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      Background

      
				Tissue fat has been used as a fat graft in plastic reconstructive surgery
				since ancient times by surgeons. However, an issue with this usage is that fat gets
				absorbed by up to 30–50%, especially centrifuged fats. The aim of this study was to
				compare the survival of microlobular fat, centrifuged fat, microlobular fat with plateletrich
				fibrin (PRF), and centrifuged fat with PRF.
							


       


      Methods

      
				Subcutaneous fat was taken from the stomach area and divided into two
				parts, microlobular fat and centrifuged fat, and processed by adding PRF as follows: 1)
				microlobular fat without PRF; 2) microlobular fat with PRF; 3) centrifuged fat without
				PRF; and 4) centrifuged with PRF. These fat grafts were implanted into rabbit earlobes.
				Each procedure was performed repeatedly nine times for a total of 36 repetitions for
				all groups.
						


       


      Results

      
				Microscopic evaluation revealed the highest number of adipocytes in the
				microlobular fat with PRF group (mean = 1,932) and the highest number of fibroblasts
				(mean = 600.5) compared to those in other treatment groups, although the difference
				was not statistically significant. There was more neovascularization in the microlobular
				fat group (mean = 228.5), but it was not statistically significant.
							


       


      Conclusion

      
				Addition of PRF to microlobular fat graft enhances the number of
				adipocytes and fibroblasts, including the enhancement of neovascularization.
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				Primary closure of defect will create tissue
				contracture around the adjacent area of defect.¹
				Silicone, either in liquid or solid form, is frequently
				used by surgeons. However, silicone presents
				several complications such as scar tissue, unwanted
				pigmentation, and skin thinning, and it may also
				predispose to cancer.1,2 After the development of
				plastic surgery, the popularity of fat graft is relatively
				new, although the concept of fat transfer is not
				new in the field of plastic reconstructive surgery.
				In early 1893, free fat was used by Neuber² to fill in
				the soft tissue defect. In 1909, the use of autologous
				abdominal fat was reported to correct the defect
				in the malar and cheek area. The application of the
				fat graft technique was then increasing with the
				increasing popularity of liposuction in the 1980s. This
				was due to the natural properties of fat and several
				positive reports of fat grafting being published.2–4
				Fat has a unique consistency, softness, and nature
				and host compatibility, and it does not cause any
				additional cost to patients. It can be used to correct
				soft tissue defects and any other cosmetic contour
				deformities.³ However, till date, the primary issue
				of this technique is the less predictable long-term
				outcome. Unfortunately, over time, the transplant
				gets absorbed by up to 30–50%, encouraging the
				need for autologous materials to support the
				viability of the graft. Excess fat use with the addition
				of platelet-rich fibrin (PRF) to prevent absorption
				which is could be to solve the problem in plastic
				reconstruction surgery.
								


			
				PRF is an autologous material that possesses
				several growth factors such as platelet-derived
				growth factor-AB, transforming growth factor β1,
				and vascular growth factor that can help maintain fat
				viability.4,5 These factors can stimulate cell and matrix
				proliferation as well as angiogenesis. In fat tissue,
				PRF stimulates angiogenesis, which is necessary to
				maintain viability.6–9 Angiogenesis, immunity, and
				epithelial cover are the three important phenomena
				for healing and soft tissue maturation. PRF can
				simultaneously support the development of these
				three phenomena. A study reported by Neuber was
				the first to describe excellent aesthetic results of
				filling a retracted scar at the infraorbital rim. This
				study was conducted to evaluate the use of PRF in
				enhancing the viability of microlobular fat graft.
						


			 

      
        METHODS

      


			 

			
				This study was approved by the Ethical Committee
				of the Faculty of Medicine, Universitas Indonesia (No.
				83/UN2.F1/ETIK/2017). The rabbit animal model was
				used in this study.			



			 

			
			Study duration and location
			

			
				This study was performed at the Department of
				Anatomical Pathology, Faculty of Medicine, Universitas
				Indonesia, Cipto Mangunkusumo Hospital, for a
				duration of 4 weeks.
							


			 

			
				Study design
			

			
				An animal-based experimental research design
				was applied in this study using 6 rabbits, each in four
				different treatment groups. The New Zealand White
				rabbit species weighing 2.5–3.0 kg were used in this
				study. The autologous fat grafts were implanted
				into each rabbit’s ear, which was further divided
				into eight groups (Figure 1), resulting in a total of
				48 groups. Each group was assigned to one of the
				following treatments: microlobular fat, centrifuged
				fat, microlobular fat with PRF, and centrifuged fat
				with PRF. The rabbits were followed up for a period
				of 4 weeks. Grafted tissues were resected and
				evaluated microscopically for the number of
				adipocytes and fibroblasts and neovascularization
				using the ImageJ program developed by the National
				Institutes of Health.
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							Figure 1.
						
						
							(a) Area of implant in the rabbit’s ear (right ear); A1=area of implanted microlobular fat graft, A2=area of implanted
							microlobular fat graft with PRF, B1=area of implanted centrifuged fat, B2=area of implanted centrifuged with PRF; (b) Microlobular
							fat with PRF; (c) Centrifuged fat with PRF. PRF=platelet-rich fibrin						
					

				

				 

				

			 

			
				Fat graft preparation
			

			
				Subcutaneous fat was taken from the stomach
				area, separated into two parts, sliced into microlobular
				shape, and centrifuged at 1,200g. PRF was obtained
				from the peripheral blood collected from rabbit ears
				and then centrifuged at 1,500g. The microlobular fat
				was subdivided into two parts, comprising 0.5 ml
				that was directly implanted into the rabbit’s ear and
				another 0.5 ml that was prefabricated with PRF and
				then implanted. The centrifuged fat was also divided
				into two parts, comprising 0.5 ml that was directly
				implanted and another 0.5 ml that was mixed with
				PRF and then implanted.									


			 

			
			Evaluation
			

			
				Microscopic parameters were only measured in
				the fourth week (Figure 2). Fatty tissue was extracted
				and stained using hematoxylin and eosin. The ImageJ
				software was used for the evaluation of adipocytes,
				fibroblasts, and neovascularization by measuring the
				width of the area. After staining, the specimen slides
				are viewed under a microscope with a magnification
				of 40×, then taken five photo per slices. Peripheral
				counts were done per field of view, and the number
				of fibroblasts and neovascularization were marked by
				the endothelium around the adipocytes. In addition,
				the presence or absence of an inflammatory reaction
				characterized by monocytes, lymphocytes, and
				macrophages on the specimen slides was evaluated,
				but the investigator did not count the total number of
				cells.
							


			 

			
				Statistical analysis
			

			
				All results were compared between the treatment
				groups to determine significant differences among
				them. Post-hoc analysis of variance was used to
				analyze the results of the microscopic evaluation
				between the treatment groups.
						




       

      
        RESULTS

      


			 

			
				There were six experimental rabbits, but one died
				after intervention due to infection. The implanted fat
				was blunt-dissected and measured. The fat diameter
				was measured using a caliper, and the number of
				adipocytes and fibroblasts and neovascularization
				were evaluated microscopically and analyzed using
				the ImageJ software.
							


			
				There was no statistically significant difference
				between the four groups in the number of adipocytes
				and fibroblasts and neovascularization (p > 0.05).
				However, with the ImageJ software analysis, the
				total number of adipocytes in the microlobular fat
				with PRF groups (mean = 1,932) was found to be
				higher than that in the microlobular fat without PRF,
				centrifuged fat, or centrifuged fat with PRF groups
				(Figure 2a). Furthermore, the number of fibroblasts in
				the microlobular fat with PRF groups (mean = 600.5)
				was higher than that in the other groups (Figure
				2b). However, neovascularization was more in the
				microlobular fat without PRF groups (mean = 228.5)
				than that in the other groups (Figure 2c). Post-hoc
				analysis was conducted to assess the possibility of
				a statistically significant difference among the four
				groups, but no significant difference was detected
				among the four groups (p > 0.05), either in the number
				of adipocytes (p = 0.5) and fibroblasts (p = 0.3) or in
				neovascularization (p = 0.2). This lack of difference
				could be due to the small sample size. However, with
				the ImageJ software analysis, a significantly greater
				number of adipocytes and fibroblasts was obtained
				in the microlobular fat treatment group with the
				addition of PRF (Figure 2).							
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							Figure 2.
						
						
							Overview of the number in each group analyzed
							using ImageJ: (a) adipocytes; (b) fibroblasts; and (c)
							neovascularization						
					

				

				 

				

			
				Figure 3 shows the histological results of the fat
				grafts in all groups. A greater adipocyte count was
				observed in the microlobular fat group with PRF than
				that in other groups. Figure 3a shows microlobular
				fat without PRF, which depicts a collection of
				fat (white arrow), only slightly surrounded by
				fibroblasts, with only a few inflammatory cells
				(yellow arrow). Figure 3b shows centrifuged fat
				without the addition of PRF, which depicts a slightly
				fatty appearance and surrounded by numerous
				fibroblasts and minimal endothelium (yellow arrow).
				Figure 3c shows microlobular fat with the addition
				of PRF, wherein fat clusters are surrounded by more
				endothelium showing new neovascularization and
				some fibroblasts (white arrow). Figure 3d depicts
				centrifuged fat with the addition of PRF, which shows
				fat surrounded by some fibroblast (red arrow).								
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							Figure 3.
						
						
							Histological features of (a) microlobular fat without PRF show collection of fat (white arrow) with only a few inflammatory
							cells (yellow arrow), (b) centrifuged fat surrounded by numerous fibroblasts and minimal endothelium (yellow arrow), (c)
							microlobular fat + PRF with increased number of fat cells (white arrow), (d) centrifuged fat with PRF with increased number of
							fibroblasts (yellow arrow), (e) PRF, (f) rabbit’s ear dermired, red arrow: inflammatory cell (monocyte).						
					

				

				 

				

			 

      
        DISCUSSION

      



			 

			
				The primary problem that arises after the
				implantation of a fat graft is the absorption of
				adipose tissue, considering that after 3 weeks of
				fat grafting, the rate of adipose tissue absorption is
				30–70%. Fat is often used as an autologous material
				because it does not cause allergic reactions, is easy to
				obtain, and the amount is quite large. However, over
				time, fat gets easily absorbed; hence, an autologous
				material that also possesses various growth factors is
				needed to maintain the viability of fat. This high rate
				of absorption may require additional grafts, which
				implies the need for repeated harvest procedures
				and an increase in cost and surgical risks as well pain
				and discomfort for the patient. The retention of
				fat grafting is known to be affected by its size, and
				numerous applications of autogenous platelet-rich
				plasma have been investigated for enhancing the
				survival of free fat grafts; however, only a few studies
				have investigated the application of PRF.9–14
									


			
				In this study, the microlobular fat with PRF
				group had the largest number of adipocytes (mean
				= 1,932) compared to that in the centrifuged fat,
				microlobular fat, and centrifuged fat with PRF
				groups, although the difference was not statistically
				significant. Condé-Green et al⁹ reported a study
				using two methods of fat extraction by scraping
				(microlobular fat) and lipoaspiration that were later
				centrifuged. He isolated mesenchymal stem cells
				(MSCs) from the adipose fat tissue and found that
				microlobular fat had more intact adipose stem cells
				(ASCs) than centrifuged lipoaspirated fat, because
				the integrity of adipocytes in the microlobular fat is
				better maintained.⁸ Although centrifugation create
				concentrated adipose tissue and removed red
				blood cells, but the centrifugation make a destroyed
				most of the adipocytes. Centrifugation significantly
				destroys most of the adipocytes, and adipose-derived
				stem cells reduce graft uptake at the recipient area.
				Raposio et al¹² reported that centrifuged fat contains
				concentrated fat, which is separated from blood,
				lipids, proteases, and other components, that can
				reduce the quality of the implanted fat. Centrifuged
				fat reduces the amount of fat volume, thus requiring
				a greater implant volume.9–11							


			
				Lu et al¹⁴ confirmed that ASCs present in the grafted
				fat contain vascular endothelial growth factor (VEGF),
				that show by the amount of capillary. This implies
				that vascularization determines the viability of fat and
				VEGF plays an important role in neovascularization
				of the recipient’s area. Clinically, the best selection
				in fat implants is to use microlobular fat, on the basis
				of the fact that ASCs in microlobular fats are intact
				compared to those in non-centrifuged fat.13–16
						


			
				Some PRF-related studies have shown that
				proliferation of pre-adipocytes occurs immediately
				when mixed with PRF. In addition, PRF would speed
				up the proliferation of endothelial cells. Estimation
				analysis (regression) revealed that the increase in
				neovascularization was directly proportional to the
				increase in fat volume, which was observed to be
				72%, indicating that neovascularization can predict
				72% of viability of the fat graft. Addition of PRF to
				centrifuged fat and optimization of centrifugal force
				may increase the quality of the implanted fat and
				will also probably lead to better long-term results.
				Current studies have shown that adipose tissue
				is an abundant source of MSCs, which improve
				the outcome in wound healing and maintain the
				adipocyte quantity.3,9,17–23
						


			
				The clinical impact of this study in plastic
				reconstructive surgery is that it provides surgeons
				with knowledge about the use of fats as autologous
				substances for reconstruction and replacement of
				silicone substances that can cause various negative
				reactions in the body. This study is expected to
				contribute knowledge about autologous materials to
				maintain the viability of fat implants. It is also expected
				that reconstructive plastic surgeons could obtain
				information about PRF for maintaining the survival of
				the implant.
							


			
				This study evaluated the role of PRF in enhancing
				the viability of autologous microlobular fat graft using
				an animal experimental model. Although the results
				were positive, there were statistical limitations, with
				the sample size being small and the evaluation being
				conducted for only 4 weeks. According ethical issue,
				the used of experimental animals is restricted.
							


			 

			
			Conclusions
			

			
				This study reported no significant finding, although
				the microscopic evaluation after 4 weeks revealed that
				the microlobular fat group with the addition of PRF had
				more adipocyte counts and more neovascularization
				than the microlobular fat without PRF groups. This
				study shows the use PRF in fat tissue as an implant can
				improve the survival of viability implant.
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