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ADJUVANT THERAPIES IN REFRACTORY ULCERS

•Special dressings 

•Dermal Matrix 

•Extracellular Matrix 

•Hyperbaric Chamber 

•Negative Pressure Therapies 

•Shockwave Therapy

•Photobiomodulation - Low and High-

Power Laser

REGENERATIVE MEDICINE

•Autologous Peripheral Blood Grafts 

•Composite Grafts with Fat 

•Use of Autologous Bone Marrow 

Aspirate (BMA) 

•PRP (Platelet-Rich Plasma)

•PRF (Platelet-Rich Fibrin)



SOIL PREPARATION

Control of systemic chronic inflammation 

Lifestyle 

Diet 

Control of obesity and metabolic syndrome, smoking, 
sedentary

Adequate sleep 

Avoiding alcohol abuse 

Control of chronic diseases 

DIABETES/HYPERTENSION ADDRESSING THE 
CAUSE OF THE INJURY



CELLULAR TECHNIQUES

AUTOLOGOUS GRAFT

Peripheral blood 

Bone marrow aspirate 

Products derived from adipose tissue



Undifferentiated cells. 

Undergo asymmetric division.

They can multiply in an undifferentiated manner, 

maintaining a reservoir of cells identical to the mother 

cell, or they can multiply, generating a specialized cell. 

Example: Hematopoietic stem cells that give rise to 

hepatocytes.

PLASTICITY 

PARACRINE EFFECT

STEM CELLS (SC)



Mesenchymal Stem Cells (MSCs) 

Adipocytes 

Bone Marrow

Skin

Hematopoietic Stem Cells (HSCs): Fibroblastoid 

Bone Marrow Ability to form colonies (in vitro) 

Colony-forming units

ADULT STEM CELLS



• Principal fator de sucesso para uso terapêutico
 

MSCs - PARACRINE EFFECT
BIOMOLECULES: 

Immunomodulators 

Inflammatory Regulation

Anti-apoptosis

Angiogenesis: VEGF (neovascularization) 

SCF (other progenitor cells)

Growth and differentiation factors

Antifibrotic Biomolecules

Biomolecules with chemotactic activity



Kim, J.; Kim, E.H.; Lee, H.;Sung, J.H.; Bang, O.Y. Clinical-ScaleMesenchymal Stem Cell-DerivedExtracellular Vesicle Therapy forWound Healing. Int. J. 

Mol. Sci. 2023,24, 4273. https://doi.org/10.3390/ijms24054273"
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Autologous composite graft for the treatment 
of complex/refractory ulcers

CHARACTERISTICS OF M-FAT 

Minimal mechanical forces

Wash  to remove oil and blood residues 

Avoid the use of enzymes, additives, and centrifugation 

Preservation of microarchitecture (vascular stromal niche) 

Clusters of adipose tissue in intact agglomerates (250-650 

microns)



Autologous composite graft for the treatment 
of complex/refractory ulcers

HYPODERMIS

15mm below the skin

Aspiration of hypodermic fat

Fragmentation of fat into 
microparticles without 
processing

Grafting into the wound bed

M-FAT HISTOLOGY 

Adipocytes 

Blood cells Vascular 

Stromal Fraction - SVF:

ASC (Adipose-derived Stem 

Cells)

PERICYTES

ENDOTHELIAL PROGENITOR 

CELLS



Autologous composite graft for the treatment 
of complex/refractory ulcers

150.000 TO 200.000 SVF cells/ml



Bi H, Li H, Zhang C, Mao Y, Nie F, Xing Y, Sha W, Wang X, Irwin DM, Tan H. Stromal vascular fraction promotes migration of fibroblasts and 

angiogenesis through regulation of extracellular matrix in the skin wound healing process. Stem Cell Res Ther. 2019 Oct 17;10(1):302. doi: 

10.1186/s13287-019-1415-6. PMID: 31623669; PMCID: PMC6798485.
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Script and Technique

https://drive.google.com/file/d/1Vy
DqPXc4T0OW1zF-rnhr8o3fyPIQD1-
k/view?usp=sharing 

https://drive.google.com/file/d/1VyDqPXc4T0OW1zF-rnhr8o3fyPIQD1-k/view?usp=sharing
https://drive.google.com/file/d/1VyDqPXc4T0OW1zF-rnhr8o3fyPIQD1-k/view?usp=sharing
https://drive.google.com/file/d/1VyDqPXc4T0OW1zF-rnhr8o3fyPIQD1-k/view?usp=sharing






CASE 18

26/02/2023

D52 PO



C1 JVB



Patient, 75 years old, Type 2 Diabetes

Mellitus (DM2), infected diabetic

neuropathy, WIFI 302, history of

multiple fractures in the tarsal bones,

osteomyelitis. Referred to the service

with a severe infection in the midfoot

associated with multiple fractures of the

tarsal bones. Ascending erythema

towards the ankle joint. Indication of

amputation in the medical record.

STRATEGY: Imaging exams, sequential debridements with cultures and antibiograms after each surgical 

approach, Hyperbaric Oxygen Therapy, wound bed preparation, Microfragmented Fat Cellular Therapy, 

Hyperbaric Oxygen Therapy. 



Preparo do Solo
CT



MNR







D1 D6



D12



CT









Final Results





Debridement 

Compartment-based approach case



Debridement with Bone Marrow Aspiration (BMA)



Case 85









Bone Marrow Aspirate in complex wounds -
Diabetic Foot and severe trauma



Internacional J. Mol. Ciência. 2017 , 18 (3), 577; 
https://doi.org/10.3390/ijms18030577



Clinical Case 55 - C55

• 26-year-old Patient 

• Polytrauma – motorcycle-car collision 

• Severe injury to the right lower limb – crushing of the foot and leg 

• Fracture with loss of substance and traumatic injury to the femoral 
artery 

• Unsuccessful attempt at thigh revascularization 

• After 1 week, hip disarticulation was recommended 

• Opted for debridement, hyperbaric therapy, regenerative therapy 
with microfragmented autologous fat - Sefficare

























Severe trauma with crushing of the foot

Vascular Surgery 

Doppler 

Arteriography 

2 weeks delineating the necrotic area and reducing inflammatory/infectious activity 

Hyperbaric Oxygen Therapy for 10 days 

Midfoot resection 

Debridement of the devitalized area - Physiotherapy 

Bone Marrow Aspiration (BMA) 

7 days of Hyperbaric Oxygen Therapy 

Subsequent debridement 

BMA 

Hyperbaric Oxygen Therapy 

Physiotherapy and referral to plastic surgery











BIOLUMINESCENCE IN PROGRAMMING 

SURGICAL.

MIMR Optics  as a monitoring and tool for the early 

detection of infections.



Thermal Imaging Standard Imaging Bioluminescence Imaging

Surface Oxygen Saturation
Automatic Wound Measurement



Bioluminescence





“There are three paths to failure.” 

Beda                                   
Philosopher



"Teaching what you know - mental generosity

Practice what is taught - ethical coherence

Ask what is ignored - intellectual humility.”

Mario Sérgio Cortella
Filósofo







• Complex Regenerative 
Therapies cases 
performed and under 
follow-up in the service 
n=85



Compression Course

https://setupvascular.com.br/ 

https://setupvascular.com.br/


INSTITUTE
Angiology, Vascular Surgery, and Regenerative 
Medicine

Tel: +55 27 999432208

E-mail: dreliudvascular@gmail.com

Thank you

mailto:dreliudvascular@gmail.com
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