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INTRODUCTION 

Annually, it is considered that 4,511 operations are 

performed for every 100,000 habitants, that is, 1 surgical 

method per year for every 22 people. Internationally, 

surgical wounds are most commonly treated in acute care 

settings and are associated with a wide range of 

complications, including bleeding and dehiscence.1,2 The 

act of trying to wounds is an art, as it is necessary to 

consider numerous concepts inherent to the human being, 

in addition to the biological and molecular ones, use them 

as tools and, in the end, avoid infections, recover tissue 

functionality and its barrier effects and, in the end, 

achieve aesthetically satisfactory results. And is that, 

despite the exponential advances that we have had in 

terms of wound procedures, the complications or the final 

result of these have the possibility of leaving much to be 

desired, even under strict protocols of asepsis and 

antisepsis, as it is in the operating room. for the reasons 

explained in the previous lines that this review work 

intends to establish the role of stem cells in the surgical 

wound procedure. We searched PUBMED for articles 

that talk about stem cells and surgical wounds, to analyze 

the information contained in them and synthesize it in the 

present text. 

THEORETICAL FRAMEWORK 

Stem cells are those that are known to have an important 

and unique potential for renewal. They have the 

functionality to make a difference in many different cell 

types throughout the early stages of life and growth. Both 

of the defining properties of a stem cell are perpetual self-

renewal and the functionality to make a difference to a 

specialized type 2 adult cell. The main focus of this 

article will be stem cells that fit into one of these 4 

primary categories: embryonic, pluripotent, mesenchymal 

and induced stem cells. Embryonic stem cells are 

immortal and totipotent, that is, these life units have the 

possibility of developing a complete person if they 

receive nutrients.3 Pluripotent stem cells have the 

function of self-renewal and offer space for each of the 
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cells.4 Multipotent stem cells (mesenchymal) have the 

function of making a difference to all cell types of a 

special lineage.5 Human-induced pluripotent stem cells 

(hiPSC) are somatic cells reprogrammed to a state with 

greater potential for self-renewal and differentiation.6 

Stem cells are undifferentiated cells in multicellular 

organisms, which have the function of marking the 

difference in several lineages. Stem cells have unlimited 

replacement potential, as there is a need to fix the tissues 

and organs of our human body.7 

Skin is the largest organ in the body and has a variety of 

functionalities. Compartments of the dermis, epidermis 

and hair follicles house stem cells important for 

homeostasis and regeneration of the dermis. These stem 

cells contribute to wound repair, which results in total 

tissue replacement and damaged tissue function. Faulty 

wound healing processes constantly lead to wounds that 

do not heal. Chronic wounds are caused by stem cell 

depletion and a number of other cellular and molecular 

mechanisms, many of which are still poorly understood. 

Recent therapies for chronic wounds are limited and 

mainly do not meet the expectations of patients, so the 

search to develop superior therapeutic tactics is 

continuous, which launches stem cell therapies as 

profound candidates, as being applied in the body their 

effects help to activate the regenerative. potential of 

resident stem cells or even through tissue engineering. 

The use of stem cell therapies to treat these wounds 

results in improved cell signaling, release of augmenting 

components and cytokines, neo-vessel formation, and 

immunomodulatory characteristics. Mesenchymal stem 

cells secrete augmentation components and interleukins: 

ANGPT2, BMP2, BMP3, BMP4, BMP7, CCL2, CCL3, 

CSF2, CSF3, CXCL12, EGF, FGF2, FGF4, FLT3, 

FLT3LG, GDF5, HGF, IFNG, IGF1, IGF2, IL17A, 

IL1A, IL1B, IL3, IL4, IL6, KITLG, LIF, MSTN, 

PDGFA, PDGFB, TGFB1, TGFB2, TGFB3, TNF, 

VEGFA, VEGFC, which aid in the proliferation of 

dermal fibroblasts through direct cell-to-cell contact. 

activation throughout the proliferation phase.7,8 

Mesenchymal stem cells derived from adipose tissue 

have demonstrated clinical efficacy in the treatment of 

chronic wounds secondary to severe radiation injuries, 

chronic fistulas and ulcerations, including venous leg 

ulcers. Mesenchymal stem cells derived from adipose 

tissue accelerate wound healing and have antioxidant 

effects under different conditions; These are mainly 

mediated by the activation of dermal fibroblasts and 

keratinocytes through the paracrine mechanism.9,10 

The secretion of anti-apoptotic and anti-inflammatory 

angiogenic components from adipose tissue-derived 

mesenchymal stem cells is increased by exposure to 

stimuli such as hypoxia, TNF-α and lipopolysaccharides, 

which potentiate the regenerative function of adipose 

tissue-derived mesenchymal stem cells.10 Mesenchymal 

stem cells (MSCs) have direct antimicrobial 

characteristics that remain mediated by the secretion of 

the antimicrobial peptide LL-37.8,9,11-13 

The impact of this product is promising, as far as 

individualized treatment is concerned, the projections 

indicate an increasing decrease in morbidity and 

mortality associated with surgical wounds and their 

repair, likewise, the aesthetic results are more favourable 

for patients, having a direct psychological impact on their 

self-perception, improving their quality of life compared 

to traditional methods. The authors agree on the 

theoretical role of stem cells in the treatment of surgical 

wounds.4-7 Likewise, a giant advance has been made 

compared to past years in terms of our understanding of 

the use of stem cells, the authors agree on this point and 

have been able to elucidate the molecular factors 

involved in this matter and point to promising results in 

the future.7-13 Research on adipose‐derived stem cells 

focuses on promoting the survival of transplanted fat, 

improving local soft tissue defects such as breast 

reconstruction and facial shaping. They assist fat 

transplantation to reduce wrinkles, improve skin ulcers, 

and diabetic feet. Cell‐assisted lipotransfer (CAL) was 

proposed by Matsumoto, Sato, and Gonda to enrich 

aspirated fat with the SVF obtained after enzymatic 

isolation and improve the long‐term volume retention, 

significantly improving the survival rate of transplanted 

fat with less fat resorption and a marked decrease in the 

adverse effects of lipoinjection such as cyst formation 

and fibrosis.14 Chai et al found that applying stem cells in 

the cell sheet format enhanced cellular survival within 

wound tissue during the healing process.15 They also 

demonstrated that ASC sheets can promote wound 

healing and ameliorate neoskin quality with a model of 

cutaneous wounds in nude mice, thus representing an 

effective topical wound treatment modality. 

CONCLUSION 

Treatment must be individualized, and variables such as 

adverse effects must be taken into account, however, it 

seems to be a promising therapeutic. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: Not required 

REFERENCES 

1. Gillespie BM, Walker RM, Mcinnes E, Moore Z, 

Eskes AM, O'connor T, et al. Preoperative and 

postoperative recommendations to surgical wound 

care interventions: A systematic meta-review of 

Cochrane reviews. Int J Nurs Studies. 

2020;102:103-9.  

2. Mani C, Reddy PH, Palle K. DNA repair fidelity in 

stem cell maintenance, health, and disease. Biochim 

Biophys Acta Mol Basis Dis. 2020;1866(4):165444. 

3. Özmert E, Arslan U. Management of retinitis 

pigmentosa by Wharton’s jelly derived 



Riojas PSE et al. Int Surg J. 2022 Sep;9(9):1665-1667 

                                                                                              
                                                                                              International Surgery Journal | September 2022 | Vol 9 | Issue 9    Page 1667 

mesenchymal stem cells: preliminary clinical 

results. Stem Cell Res Ther. 2020;11(1):25. 

4. Liu Y, Chen SJ, Li SY, Qu LH, Meng XH, Wang Y, 

et al. Long-term safety of human retinal progenitor 

cell transplantation in retinitis pigmentosa patients. 

Stem Cell Res Ther. 2017;8(1):1186-9.  

5. Foltz LP, Clegg DO. Patient-derived induced 

pluripotent stem cells for modelling genetic retinal 

dystrophies. Prog Retin Eye Res. 2019;68:54-66. 

6. Millán-Rivero JE, Nadal-Nicolás FM, García-Bernal 

D, Sobrado-Calvo P, Blanquer M, Moraleda JM, et 

al. Human Wharton’s jelly mesenchymal stem cells 

protect axotomized rat retinal ganglion cells via 

secretion of anti-inflammatory and neurotrophic 

factors. Sci Rep. 2018;8(1):16299. 

7. Ullah I. Human mesenchymal stem cells current 

trends and future prospective. Biosci Rep. 2015; 

35(2):e00191. 

8. Singh G. Cytokine regulation of stem cells. Peer J. 

2016;23:31-8. 

9. Kim W-S, Park B-S, Sung J-H, Yang J-M, Park S-

B, Kwak S-J, et al. Wound healing effect of 

adipose-derived stem cells: A critical role of 

secretory factors on human dermal fibroblasts. J 

Dermatol Sci. 2007;48(1):15-24.  

10. Kim W-S, Park B-S, Sung J-H. The wound-healing 

and antioxidant effects of adipose-derived stem 

cells. Expert Opinion Biol Ther. 2009;9(7):879-87.  

11. Alcayaga-Miranda F, Cuenca J, Khoury M. 

Antimicrobial activity of mesenchymal stem cells: 

current status and new perspectives of antimicrobial 

peptide-based therapies. Front Immunol. 2017;8:23-

8.  

12. Esfandiyari R, Halabian R, Behzadi E, Sedighian H, 

Jafari R, Fooladi AAI. Performance evaluation of 

antimicrobial peptide ll-37 and hepcidin and β-

defensin-2 secreted by mesenchymal stem cells. 

Heliyon. 2019;5(10):21-7.  

13. Abbas AK, Lichtman AH, Pillai S. Cellular and 

molecular immunology. United States of America: 

Elsevier; 2019.  

14. Matsumoto D, Sato K, Gonda K, Takaki Y, 

Shigeura T, Sato T, et al. Cell-assisted lipotransfer: 

supportive use of human adipose-derived cells for 

soft tissue augmentation with lipoinjection. Tissue 

Eng. 2006; 12(12):3375-82.  

15. Li Y, Zhang W, Gao J, Liu J, Wang H, Li J, et al. 

Adipose tissue-derived stem cells suppress 

hypertrophic scar fibrosis via the p38/MAPK 

signaling pathway. Stem Cell Res Ther. 2016;7(1): 

102.  

 

 

 

 

 

 

 

 

Cite this article as: Riojas PSE, Espinosa MM. 

Stem cells in the treatment of surgical wounds. Int 

Surg J 2022;9:1665-7. 


