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BRIEF REPORT

Follicular microenvironment-targeted
regenerative strategy in androgenetic
alopecia: A preliminary case series
combining autologous adipose
micrografts and polynucleotides
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ABSTRACT

Background: Androgenetic alopecia (AGA) is a chronic multifactorial condition characterized by progressive follic-
ular miniaturization. Beyond androgen-mediated mechanisms, increasing evidence highlights the role of perifollicu-
lar microinflammation, vascular alterations, and stromal remodeling in disease progression. Targeting the follicular
microenvironment may therefore represent a complementary therapeutic strategy.

Objective: To evaluate the clinical and trichoscopic outcomes of a combined regenerative protocol based on
autologous adipose-derived micrografting and intradermal polynucleotide administration in patients with AGA.
Methods: Four patients (two males and two females) with clinically and trichoscopically confirmed AGA were
included. Disease severity was classified using the Norwood—Hamilton scale (male patients) and the Ludwig scale
(female patients). All patients underwent a single session of autologous adipose-derived micrografting performed
using a mechanical processing system (SEFFIHAIR®, SEFFILINE S.r.I., Bologna, ltaly), combined with intradermal
injections of polynucleotides (Nucleofill® Medium, Promoitalia S.r.I., Milan, Italy), followed by five additional polynu-
cleotide sessions at two-week intervals. Clinical and trichoscopic assessments were conducted at baseline and at
4 months.

Results: Patients with early to intermediate AGA demonstrated reduced hair shaft diameter variability and
improved apparent density. The advanced-stage patient showed mild qualitative improvement without significant
density increase. No adverse events were observed.
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Conclusion: These preliminary findings suggest that the modulation of the follicular microenvironment through

combined regenerative strategies may represent a potential adjunctive approach, particularly in early-stage AGA.
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Introduction

Androgenetic alopecia (AGA) is the most com-
mon form of hair loss!, characterized by progressive
follicular miniaturization in genetically predisposed
individuals. Although the role of androgens, particu-
larly dihydrotestosterone (DHT), is well established?,
increasing evidence suggests that AGA is a multifac-
torial condition involving inflammatory, vascular, and
stromal components3 .

Histological studies have demonstrated the pres-
ence of perifollicular microinflammation and pro-
gressive fibrosis in affected scalp areas®. In addition,
alterations of the dermal microenvironment, including
extracellular matrix remodeling and changes in the
perifollicular adipose compartment, may contribute to
follicular dysfunction and miniaturization.

Conventional therapies such as 5a-reductase
inhibitors and topical minoxidil primarily target
hormonal pathways or stimulate hair growth4’5 , but
do not directly address microenvironmental altera-
tions. This has led to an increasing interest in regen-
erative approaches aimed at modulating the follicular
niche®’.

Autologous adipose-derived micrografts have
been proposed as a strategy to improve stromal sup-
port and tissue qualityg’g, while polynucleotides
(PDRN) have demonstrated anti-inflammatory and
pro-angiogenic properties'*!!
osine A2A receptor activation.

mediated through aden-

The present preliminary case series evaluates the
clinical and trichoscopic outcomes of a combined re-
generative protocol targeting structural and functional
components of the follicular microenvironment in pa-

tients with AGA.

Materials and Methods

Study design

This study was designed as a preliminary obser-
vational case series evaluating the clinical and tricho-
scopic outcomes of a regenerative protocol targeting
the follicular microenvironment in patients with AGA.

Patient selection

Four patients (two males and two females) with
clinically and trichoscopically confirmed AGA were
included. Disease severity was classified according to
the Norwood-Hamilton scale for male patients and
the Ludwig scale for female patients (Figures 1 and 2).

The study population included one male patient
with Norwood II AGA, one male patient with Nor-
wood VI AGA, one female patient with Ludwig I-2
AGA, and one female patient with Ludwig I-3 AGA.

Inclusion criteria were clinical and trichoscopic
diagnosis of AGA and availability of baseline and
4-month documentation. Exclusion criteria included
cicatricial alopecia, active inflammatory scalp disor-
ders, and concomitant AGA treatments. All patients
provided a written informed consent.

Treatment protocol

All patients underwent one session of autolo-
gous adipose-derived micrografting combined with
an intradermal polynucleotide injection, followed by
five additional polynucleotide sessions at two-week
intervals.

No topical or systemic AGA therapies were
administered during follow-up.
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Figure 1. Norwood-Hamilton classification scale for male pattern hair loss.
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Figure 2. Ludwig classification scale for female pattern hair loss.
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Autologous adipose-derived micrografting

Adipose tissue was harvested under local an-
esthesia and mechanically processed using a micro-
fragmentation system (SEFFIHAIR®, SEFFILINE
S.rL, Bologna, Italy), without enzymatic digestion.

The processed adipose fraction was injected into
the affected scalp areas at deep dermal and subdermal
levels.

Polynucleotide treatment

Polynucleotide injections were performed using
a commercially available polynucleotide-based medi-
cal device (Nucleofill” Medium, Promoitalia S.rl,
Milan, Italy). Polynucleotides exert anti-inflammatory
and pro-angiogenic effects through activation of the
adenosine A2A receptor and modulation of vascular

endothelial growth factor (VEGF) expression.

Outcome assessment

Clinical and trichoscopic evaluations were per-
formed at baseline and at 4 months. Trichoscopic param-
eters included hair shaft diameter variability, proportion
of miniaturized hairs, and apparent hair density'>".

Due to the limited sample size, results were ana-
lyzed descriptively.

Results

All four patients completed the treatment proto-
col and follow-up. No adverse events were reported.

Early to intermediate AGA (n = 3)

Three patients demonstrated reduced hair shaft
diameter variability and improved apparent density
at 4 months. An increased homogeneity of folli-
cular units was observed. Female patients also re-
ported subjective improvement in hair volume and
texture.

Advanced AGA (n=1)

The Norwood VI patient showed mild qualitative
improvement characterized by slight increase in hair
shaft caliber and stabilization of the clinical picture.
No significant increase in density was observed.

Representative baseline and 4-month tricho-
scopic images are shown in Figures 3-6.

Discussion

AGA has traditionally been interpreted as a hor-
monally mediated condition®'*!>. However, increasing
evidence supports a broader pathogenic model involv-
ing microinflammation, perifollicular fibrosis®, and
stromal alterations within the scalp microenvironment.

The regenerative protocol adopted in this study
targeted both structural and functional components
of the follicular niche. Adipose-derived micrografts
have been proposed to enhance stromal support and
tissue quality®”, while polynucleotides exert anti-
inflammatory and angiogenic effects'®!! that may im-
prove local tissue perfusion and cellular metabolism.

Figure 3. Trichoscopic images of Patient 1 (Norwood II) at baseline (A) and 4 months (B).
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Figure 4. Trichoscopic images of Patient 2 (Ludwig I-2) at baseline (A) and 4 months (B).

Figure 6. Trichoscopic images of Patient 4 (Ludwig I-3) at baseline (A) and 4 months (B).
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The trichoscopic improvements observed in
early-stage patients suggest that the modulation of
the follicular microenvironment may support partially
miniaturized but still viable follicles. Reduced hair
shaft diameter variability and improved homogene-
ity indicate qualitative recovery rather than de novo
folliculogenesis.

In contrast, the more limited response in the
advanced-stage patient highlights the importance of
residual follicular viability. In late-stage AGA, where
fibrosis and follicular depletion are more pronounced,
microenvironment modulation alone may not be suf-
ficient to induce significant density changes.

The present findings should be interpreted with
caution. The limited sample size and observational de-
sign preclude definitive conclusions regarding efficacy.
Furthermore, the 4-month follow-up may not fully re-
flect long-term outcomes in a chronic and progressive
condition such as AGA.

Nevertheless, the biological plausibility of a
microenvironment-targeted strategy supports further
controlled investigations with larger patient cohorts
and longer follow-up.

Conclusion

This preliminary case series suggests that a regen-
erative approach targeting the follicular microenviron-
ment through autologous adipose-derived micrografts
combined with polynucleotides, may represent a bio-
logically coherent adjunctive strategy in androgenetic
alopecia, particularly in early stages where viable fol-
licles are still present.

Further controlled studies are required to bet-
ter define its clinical role within integrated AGA
management.
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