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Background: Androgenetic alopecia (AGA) is a dermatological disease that can be seen in both men and women and can cause problems in 
one’s self-perception. Stem cell is an increasingly popular treatment method in the treatment of various diseases in recent medicine. Stromal 
vascular fraction (SVF) is a specimen that contains high levels of stem cells and very easy to be obtained from fat. In our study, we investigated 
the effectiveness of SVF treatment in AGA patients.

Materials and Methods: Twenty patients were included in the study. Fourteen (70%) of the patients were male and 6 (30%) were female. The 
age of the patients was minumum-maximum 21-41 years. In the 3rd month of the study, the hair density and increase in thickness of hair of 
patients were evaluated with both macroscopic and trichoscopic examination. 

Results: An increase in both hair density and hair thickness was detected in the 3rd month. 

Conclusion: It was concluded that SVF is an effective and safe treatment option in AGA.
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ABSTRACT

Introduction
Androgenetic alopecia (AGA) is an androgen-dependent progressive 

disease that causes hair loss in women and men with genetic 

predisposition [1]. AGA is the most common type of alopecia and by 

the age of 60, it affects 80 percent of men and 50 percent of women 

[2,3]. It is categorized as a nonscarring patterned form of alopecia 

and is characterized by bitemporal recession, a progressive loss of 

hair in the frontoparietal region in men, and a diffuse hair thinning 

with preservation of frontal hairline in women [2]. In women, it 

can be seen as female pattern hair loss and also it may seen with 

hyperandrogenemic hormone changes and findings [4,5]. It is 

believed that a high concentration of dihydrotestosterone against 

androgen-sensitive hair follicles lead to thinning of the dermal 

papillae and shortening of the anagen phase is the underlying 

mechanism [6,7]. Diagnosis of AGA is mostly made with a history 

and physical examination without any laboratory examination 

[4]. Current acknowledged treatment modalities concentrates 

on various mechanisms: androgenic effects on hair follicles are 

reduced by using 5a-reductase inhibitors, hair growth is stimulated 

by minoxidil, moving androgen in dependent hair to the affected 

scalp is done by hair transplantation [8,9,10]. 

Stem cells differ from mature cells by some features they possess 

and have a very important potential in clinical applications. 

These features are the trophic effect they have, immune system 

modulation, heading to the injury site (homing) and tissue 

differentiation [11,12]. Stem cells show their trophic effect through 
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their growth factors, cytokines, extracellular matrix elements, 

extracellular matrix proteases, hormones and lipid mediators in the 

region or micro-environment in that they are applied. In particular, 

vascular endothelial growth factor, hepatocyte growth factor and 

transforming growth factor-beta increase angiogenesis and wound 

healing, as well as stimulating new tissue formation and growth 

[13]. With the studies carried out in the early 2000s on the adipose 

tissue, it has been revealed that the human body is a very important 

source for stem cells [14]. Compared to bone marrow, which is the 

most important source of stem cells known to date, interest in 

adipose tissue and mesenchymal stem cells derived from adipose 

tissue [adipose-derived stem cells (ADSC)] has increased rapidly in 

recent years due to its easier access and potential to obtain more 

cells [15].

Stromal vascular fraction (SVF) is a heterogeneous cell cocktail that 

is obtained by the enzymatic destruction of surgically acquired fat 

tissue (either through excision or lipoaspiration), it is known to 

be rich in stem cells, containing preadipocyte, endothelial cells, 

hematopoietic serial cells, fibroblasts as well as ADSCs and pericides 

located around the vessels [16,17].

Underlying inflammation is spotted in various degrees in many 

scarring and nonscarring forms of alopecia. In patients with AGA, 

mild perifollicular fibrosis and infiltrates are also detected [18]. 

By enhancing antioxidative and anti-inflammatory mechanisms, 

ADSCs can prevent further inflammation and potential damage 

to hair follicles. Their anti-inflammatory and immunomodulatory 

properties are reflected in their potential to prevent the maturation 

and production of cytokines and to disrupt the cytotoxic potential 

of natural killer cells and T lymphocytes [19].

When injected into an area that is affected by hair loss, adipose 

tissue may show an antiandrogen effect without causing systemic 

effects [20].

We planned to use both the anti-inflammatory and antiandrogenic 

effects of SVF and to work with the idea that cytokines released 

from SVF will correct neovascularization, an important pathological 

problem in AGA.

Materials and Methods
Twenty patients diagnosed with AGA between 2018 and 2020 were 

included in the study after obtaining their consent. Before the 

study started, approval was obtained from the Ethics Committee of 

Kahramanmaras Sutcu Imam University Faculty of Medicine with 

the number 236.

Inclusion criteria for the study:

- Male and female patients with AGA,

- To be 15 years old or older,

- Active hair loss within last six months,

- Hamilton score 3 to 4 in male patients and Ludwig score 1‐3 in 

female patients.

Exclusion criteria for the study:

- Patients with inflammation, infection, malignancy, allergic disease, 

autoimmune disease, pregnancy, and on current anticoagulant 

therapy,

- Patients on chemotherapy during the last 5 years.

- Having received oral, topical or intradermal hair loss treatment in 

the last 6 months,

For the svf preparation management, the following operations are 

carried out in order on a beautycell device from bitorend company.

- Patients are prepared for the procedure under local anesthesia. 50 

mL of fat is taken from the belly area through liposuction method. 

The fat tissue aspirated by liposaction is transferred into 50 mL 

falcon tubes as 25 mL each and is completed with Ringer lactate/SF 

solution up to 50 mL.

- It is centrifuged at 100 g for 3 minutes.

- The red blood cell part of the centrifuged fat tissue is separated 

from the bottom of the falcon tube with the help of a 10 mL pipette.

- Adipose tissue purification is performed.

- 25 mL of adipose tissue, which has been purified, is completed 

with 25 mL of Ringer’s lactate/SF solution to 50 mL.

- 0.5 mL enzyme solution is added.

- It is taken to the incubator which has a temperature of 37 ºC and is 

incubated for 30 minutes at 200 rpm shaking speed.

- After incubation, adipose tissue is centrifuged at 800 g for 5 

minutes.

- After centrifugation, the fat tissue on the top is discarded with a 

25 mL pipette.

- The concentration in the Falcon tube is discarded by pulling 

downwards with a pipette until it remains 5 mL at the bottom.

- The 5 mL cell suspension isolated from adipose tissue is completed 

to 50 mL with Ringer lactate/SF solution.

- It is centrifuged at 300 g for 3 minutes.

- After centrifugation, the top part is discarded with a pipette, 

leaving 5 mL of liquid in the bottom.

- The enzyme is removed from the cell suspension, by repeating this 

washing process 3 or 4 times.

- The cell suspension, which has been washed, is passed through a 

filter (cell strainer 100 µm) placed in a sterile falcon tube.

- SVF cell suspension is obtained at the bottom of the falcon tube.

5 mL SVF was applied to the scalp of the patient with 30 g-4 mm 
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needle by intradermal injection technique. After a total of 25 

injections of 0.2 mL in each area, the process was completed 

by applying 2 mm dermapen. The most important point to be 

considered here is that the obtained SVF was used without waiting 

for the procedure. The procedure was applied for once. Patients 

were able to return to work after the procedure. All patients were 

told that they should not wash their hair for 24 hours, and avoid 

some works such as 3 hours of heavy exercise, and do not have a 

sun bath for 1 week. Before the procedure, macroscopic images of 

all patients were recorded and bitemporal and vertex photographs 

were taken with “fotofinder medicam 800 hd” trichoscope camera.

Statistical Analysis

After 12 weeks, patients were called for control and changes in the 

same regions were re-evaluated with visual analog scale and changes 

in the data which are entered in SPSS 23 were recorded as %.

Results
Of the patients included in the study, 14 (70%) were male and 6 (30%) 

were female. The age of the patients was minimum-maximum 21-

41 years. Two (14.28%) of the male patients were stage 1, 4 (28.6%) 

were stage 2, 6 (42.9%) were stage 3, and 2 (14.28%) were stage 4. Two 

(33.3%) of the female patients were evaluated as stage 1, 2 (33.3%) as 

stage 2, and 2 (33.3%) as stage 3. When looking at the density of hair 

in the temporo-parietal region in the 3rd month in male patients, 25% 

of the patients did not change, while 25% increased by 10% and 50% 

increased by 20%. In vertex, there was a 10% increase in hair density 

in 75% of patients, while there was a 20% increase in 25% of patients.

In terms of hair thickness: In the temporo-parietal region, in all 

patients, the hair thickness has increased by 25%. In vertex, there 

was no change in 50%, while in 25%, hair thickness increased by 10% 

and in the remaining 25% it is increased by 30% (Figures 1, 2).

In female patients, an increase of 10% was observed in 50% of 

the patients, while an increase of 20% was observed in 50% of the 

patients. In vertex, only 10% increase was observed in all patients. 

There was no change in hair thickness.

Discussion
In our study, it was concluded that the application of SVF on a single 

session in patients with AGA, which is difficult to treat, provides a 

significant increase in the number and thickness of hair, especially 

in the bitemporal region.

Adipose tissue has an important place in both tissue engineering and 

regenerative medicine applications as a biological active complex. 

Adipose tissue can be used either directly as SVF or as stem cell 

separated from SVF [21]. In our study, we used SVF, which contains 

stem cell, directly. SVF is considered to be a very useful method as it 

becomes usable within approximately 2 hours after it is obtained from 

adipose tissue. There are very few studies evaluating the outcome 

of SVF treatment for hair loss. The studies were mostly done with 

cultured adipose tissue stem cell and blood derived stem cell [22,23].

Anderi et al. [24] reported that treatment with SVF is an effective and 

safe method in 20 patients with alopecia areata. Cohen et al. [25] 

reported in 2010 that the fat enriched with SVF was injected into 

the scalp of a woman with alopecia and it resulted in a “significant 

improvement in hair growth” after nine months of follow-up. Perez-

Meza et al. [26] injected SVF-enriched autologous fat into five patients 

who are aged 18 to 55 years in another study. The liposuction and 

the application of the SVF solution were done on the same day and 

patients were followed up with for up to 24 weeks postoperatively. 

Figure 1. a) Pretreatment, b) pretreatment
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On average, 23% increase in hair count and 24.2% increase in hair 

thickness were reported with an increase of 93% in the amount of 

anagen hairs and decrease of 35% in the amount of telogen hairs. 

Aronowitz et al. [27] showed a significant 14% increase in hair count 

at six months after the autologous fat enriched with SVF was applied 

to the scalp of eight men and a woman with hair loss. In addition, 

the number of anagen phase hair has been increased by 34 percent.

In our study, unlike other studies, the dermapen process was added 

to increase the regional blood supply and through the increased 

blood supply it was aimed to make growth factors that provide 

wound healing come to the area that was treated. Thus, additional 

contribution was made to the paracrine effect, antiandrogen effect 

and anti-inflammatory effect of SVF.

Study Limitations

The low number of patients is the limitation of our study.

Conclusion
As a result, SVF along with dermapen administration can be an 

effective and safe treatment method in AGA.
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