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ABSTRACT 

In recent years, Autologous Fat Grafting (AFG) and related therapies using Adipose-derived stem cells 

(ADSCs) have garnered increasing attention for their potential in regenerating tissue. However, the 

available literature exhibits substantial variation, making it difficult to determine whether AFG is 

superior to conventional wound care or other treatments. Based on our research findings and other 

evidence presented in the literature, it appears that adult mesenchymal stem cells from the stromal 

fraction of harvested fat play an active role in certain processes. Autologous fat, when activated by 

mechanical method, seems to have even more promising results. We present the clinical case of a 78-

year-old male who suffered from right leg chronic osteomyelitis resulting in sporadic episodes of 

recrudescence and a chronic ulcer. As Autologous Fat Grafting (AFG) becomes increasingly recognized 

as a viable treatment option for cutaneous wounds, we have incorporated a novel approach to the 

Coleman technique by utilizing an orbital mechanical force of 97 G on adipose tissue for 6-10 minutes to 

activate the fat. The patient underwent weekly medications with a progressive improvement of his 

clinical picture. The treatment of ulcers by fat grafting activated is yielding encouraging results and, in 

our opinion, could become suitable in all types of ulcers as an additional or alternative procedure with 

low morbidity. 

Keywords: Adipose Tissue, Chronic Ulcers, Gene Activation, Inflammation, Mechanical Activation, 

Mesenchymal Stem Cells 



Case Report                                                                                                                                Andreoletti S, et al. 2023; 4(3): 1-09 

DOI: http://dx.doi.org/10.47746/FMCR.2023.4305 

  

 

2 Front Med Case Rep, ISSN: 2582-8142                                                             https://www.jmedicalcasereports.org/ 

Introduction 

 A 78-year-old male came to our Emergency Room (March 2017) reporting erythema, edema, and 

pain localized to the right leg associated with a febrile spur. The patient suffered from right leg chronic 

osteomyelitis resulting in sporadic episodes of recrudescence and a chronic ulcer.  

 The patient underwent weekly medications for 59 months. To boost wound healing, autologous fat 

graft injections were recommended as a valuable procedure. In 2022 the patient underwent one fat grafting 

surgical procedure with wound improvement but without full coverage of bone exposure. After 8 months 

a new fat grafting procedure was performed with autologous fat processed by Coleman and activated with 

mechanical method with promising results. 

 Osteomyelitis is a pyogenic infection and inflammation of the bone, which remains challenging for 

both patients and physicians (Reinisch et al., 2019). 

 Osteomyelitis usually presents as an acute infection, but it may evolve into a chronic condition. 

Treatment generally involves evaluation; staging; determination of microbial etiology and susceptibilities; 

antimicrobial therapy; and, if necessary, debridement, dead-space management, and bone stabilisation 

(Schmitt, 2017; Carek et al., 2001). 

 The potential of Autologous Fat Grafting (AFG) as a treatment option for cutaneous wounds is 

gaining recognition, as preclinical studies suggest that AFG can supply a wealth of cytokines and growth 

factors that facilitate the regeneration and restructuring of soft tissue (Condé-Green et al., 2016). 

While there is currently no universally established protocol for Autologous Fat Grafting (AFG), several 

factors associated with lipoaspirate harvest (Zhu et al., 2010; Keck et al., 2010; Hassan et al., 2014; Raposio 

et al., 2017; Raposio et al., 2014), processing (Condé-Green et al., 2010; Hivernaud et al., 2017), and 

implantation (Coleman, 2001) have been demonstrated to impact both the viability of Adipose-derived 

stem cells (ADSCs) and the retention of the graft. The most common method of AFG is based on the Coleman 

technique (Coleman, 2008).  

 The technique mentioned above, known as Coleman or lipofilling, comprises two surgical 

procedures conducted with local anesthesia and potential patient sedation. The first step involves the 

extraction of adipose tissue from the hips or trochanteric region using a blunt cannula measuring 3 mm in 

diameter. Afterward, the harvested tissue undergoes centrifugation at 3000 rotations per minute for 3 

minutes. This process aims to separate a fraction of the aspirated fat from the waste fraction, which is rich 
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in triglycerides resulting from the breakdown of the adipocyte component (referred to as the liquid 

fraction). The resulting pellet represents a portion of adipocyte and stromal-vascular tissue enriched with 

mesenchymal stem cells. We have added to this the activation with the application of an orbital mechanical 

force for 6–10 min at 97 g to the adipose tissue, lipoaspirated and treated according to Coleman procedures. 

This mechanical stimulation activates new properties in fat such as the suppression of the cytokines TNF 

alpha and IL-1 alpha and the overproduction of the cytokine TSG6, with anti-inflammatory activity. In 

addition, a large increase in the stemness of the activated fat mesenchymal cells is observed. The use of 

activated adipose tissue leads to a drastic reduction in both in vivo and in vitro production of IL6, IL1alpha, 

and beta. These properties reveal an anti-inflammatory action proven by the use of specific animal models 

and as described in detail in our previous study (Carelli et al., 2018). 

 In this clinical case, we propose the encouraging effects of the use of autologous fat activated with 

mechanical method on wound healing as a relatively easy-to-perform, cost-effective, and well-tolerated 

procedure.  

 The patient received detailed information about the procedure, including its benefits, risks, and 

potential outcomes. Ethical approval was sought and obtained to ensure that the procedure adhered to 

ethical guidelines and standards. Informed consent was obtained from the patient, indicating their 

understanding of the procedure, its potential risks, and their agreement to undergo the treatment 

voluntarily. This process ensures that the patient was fully informed and had the opportunity to make an 

educated decision about their participation in the procedure. 

Description 

 A 78-year-old male came to our Emergency Room (March 2017) reporting erythema, edema, and 

pain localized to the right leg associated with a febrile spur. The patient underwent a left leg amputation 

after a traumatic injury while using a motor hoe, dating back to 1976. The right leg, although severely 

damaged by the accident, was addressed with conservative treatment. Since the traumatic event, the 

patient suffered from right leg chronic osteomyelitis resulting in sporadic episodes of recrudescence, the 

most recent being treated with unspecified antibiotics at another hospital. 

 In the suspicion of a new event of osteomyelitis, an RMI evaluation of the right leg was carried out, 

resulting in no evidence of an infectious involvement of the bone tissue neither at the right knee joint nor 

distal to it. The RMI pointed out cellulitis-related signal alterations localized caudally to the right knee joint, 

along the lateral side of the leg. 
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 On clinical evaluation of the right leg, two soft tissue defects were found: the first caudally to the 

knee joint, the latter on the heel. The former was localized in an area of the skin characterized by scarring 

and tissue atrophy as a consequence of the above-mentioned traumatic injury. Both skin lesions were 

reported as subjected to cyclical phases of spontaneous improving and worsening even though never 

reaching a complete healing state. 

 On the right leg, a 3 cm wide circular lesion was surrounded by edematous and erythematous skin 

(Fig. 1). The bottom of the ulcer was covered with fibrin and reached the bone plane resulting in bone 

exposure. A biopsy of the margins of the skin defect was performed for culture testing. C group 

Streptococcus was identified, and appropriate antibiotic therapy was administered. After medication with 

chloramphenicol + collagenase ointment, the ulcer was covered with a sterile plaster. Negative pressure 

wound therapy, which began the following day, was recommended for the treatment of the lesion with a 

continuous pressure gradient of -50 mmHg. 

 

Figure 1: On the right leg, a 3cm wide circular lesion was surrounded by edematous and erythematous skin. The bottom of the 

ulcer was covered with fibrin and reached the bone plane resulting in bone exposure. 

 The patient underwent weekly medications which were brought forward if needed. The right leg 

lesion’s improvement was slow requiring medications for the following years, propped up by hyperbaric 

oxygen therapy which was administered in March 2019. Starting the same month, the patient underwent 

photobiomodulation therapy to hasten the slow-paced healing process of the ulcer. 

 To boost wound healing, autologous fat graft injections were recommended as a valuable 

procedure. In 2022 the patient underwent two fat grafting surgical procedures, the first dating March 2022, 

and the latter in November 2022. Both were performed under local anesthesia. The results are shown in 

Fig. 2. Autologous Adipose tissue was collected from the patient’s hips, after infiltration of an anesthetic 

solution made up of 100 ml of physiological saline, 10 ml of mepivacaine 10ml/dl, and 10 ml of 

levobupivacaine 5 mg/dl. The harvested tissue was then centrifuged at 3000 rpm for 3 minutes, following 
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the Coleman technique. After careful curettage of the ulcer’s edges and the exposed bone tissue to find a 

vital and vascularized plane, autologous fat graft injections were performed in the tissues surrounding the 

ulcer. The skin lesion was covered with paraffin gauze dressings, sterile gauze, and a cohesive bandage. 

Proper local anesthesia was administered in each step of the procedure. The patient was discharged the 

same day of the fat graft procedure and clinical examinations were scheduled for the following weeks. 

 After 8 months a new fat grafting procedure was performed. Not only the harvested fat cells were 

processed as stated by Coleman but were also activated with mechanical method. Autologous fat was 

collected from the patient’s hips, after infiltration of an anesthetic solution (10 ml mepivacaine 20 mg/ml, 

10ml levobupivacaine 7.5 mg/ml). The harvested tissue was then centrifuged at 3000 rpm for 3 minutes, 

as stated by the Coleman technique. The purified fat cells were activated. Careful curettage of the ulcer’s 

bone bottom was performed, and autologous fat graft injections were performed in the tissues surrounding 

the ulcer. The skin lesion was then covered with paraffin gauze dressings, sterile gauze, and a cohesive 

bandage. Proper local anesthesia was administered in each step of the procedure. The patient was 

discharged the same day. Weekly clinical examinations and medications were scheduled to assess the 

degree of epithelialization while waiting for the ulcer to be completely resolved. The latest dressing 2 

months after the surgical intervention can be seen in the Fig. 3. As depicted in the images, there was a 

significant transformation from an initially large and exposed bone ulcer prior to autologous fat grafting. 

Over time, there was a noticeable and gradual process of reepithelialization. Fig. 2 demonstrates some 

improvement in the lesion, although there was still an area of bone exposure measuring 2 cm x 2cm in 

diameter. However, after 2 months of activated fat grafting, a visible reduction in ulcer size was observed, 

with a measured ulcer of 10 mm x 8mm. Additionally, there was extended reepithelialization leading to 

coverage of the previously exposed bone. 

 

Figure 2: In 2022 the patient underwent two fat grafting surgical procedures, the first dating March 2022, and the latter in 

November 2022. Both were performed under local anesthesia. The results are shown in this figure. 
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Figure 3: This is the latest dressing showing increasing bone coverage. 

Discussion 

 Autologous fat grafting (AFG) has been employed as a cosmetic procedure to address concerns such 

as volume loss or contour irregularities for a significant duration (Condé-Green et al., 2016). In the last ten 

years, there has been an increasing focus on the regenerative capabilities of Autologous Fat Grafting (AFG) 

and associated therapies involving Adipose-derived stem cells (ADSCs) (Condé-Green et al., 2016). 

 The stromal vascular fraction (SVF) of lipoaspirate samples contains Adipose-derived stem cells 

(ADSCs) that have been shown to stimulate neoangiogenesis, activate local stem cell niches, and alter 

immune responses through the release of bioactive molecules (Bertozzi et al., 2017; Zhu et al., 2010). 

Additionally, they can enhance the terminal phenotypes of cells involved in wound healing, such as 

fibroblasts and keratinocytes (Bellini et al., 2017). However, there has been no comprehensive evaluation 

of various Autologous Fat Grafting (AFG) techniques for wound healing, and it remains uncertain whether 

any specific approach or combination of approaches is superior. Chronic ulcers on the lower limb constitute 

a particularly challenging situation with a high risk of morbidity for the patient, often associated with 

recurrent surgical debridement and, eventually, amputations in a compromised vascularized environment 

(Luck et al., 2018). 

 Autologous Fat Grafting (AFG) has recently emerged as a promising therapeutic approach for 

treating cutaneous wounds, and preclinical research suggests that it can supply a wealth of cytokines and 

growth factors that facilitate the regeneration and restructuring of soft tissue (Condé-Green et al., 2016). 

However, there is insufficient evidence to ascertain whether AFG is superior to standard wound care or 

alternative treatments. Additionally, it is not clear whether a specific type of AFG technique leads to 

superior wound healing and how this varies depending on the underlying cause of the wound. Because of 

substantial heterogeneity in the existing literature, it is not possible to establish any superiority of AFG 

over traditional wound care or treatment options (Malik et al., 2020). Lastly, there has been no comparative 
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assessment of various Autologous Fat Grafting (AFG) techniques for wound healing, leaving it uncertain 

whether any specific approach or combination of approaches is superior (Luck et al., 2018). Our research 

(Carelli et al., 2018; Klinger et al., 2008; Klinger et al., 2013; Caviggioli et al., 2009; Caviggioli et al., 2008; 

Caviggioli et al., 2010; Klinger et al., 2010; Klinger et al., 2011; Caviggioli et al., 2012) and other evidence in 

the literature suggest an active role of adult mesenchymal stem cells from the stromal fraction of harvested 

fat. Autologous fat, when activated by mechanical method, seems to have even more promising results. In 

this case report we wanted to include photographs that clearly showed the rapid improvement of the 

wound after just one session of activated lipofilling. In our Institute, we are working on a single-center 

prospective study to evaluate the clinical efficacy of autologous fat grafting in the treatment of keloid scars 

and retracting, painful and radiodystrophic scars.  

 Future projects will focus on well-designed, blinded, prospective studies on activated autologous 

fat. Comprehensive reporting of methodological details, and objective outcome measures will be 

imperative to uphold scientific rigor and enhance the reliability of the findings. 

Conclusion 

 The treatment of ulcers by fat grafting activated is yielding encouraging results and, in our opinion, 

could become suitable in all types of ulcers as an additional or alternative procedure with low morbidity. 

Compliance with Ethical Standards: Conflict of Interest statement: The authors declare that they have no 

conflicts of interest to disclose. 

Acknowledgments: This work was funded by the Department of Surgery at the Humanitas Clinical 

Research. 

References 

Bellini E, Grieco MP, Raposio E. The science behind autologous fat grafting. Ann Med Surg (Lond) 2017; 24: 65-73.  

Bertozzi N, Simonacci F, Grieco MP, Grignaffini E, Raposio E. The biological and clinical basis for the use of adipose-derived 

stem cells in the field of wound healing. Ann Med Surg (Lond) 2017; 20: 41-48. 

Carek PJ, Dickerson LM, Sack JL. Diagnosis and management of osteomyelitis. Am Fam Physician 2001; 63: 2413-2420. 

Erratum in: Am Fam Physician 2002; 65: 1751.  

Carelli S, Colli M, Vinci V, Caviggioli F, Klinger M, Gorio A. Mechanical Activation of Adipose Tissue and Derived 

Mesenchymal Stem Cells: Novel Anti-Inflammatory Properties. Int J Mol Sci 2018; 19: 267 

Caviggioli F, Giannasi S, Vinci V, Cornegliani G, Levi D, Gaetani P, Caviggioli F. Neurovascular compression of the greater 

occipital nerve: Implications for migraine headaches. Plast Reconstr Surg 2012; 129: 353e-354e. 



Case Report                                                                                                                                Andreoletti S, et al. 2023; 4(3): 1-09 

DOI: http://dx.doi.org/10.47746/FMCR.2023.4305 

  

 

8 Front Med Case Rep, ISSN: 2582-8142                                                             https://www.jmedicalcasereports.org/ 

Caviggioli F, Klinger F, Forcellini D, Catania B, Salval A, Vinci V, Villani F, Klinger M. Scar treatment by lipostructure. Update 

in Plastic Surgery 2009; 2: 51-53. 

Caviggioli F, Klinger F, Villani F, Fossati C, Vinci V, Klinger M. Correction of cicatricial ectropion by autologous fat graft. 

Aesthetic Plast Surg 2008; 32: 555-557. 

Caviggioli F, Maione L, Vinci V, Klinger M. The most current algorithms for the treatment and prevention of hypertrophic 

scars and keloids. Plast Reconstr Surg 2010; 126: 1130-1131. 

Coleman SR. Structural fat grafts: the ideal filler? Clin Plast Surg 2001; 28: 111-9.  

Coleman WP 3rd. Fat transplantation. Facial Plast Surg Clin North Am 2008; 16: 451-458.  

Condé-Green A, de Amorim NF, Pitanguy I. Influence of decantation, washing and centrifugation on adipocyte and 

mesenchymal stem cell content of aspirated adipose tissue: a comparative study. J Plast Reconstr Aesthet Surg 2010; 63: 1375-

1381.  

Condé-Green A, Kotamarti V, Marano MA, Lee ES, Granick MS. Adipose Stem Cells Isolated from Excised Burned Tissue: Is 

There Potential for Clinical Use? Plast Reconstr Surg 2016; 137: 767e-768e.  

Condé-Green A, Marano AA, Lee ES, Reisler T, Price LA, Milner SM, Granick MS. Fat Grafting and Adipose-Derived 

Regenerative Cells in Burn Wound Healing and Scarring: A Systematic Review of the Literature. Plast Reconstr Surg 2016; 137: 302-

312.  

Hassan WU, Greiser U, Wang W. Role of adipose-derived stem cells in wound healing. Wound Repair Regen 2014; 22: 313-

325. 

Hivernaud V, Lefourn B, Robard M, Guicheux J, Weiss P. Autologous fat grafting: A comparative study of four current 

commercial protocols. J Plast Reconstr Aesthet Surg 2017; 70: 248-256.  

Keck M, Zeyda M, Gollinger K, Burjak S, Kamolz LP, Frey M, Stulnig TM. Local anesthetics have a major impact on viability 

of preadipocytes and their differentiation into adipocytes. Plast Reconstr Surg 2010; 126: 1500-1505. 

Klinger FM, Caviggioli F, Forcellini D, Vinci V, Maione L, Pajardi G, Klinger M. Breast fistula repair after autologous fat 

graft: A case report. Case Rep Med 2011; 2011: 547387. 

Klinger M, Caviggioli F, Klinger FM, Giannasi S, Bandi V, Banzatti B, Forcellini D, Maione L, Catania B, Vinci V. Autologous 

fat graft in scar treatment. J Craniofac Surg 2013; 24: 1610-1615. 

Klinger M, Caviggioli F, Vinci V, Salval A, Villani F. Treatment of chronic posttraumatic ulcers using autologous fat graft. 

Plast Reconstr Surg 2010; 126: 154e-155e. 

Klinger M, Marazzi M, Vigo D, Torre M. Fat injection for cases of severe burn outcomes: a new perspective of scar 

remodeling and reduction. Aesthetic Plast Surg 2008; 32: 465-469 

Luck J, Smith OJ, Malik D, Mosahebi A. Protocol for a systematic review of autologous fat grafting for wound healing. Syst 

Rev 2018; 7: 99.  

Malik D, Luck J, Smith OJ, Mosahebi A. A Systematic Review of Autologous Fat Grafting in the Treatment of Acute and 

Chronic Cutaneous Wounds. Plast Reconstr Surg Glob Open 2020; 8: e2835.  



Case Report                                                                                                                                Andreoletti S, et al. 2023; 4(3): 1-09 

DOI: http://dx.doi.org/10.47746/FMCR.2023.4305 

  

 

9 Front Med Case Rep, ISSN: 2582-8142                                                             https://www.jmedicalcasereports.org/ 

Raposio E, Caruana G, Bonomini S, Libondi G. A novel and effective strategy for the isolation of adipose-derived stem cells: 

minimally manipulated adipose-derived stem cells for more rapid and safe stem cell therapy. Plast Reconstr Surg 2014; 133: 1406-

1409.  

Raposio E, Simonacci F, Perrotta RE. Adipose-derived stem cells: Comparison between two methods of isolation for 

clinical applications. Ann Med Surg (Lond) 2017; 20: 87-91.  

Reinisch KB, Zuk G, Raptis DA, Bueter M, Guggenheim M, Stasch T, Palma AF. Autologous lipotransfer for bone defects 

secondary to osteomyelitis: A report of a novel method and systematic review of the literature. Int Wound J 2019; 16: 916-924.  

Schmitt SK. Osteomyelitis. Infect Dis Clin North Am 2017; 31: 325-338.  

Zhu M, Zhou Z, Chen Y, Schreiber R, Ransom JT, Fraser JK, Hedrick MH, Pinkernell K, Kuo HC. Supplementation of fat grafts 

with adipose-derived regenerative cells improves long-term graft retention. Ann Plast Surg 2010; 64: 222-228.  

Zhu M, Zhou Z, Chen Y, Schreiber R, Ransom JT, Fraser JK, Hedrick MH, Pinkernell K, Kuo HC. Supplementation of fat grafts 

with adipose-derived regenerative cells improves long-term graft retention. Ann Plast Surg 2010; 64: 222-228.  


