

fracture 

Bimalleolar 

fracture 

Initial management  ORIF IM nail ORIF ORIF ORIF 

Year injury sustained  2014 1992 2012 2012 n/a 

*information not available  

 

Table 2: MOXFQ scores at baseline, 2 weeks, 6 weeks, 6 months and 12 months post treatment 

Patient number MOXFQ scores  

 Pre-operative 2 weeks 6 weeks 6 months  12 months 

1 58 45 30 26 31 

2 63 50 36 31 36 

3 63 51 40 35 44 

4 66 47 30 27 30 

5 65 50 35 32 45 
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   p= <0.0001 

 

 

Fig. 2: Mean MOXFQ scores at baseline, 2 weeks, 6 weeks, 6 months and 12 months post treatment 

 

 

Table 3: FAAM ADL scores at baseline, 6 months, and 12 months post treatment 

Patient number FAAM ADL Score  

 Preoperative 6 months 12 months 

1 59 79 65 

2 48 60 52 

3 50 71 58 

4 45 64 50 

5 55 75 60 

   p= <0.0001 
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Fig. 3: Mean FAAM ADL score at baseline and 6 months post treatment 

 

Figures: 

Fig. 1: Steps involved in aspiration and processing of fat cells using Lipogems procedure and injection of 

adipose-derived stem cells. a: Aspiration of fat cells from abdomen using wide bore needle. b: Processing of 

harvested fat. c: Processing and washing of the fat. d: Microfragmented adipose-derived fraction. e: 

Injection of adipose-derived stem cells into ankle joint. 
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Discussion 

Ankle arthritis is challenging to manage in 

orthopaedic surgery. Patients with ankle 

arthritis are usually post-traumatic and 

younger at the diagnosis; they also 

progress more rapidly to end-stage 

disease than patients with hip or knee 

arthritis [1]. Many non-operative 

modalities are available to treat ankle 

osteoarthritis, including weight loss, 

physiotherapy, braces, nonsteroidal anti-

inflammatory drugs (NSAIDs), intraarticular 

steroids, and hyaluronic acid injections 

[5]. Currently, no effective therapy can 

successfully reverse the progression of 

osteoarthritis [6]. 

With advances in regenerative medicine, 

intra-articular injections of mesenchymal 

cells (MSCs) have emerged as an 

alternative cellular therapy for the 

treatment of OA. Most current cell 

therapies involve MSCs due to their ability 

to differentiate into adipocytes, 

chondrocytes, osteoblasts, myocytes, 

hepatocytes, and endothelial cells, their 

immunoregulatory function to reduce 

inflammation in OA, and their ability to 

provide an adequate environment to 

regenerate damaged tissues [7]. MSCs 

were first isolated from bone marrow by 

Friedenstein and co-workers in 1966 [8] 

and later used as a significant source of 

MSCs by different researchers. It is a well-

established concept that fat tissue is an 

optimal source of mesenchymal cells [7]. 

Fat tissue is available in abundance in the 

body and can be easily harvested with a 

minimally invasive surgical approach, thus 

decreasing morbidity [9]. 

We used the Lipogems® system to 

harvest, process, and transfer micro-

fragmented adipose tissue, which is well-

described in the literature [10]. It involves 

a simple, self-contained mechanical 

technique with an enzyme-free 

technology, able to convert fat aspirate 

into a micro-fragmented adipose-derived 

fraction. This technique reduces the size 

of the adipose tissue clusters using mild 

mechanical forces and eliminates oil and 

blood residue. This process provides 

micro-fragmented fat [3,10] in 15-20 

minutes. Lipogems® tissue product 

represents an autologous implantable 

product that incorporates the main 

elements for a perfect natural 

regenerative response: The Scaffold 

(adipose tissues), the Cells (Pericytes), 

and the Growth factors [10]. The resulting 

product obtained is composed of small 

intact adipose tissue clusters (250-650 

microns) and contains pericytes retained 

within an intact and biologically primed 

(by the mechanical trauma) stromal 

vascular niche [10].  

The regenerative potential of fat cells in 

patients with degenerative and 

inflammatory joint diseases has been 

used in the literature [2,3,4,8,11]. The intra-

articular injection of Lipogems® for 

treating osteoarthritis of knees and hips 

has been successfully used with 

improvement in short and long-term pain 

resolution [2,3,8,11].  In a recent 

randomised clinical trial, autologous 

adipose-derived stem cell therapy was 

associated with clinically significant 

improvement in pain and function in 

symptomatic knee OA [2]. Another study 
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has successfully used the micro-

fragmented adipose tissue in 32 treated 

knees showing substantial improvements 

in terms of pain and cartilage quality for 

up to 12 months [3]. A recently published 

multi-centric, international, open-label 

study showed a clinical improvement 

after 2 years using micro fragmented fat 

cells in grade 2 and 3 knee osteoarthritis 

[12].  

There are only a few studies published in 

the literature in which autologous micro-

fragmented fat cells have been used for 

ankle arthritis [4,13]. Shimozono et al 

published a retrospective study using 

arthroscopic debridement and adjuvant 

autologous adipose tissue injection, 

showing positive results in the treatment 

of KT grade 3 ankle arthritis [4]. Niazi et al 

published a case report in 2020 in which 

Lipogems therapy was successfully used 

for advanced arthritis of the ankle. Our 

series of patients had a mean age of 43 

years with advanced ankle arthritis and 

showed positive results compared to their 

baseline function. There was no 

intraoperative or delayed complications 

observed in all patients included in the 

study. This therapy uses patients’ own fat 

tissue to provide pericytes and growth 

factors to promote healing. It benefits 

young people who do not want to 

undergo surgery or wish to defer it to a 

later age. 

We compared our results to other well-

established, nonsurgical treatments for 

ankle OA. A Cochrane systematic review 

by Witeveen et al. [14] evaluated the 

results of six randomised controlled trials 

(RCTs) comparing hyaluronic acid (HA) 

injections to placebo. Evidence of 

improved functional scores at 6 months 

was thought to be inconclusive. One of 

the RCTs comparing different dosing 

schedules favored 3 courses of HA 

injections [15]; other studies have used 

between 3 to 5 courses of injections [5, 

16]. This is in contrast to a single intra-

articular injection described in our study. 

Similarly, studies describing platelet-rich 

plasma (PRP) injections for ankle OA have 

required 3 to 4 courses of injections [17, 

18]. Futawa et al. [18] reported the 

positive effect of PRP was reduced at 

only 24 weeks after the last injection. A 

2018 systematic review of intra-articular 

injections for ankle OA treatment [19] 

found no RCTs available evaluating the 

use of corticosteroids; the effects of 

steroid injections were thought to be 

short-term.  

Conclusion 

This study shows that a single-dose 

autologous micro fragmented fat cells 

therapy improves clinical, functional, and 

quality of life in post-traumatic ankle OA. 

All patients involved in the study would 

otherwise have had to undergo an ankle 

fusion procedure. The treatment provides 

sustained, safe, and reproducible results 

up to and beyond 12 months, with 

improvement observed in all patients as 

early as 6 weeks postoperatively. 

Lipogems treatment can be used when 

standard treatment options such as 

physical therapy, NSAIDs or steroid 

injections have not provided sufficient 

relief. There were no complications of the 

therapy observed in this study. The 

presented findings provide promising 

early evidence that this treatment 

modality is a safe and effective 

alternative in carefully selected patients, 

with likely superior results compared to 

other available treatments. Results 

presented in this study are limited to a 
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small number of patients; longer follow-up 

studies with larger patient numbers would 

be needed to draw more robust 

conclusions. 

Declarations: 

Funding: 

This research did not receive any specific 

grant from funding agencies in the 

public, commercial, or not-for-profit 

sectors. 

Conflict of Interest: 

1. No benefits in any form have been 

received or will be received from a 

commercial party related directly or 

indirectly to the subject of this article. 

2. The authors received no financial 

support for the research, authorship, 

and/or publication of this article. 

 

 

References: 

1. Valderrabano V, Horisberger M, Russell 

I, Dougall H, Hintermann B. Etiology of 

Ankle Osteoarthritis. Clinical 

Orthopaedics and Related Research 

2008;467(7):1800–1806.  

2. Freitag J, Bates D, Wickham J, Shah K, 

Huguenin L, Tenen A, Boyd R. Adipose-

derived mesenchymal stem cell therapy 

in the treatment of knee osteoarthritis: a 

randomized controlled trial. Regenerative 

Medicine 2019;14(3):213-230.  

3. Hudetz D, Boric I, Rod E, Jelec Z, Radic 

A, Vrdoljak T et al. The effect of intra-

articular injection of autologous 

microfragmented fat tissue on 

proteoglycan synthesis in patients with 

knee osteoarthritis. Genes 2017;8(10):270. 

4. Niazi N, Islam A, Aljawadi A, Akbar Z, 

Pilla A. Autologous Micro Fragmented 

Adipose Cell Therapy for End-Stage Ankle 

Osteoarthritis—Case Report and Review 

of Literature. SN Compr. Clin. Med 

2021;3:909–913.  

5. Cohen M, Altman R, Hollstrom R, 

Hollstrom C, Sun C, Gipson B. Safety and 

efficacy of intra-articular sodium 

hyaluronate (Hyalgan) in a randomized, 

double blind study for osteoarthritis of the 

ankle. Foot Ankle Int 2008;29(7):657–663. 

6. Cheng D, Visco C. Pharmaceutical 

therapy for osteoarthritis. PM R 

2012;4(5):S82-8. 

7.  Zuk P, Zhu M, Ashjian P, De Ugarte D, 

Huang J, et al. Human adipose tissue is a 

source of multipotent stem cells. 

Molecular biology of the cell 

2002;13(12):4279- 4295.  

 

8.  Friedenstein A, Piatetzky-Shapiro I , 

Petrakova K. Osteogenesis in transplants 

of bone marrow cells. J 

EmbryolExpMorphol 1966;16(3):381-90. 

9. Strem B, Hicok K, Zhu M, Wulur I, Alfonso 

Z, et al. Multipotential differentiation of 

adipose tissue-derived stem cells. The 

Keio journal of medicine 2005;54(3):132-

141.  

10. Tremolada, C, Colombo V, Ventura 

C. Adipose Tissue and Mesenchymal 

Stem Cells: State of the Art and 

Lipogems® Technology Development. 

Current Stem Cell Reports 2016; 2(3):304–

312.  

11.Russo A, Condello V, Madonna V, Zorzi 

C. Two years experience with Lipogems® 

system: our indications and results. 

Sigascot 2016.  

12. Gobbi A, Dallo I, Rogers C, Striano 

RD, Mautner K, et al. Two-year clinical 

outcomes of autologous 

microfragmented adipose tissue in elderly 

patients with knee osteoarthritis: a multi-

centric, international study. International 

Orthopaedics (2021);45(5):1179–1188. 

https://link.springer.com/article/10.1007/s42399-021-00753-2
https://link.springer.com/article/10.1007/s42399-021-00753-2
https://link.springer.com/article/10.1007/s42399-021-00753-2
https://link.springer.com/article/10.1007/s42399-021-00753-2
https://link.springer.com/article/10.1007/s00264-021-04947-0#auth-Alberto-Gobbi
https://link.springer.com/article/10.1007/s00264-021-04947-0#auth-Ignacio-Dallo
https://link.springer.com/article/10.1007/s00264-021-04947-0#auth-Christopher-Rogers
https://link.springer.com/article/10.1007/s00264-021-04947-0#auth-Richard_D_-Striano
https://link.springer.com/article/10.1007/s00264-021-04947-0#auth-K_-Mautner
https://link.springer.com/journal/264
https://link.springer.com/journal/264


 

2022 ,November  Edition |www.jbino.com | Innovative Association 
 

J.Bio.Innov11(6), pp: 1521-1531, 2022 |ISSN 2277-8330 (Electronic)                                      Noman et al  ., 

 
13. Shimozono Y, Dankert J, Kennedy J. 

Arthroscopic Debridement and 

Autologous Micronized Adipose Tissue 

Injection in the Treatment of Advanced-

Stage Posttraumatic Osteoarthritis of the 

Ankle. Cartilage 2020; 

doi:10.1177/1947603520946364.  

14. Witteveen A, Hofstad C, Kerkhoffs G. 

Hyaluronic acid and other conservative 

treatment options for osteoarthritis of the 

ankle. Cochrane Database of Systematic 

Reviews 2015;10. 

doi:10.1002/14651858.cd010643.pub2. 

15. Witteveen A, Sierevelt I, Blankevoort L, 

Kerkhoffs G, van Dijk C. Intra-articular 

sodium hyaluronate injections in the 

osteoarthritic ankle joint: effects, safety 

and dose dependency. Foot and Ankle 

Surgery 2010;16(4):159–63. 

16. Murphy E, Curtin M, McGoldrick N, 

Thong G, Kearns S. Prospective Evaluation 

of Intra-Articular Sodium Hyaluronate 

Injection in the Ankle. The Journal of Foot 

and Ankle Surgery 2017;56(2):327–331.  

17. Repetto I, Biti B, Cerruti P, Trentini R, 

Felli L. Conservative Treatment of Ankle 

Osteoarthritis: Can Platelet-Rich Plasma 

Effectively Postpone Surgery? J Foot 

Ankle Surg 2017;56(2):362-365.  

18. Fukawa T, Yamaguchi S, Akatsu Y, 

Yamamoto Y, Akagi R, Sasho T. Safety 

and Efficacy of Intra-articular Injection of 

Platelet-Rich Plasma in Patients With 

Ankle Osteoarthritis. Foot Ankle Int 

2017;38(6):596-604. 

19. Vannabouathong C, Del Fabbro G, 

Sales B, Smith C, Li CS, Yardley D, et al. 

Intra-articular Injections in the Treatment 

of Symptoms from Ankle Arthritis: A 

Systematic Review. Foot Ankle Int 

2018;39(10):1141-1150.  

 

 


