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Abstract. Background and aim: Androgenetic alopecia (AGA) is a common chronic, hereditary, cutaneous, 
and androgen-dependent condition. Low self-esteem and negative impact on quality of life are often conse-
quences of AGA. Clinical treatment of AGA using SVF (Stromal Vascular Fraction) has been effective. The 
hair follicle is affected by various environmental factors and one of the most important factors is the vascular-
ity of the scalp which is itself affected by SVF. Methods: In October 2022, we conducted a systematic review 
to identify all scientific publications discussing hair loss treatment with stromal vascular fraction or adipose 
stem cells. We selected 140 articles. After a screening process, we kept 9 articles complying with inclusion 
criteria. Results: No serious adverse events were reported in all studies. Despite a standardized protocol was 
not found, all studies reported a statistically significant increase in the number (density) of hair after SVF 
treatment. Two studies found a significant improvement in the pull test. An increase in hair diameter was 
noticed after treatment. The combination of medical therapy and SVF proved to be advantageous. Conclusions: 
SVF is nowadays at the center of studies in the field of regenerative medicine due to its potential applications 
in many branches of medicine and surgery. The initial results are very promising but furthermore, studies are 
necessary to establish a methodical and systematic research capable of demonstrating its real benefits and the 
creation of homogenous treatment protocols. (www.actabiomedica.it)
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Introduction

Androgenetic alopecia (AGA) is a common, 
chronic, and cutaneous condition. AGA is an androgen- 
dependent pathology and it is characterized by a 
hereditary inheritance pattern, beginning with the 
advent of puberty. In predisposed males and females, 
scalp hair progressively thins in a defined pattern, with 
non-scarring, progressive miniaturization of the hair 
follicle and shaft (1).

In men, hair loss has its characteristic “horseshoe” 
pattern involving the temporal and vertex region, spar-
ing the occipital region.

Age and race influence the incidence and preva-
lence of AGA. We know that up to 30% of Caucasian 
men will have AGA by the age of 30 years, up to 50% 
by 50 years, and 80% by 70 years (1).

Chinese, Japanese, and African American people 
are less affected than Caucasian ones (2).
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Low self-esteem and negative impact on quality 
of life are often consequences of AGA.

Despite its prevalence, finasteride and topical mi-
noxidil are the unique therapeutic options approved 
by the Food and Drug Administration (FDA) and the 
European Medicines Agency (EMA) (3).

In the past, due to the absence of other thera-
peutic modalities, practitioners could use surgical hair 
transplants, but this was associated with risks such as 
bleeding and infection (4).

Nowadays regenerative medicine is a sphere of 
great interest for scientific research. Stromal Vascu-
lar Fraction (SVF) isolated from the adipose tissue is 
one of the latest innovative solutions in this research 
field (5).

According to recent academic papers, the result 
of clinical treatment of AGA with SVF has been 
statistically effective and those with adipose-derived 
stem cells or its culture fluid have been extensively 
reported (6).

The uses of SVF from fat are reported to be ef-
fective in the regeneration of damaged tissue, degen-
erative arthritis, and wound care. Many clinical cases 
reported the stability of the treatment, while several 
studies showed the effectiveness of neovascularization 
stimulation and inflammatory change reduction (7,8).

SVF is composed of stem cells (ADSC) and 
immune cells but it can activate surrounding tis-
sues by secreting various cytokines depending on the 
environment (9).

Hair follicle is affected by various environmen-
tal factors (10) and one of the most important is the 
vascularity of the scalp (11). For this reason, SVF is 
supposed to contribute to restoring the hair cycle and 
improving vascularization with stem and vascular cells.

This review will provide a summary of past and 
current clinical studies investigating the use of SVF in 
AGA treatment.

Materials and method

In October 2022 we carried out a systematic re-
view to identify all scientific publications discussing 
hair loss treatment with stromal vascular fraction or 
adipose stem cells. We followed PRISMA guidelines 

and searched as keywords (“alopecia” or “hair loss”) 
AND (“stromal vascular fraction” or “adipose stem 
cell”). We selected 135 articles, and we added 5 more 
due to citations. After a screening process, we keep 
9 articles complying with inclusion criteria. Figure 1 
represents the “PRISMA” flow chart.

We included prospective, observational, or ex-
perimental studies on the use of SVF for the treat-
ment of androgenic alopecia (AGA) or FPHL (female 
pattern hair loss). Non-English language studies, ani-
mal model ones, papers using non-autologous SVF or 
acellular SVF, and studies lacking objective outcome 
data were excluded. The nine selected studies compre-
hended 3 randomized clinical trials (RCT) and 6 case 
series, as reported in Table 1.

Results

SVF harvesting

In all the studies, adipose tissue was harvested 
by liposuction technique. Seven studies (77,77%) 
(5,12–17), including RCT, performed enzymatic SVF 
isolation, while Stevens et al. (6) used the mechanical 
way and Nilforoushzadeh et al. used not manipulated 
fat (18). Regardless of the isolation method, the SVF 
was injected into the scalp, either as a single treatment 
or as a monthly cycle for 2 months, 3 months, or  
6 months.

Hair density

All 9 studies (100%) reported a statistically sig-
nificant increase in the hair count after SVF treatment 
compared to the pre-treatment baseline. Fukuoka et al. 
described a mean increase of 29 ± 4.1 hairs/cm2 after 
7 months, with no statistically significant differences 
between the group taking finasteride and the control 
group. Instead, a statistically significant difference was 
found in the subgroup treated with SVF compared to 
the subgroup treated with saline (p < .05) (17), with 
a major increase in the first group. Perez-Meza et al. 
reported a mean increase of 31.2 hairs/cm2 (15) by 
administering SVF + adipose tissue after 6 months; 
Stevens et al. found an increase of 30.7 hairs/cm2 after 
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3 months from a single SVF + PRP treatment (6). 
Kadry et al. noticed an average increase of 19.30 hairs/
cm2 after 6 months in the SVF group patients (high 
statistical significance p < .001), while an average in-
crease of 10.73 (low statistical significance p = 0.037) 
in PRP group patients (12). In Narita’s paper, an av-
erage increase of 15 terminal hairs/cm2 was observed 
after a follow-up of 6 months, with no statistically sig-
nificant differences between the group in therapy with 
finasteride and the control group (16). Nilforoushza-
deh obtained an average increase of 145 hairs/cm2 in 
female patients and 117 hairs/cm2 in male patients 
after 6 months with a single treatment of decanted 
adipose tissue (18). Butt’s group reported an aver-
age increase of 19.51 hairs/cm2 at six months in the 
group treated with SVF + PRP, while 4.67 hairs/cm2  
in the PRP-only group. In the group treated with SVF +  
PRP, the increase was significantly greater than in 

the PRP-only group (p = 0.006) (14). In the STYLE 
study, the best average increase at 6 months was in the 
group treated with adipose tissue + low concentration 
SVF (average increase 16.56 hair/cm2), while in the 
other groups (adipose tissue only, adipose tissue + high 
SVF concentration, saline) the increase from baseline 
was not statistically significant (13). The combination 
of systemic/topical therapy (finasteride in male pa-
tients, minoxidil 3% in female patients) proved to be 
advantageous in Kim’s study which observed an aver-
age increase of 46.67 hairs/cm2, while in patients who 
did not take any medications, the mean increase at 6 
months was 24.44 hairs/cm2 (5).

Hair diameter

Four studies evaluated the variation of hair diam-
eter after treatment: two found a significant increase 

Figure 1. PRISMA flow chart.
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Table 2 summarizes the results of the studies in-
cluded in the review.

Safety

No serious adverse events were reported in all 
studies. The most frequently reported adverse events 
were injection site pain and puncture site ecchymosis.

Discussion

This review identified nine published studies con-
cerning the treatment of androgenetic alopecia with 
SVF. Despite the heterogenicity in the administration 
of treatments, in the measurement of results, and in 
follow-up times, all studies reported some improve-
ment in hair density, although not in all degrees of 
alopecia. Evidence for the efficacy of SVF on hair di-
ameter was less robust, with 50% of studies showing a 
significant increase. Instead, the studies that evaluated 
the pull test observed an improvement in hair strength.

Importantly, no serious adverse events were re-
ported in any study. These results suggest that SVF can 
be a valid treatment against a pathology that has no 

in hair diameter (12,18), while two observed a non-
statistically significant increase (5,13). Kadry’s group 
found a significant increment in the diameter of the 
hair compared to the baseline state (average increase 
of 50 μm) after 6 months. The increase was not sig-
nificant in the group treated with PRP instead of SVF 
(12). Nilforoushzadeh et al. found a mean augment of 
44.6 μm after 6 months (p < 0.001), more significant 
in female patients (18).

Neither Kuka’s article reported any statistically 
significant increased diameters in any group (fat, fat + 
low concentration SVF, fat + high concentration SVF, 
physiological solution) (13) nor the Kim’s study at 
6 months follow-up (5).

Pull test

This simple test measures the severity of hair loss. 
During a pull test, a physician grasps small portions of 
hair, about 40 strands, from different areas of the scalp 
and gently tugs. An active hair loss is diagnosed if six 
or more strands fall out.

Two studies evaluated changes in hair removed 
with the pull test (14,18) and, in both, a significant 
reduction 6 months after the treatment was found.

Table 2. Results of studies included in the review.

Author
(first listed),
Year

Hair Count (Hair/cm2 – mean increase)
6 months

Hair Diameter
(μm) (mean change)

6 months
Pull Test

(6 months)

Fukuoka al, 2015 18.4±9.4 SVF
6.5±11.7 saline

- -

Perez-Mesa al, 2017 31.2±17.7 (p=0.017) Fat + SVF - -

Stevens al, 2018 30.7±30.4 (range 5-59) (p<0.001) SVF + PRP - -

Kadry al, 2018 19.30 ± 13.65 (p<0.001) SVF
10.73 ± 3.66 (p=0.037) PRP

50 (p<0.001) SVF
20.05 ± 10.5 (p=0.145) PRP

-

Narita al, 2019 15 (p<0.01) SVF - -

Nilforoushzadeh al, 2020 117 M (p<0.0001)
145 F (p<0.0001)

38.2 M (p<0.0001)
50.4 F (p< 0.0001)

-3.7 F (p<0.001)
- 4.1 M (p<0.001)

Butt al, 2020 19.51 SVF+PRP
4.67 PRP

- -80.78% SVF+PRP
-34.01% PRP

Kuka al, 2020 16.56 ± 14.68 (p<0.05) fat + low-dose SVF - -

Kim al.
2021

46.67 (p=0.009) SVF + medication
24.44 SVF

- -

Abbreviations: SVF: stromal vascular fraction; PRP: platelet-rich plasma; M: male; F: female.
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demonstrated that adipose tissue + SVF with a low 
cellular concentration was more effective of adipose 
tissue + SVF at high cellular concentration. Copcu et 
al. suggest using the term TOST (Total Stromal cells), 
for mechanical stromal cells, instead of SVF or nano-
fat. In their opinion, the most important convenience 
of the mechanical isolating method is that no dissolv-
ing chemical is used, such as an enzyme, so the integ-
rity and presence of stromal cells are maximized (25).

Complementary therapies, such as finasteride/
dutasteride orally or minoxidil topically (the drugs tra-
ditionally used for AGA), may provide an additional 
treatment benefit, but they are often poorly tolerated 
due to the side effects and the strong compliance they 
require (26–28).

SVF treatment demonstrated efficacy both in 
subjects on therapy and in the control group, thus 
demonstrating an independent beneficial effect. The 
severity of alopecia is a fundamental aspect to be eval-
uated. Studies show that the best results are obtained 
in the initial stages, even with a single treatment (13). 
Therefore, this type of treatment in a single adminis-
tration can be suggested in the initial phase, while in 
the more advanced phases, several interventions may 
be necessary monthly to obtain the same results.

The relationship with the PRP is still under study. 
Stevens demonstrated the synergic effect, safety, and 
effectiveness of the combination of PRP and SVF for 
AGA treatment (6), so PRP could be used as a support 
tool when the alopecia area is too big to be treated with 
only SVF.

Conclusion

SVF is nowadays at the center of studies of re-
generative medicine due to its potential applications 
in many branches of medicine and surgery and can be 
considered the “next PRP”. The favorable benefit/risk 
ratio must not be the prerequisite for a disproportion-
ate indiscriminate use of this treatment. This review 
must lay the foundations for methodical and system-
atic research capable of demonstrating its real benefits 
and the creation of homogenous treatment protocols.

etiological therapy, also considering the risk-benefit 
ratio. Probably the effectiveness of the treatment de-
pends on some specific characteristics of the patient, 
such as the severity of the hair loss, as well as on the 
characteristics and modalities of the treatment, includ-
ing methods of preparation, frequency, and adjunctive 
therapies (19). The treatment protocols are extremely 
varied, but a common point of the procedure is cer-
tainly the method of isolating the SVF. Most of the 
studies (78%) utilize an enzymatic method, which is 
characterized by the use of proteases that determine 
the digestion of the adipose tissue and subsequent 
cell culture to expand the ADSC present in the SVF. 
This procedure has advantages and disadvantages. The 
advantage is the certainty of the vitality of the stem 
component being used. The first disadvantage is the 
juridical aspect which equates treatment to tissue en-
gineering procedures, and in this way, it restricts and 
regulates this procedure’s use. In fact, EMA considers 
the autologous tissues as tissue engineering procedures 
if they have undergone a substantial manipulation.(20) 
Substantial manipulation is when the tissue(s) have 
been manipulated during the manufacturing process so 
that their structural properties, biological characteris-
tics or physiological functions have been modified to be 
relevant for their intended function. Enzymatic diges-
tion is one example of substantial manipulation.(21) 
Finally, tissue engineering procedures (such as BTM 
bone) are registered in Italy as medical devices, must 
have a National Device Code (CND) and a repertoire 
number, must have the CE mark, follow the legislation 
of medical devices.(22) The last negative aspect of the 
enzymatic technique is the laboratory times necessary 
for the execution and completion of the biochemi-
cal reactions, that it is a not modifiable waiting time. 
Considering these aspects and the preparatory works 
by Tonnard on nanofat (23) and the more recent stud-
ies by Stevens(6), and Vestita (24), our group believes 
that research should move towards the use of a reliable 
and reproducible mechanic method of SVF isolation. 
This trend is supported by the research of Nilforoush-
zadeh et al. (18) who proved that a significant effective 
treatment can be obtained even with decantation of the 
fat alone and by the findings of Kuka et al. (13) who 
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