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1  | INTRODUCTION

Androgenetic alopecia (AGA) is the most common type of alopecia 
and is the result of progressive patterned hair loss that occurs when 
genetically predisposed individuals are exposed to androgens.1 
Telogen effluvium (TE) can be associated in patients affected by 
AGA, especially in females, and can be a possible trigger factor that 

induces the onset of AGA in predisposed persons.2 By far, the most 
promising approaches approved by FDA for the treatment of AGA are 
drug therapies, such as local minoxidil and oral finasteride.3 However, 
these may not always be effective and take a long time to show re‐
sults. In fact, the European guidelines report data on finasteride and 
minoxidil efficacy in terms of arresting of ongoing hair loss and new 
hair regrowth varying between 40% and 60%.4 Therefore, a large 
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Abstract
Background: Androgenetic alopecia (AGA) is the result of progressive patterned hair 
density reduction and sometimes can be associated with telogen effluvium (TE). The 
efficacy of conventional therapy is variable, and therefore, there is a need for adju‐
vant and newer modalities of treatment in order to give faster and better outcomes. 
Microneedling has been reported to be a promising, effective, and safe new tech‐
nique in the treatment of AGA.
Objective: The aim of this study was to prove that microneedling procedure should be 
offered to patients with AGA and TE along with the existing therapeutic modalities, 
in order to obtain faster hair regrowth and, therefore, a better patient compliance.
Patients and methods: We collected data of 36 females, 29 with AGA, and 7 with TE, 
and 14 males with AGA between January 2017 and December 2018 and then treated 
with 3 session of microneedling over a total period of 6 months.
Results: No serious adverse side effects were reported. All the patients reported a 
partial or complete reduction in hair loss, associated to the perception of improve‐
ment of hair density and thickening of the hair shaft diameter, results confirmed by 
clinical iconography and trichoscopy.
Conclusions: Scalp areas typical affected by AGA, that is, the vertex in males and the 
frontal area in females, are the ones that showed the greater percentage of improve‐
ment. Moreover, microneedling can have a role also in TE, especially when cosmetic 
procedures do not give enough results, because it induces a rapid arresting of the 
hair loss.
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proportion of patients with AGA remain unsatisfied and a significant 
number of them still go bald despite therapy. Hence, there is a need 
for adjuvant and newer modalities of treatment in order to give faster 
and better outcomes, especially for those patients who have not ob‐
tained results or want to improve what they have already achieved.

The last European guideline summarizes evidence‐based treat‐
ment for androgenetic alopecia, associating them with expert‐based 
recommendations and describing the most frequently prescribed 
options.4 In this review, they underline the importance adding ad‐
juvant physical or surgical therapies, such as PRP (Platelet‐Rich 
Plasma), when standard treatments do not give enough results.

Recently, the use of microneedling has been investigated as po‐
tential therapeutic options for the treatment of hair disorders due to 
its capacity to enhance growth factor production, facilitate hair folli‐
cle development and cycling, amplify collagen and elastin production 
and create microchannels that allow transdermal delivery of drugs 
through the stratum corneum.5

Even though puncturing with microneedles does not cause a 
deep injury—and therefore it does not lead to scar formation—this 
procedure is sufficient to induce skin irritation and trigger skin repair 
functions (as measured by induction of TGF‐beta, TGF‐alpha, FGF 7, 
PDGF), ultimately resulting in collagen deposition by fibroblasts.6,7

The aim of this study was to prove that microneedling procedure 
should be offered to patients with AGA and TE along with the ex‐
isting therapeutic modalities, in order to obtain faster hair regrowth 
and, therefore, a better patient satisfaction.

2  | MATERIALS AND METHODS

A pilot study, open‐label, not randomized, single‐group, and sin‐
gle‐center were performed. The study was divided into a phase of 
screening/inclusion and a phase of follow‐up of 6 months.

After obtaining informed consent, we enrolled a total of 50 pa‐
tients, 36 females (29 with AGA and 7 with TE) and 14 males (with 
AGA) between January 2017 and December 2018. All the patients 
were taking topical or systemic treatments for AGA or TE lasting for 
at least 1 year.

We performed three treatments of microneedling at an inter‐
val of 4 weeks, over a total period of 6 months. For the procedure, 
the patients were anaesthetized with local mixture of lidocaine 
and prilocaine/tetracaine cream 1 hour before the procedure and 
the scalp was prepared with betadine and normal saline solutions. 
Rolling was done with dermaroller with needle length 1.5  mm 
over affected areas in longitudinal, vertical, and diagonal direc‐
tions, eight times in each direction or until mild erythema and 
pin point bleeding was noted, which was considered as the end 
point (Figure 1). Each procedure lasted for about 20‐25 minutes. 
After rolling, the scalp was cleaned with antiseptic solution and 
antibiotic cream was applied to the treated area. Patients were 
recommended not to wash the scalp for 24  hours. All patients 
were instructed not to apply minoxidil the day of procedure and 
to resume its application only 24  hours after the microneedling 

treatment. Patients were instructed not to alter their hairstyle or 
dye their hair during the entire study.

We evaluated the efficacy and tolerability of microneedling be‐
fore starting the treatment and after 6  months through pull test, 
clinical iconography, and trichoscopy; digital images were obtained 
at 20×, 40×, and 70× magnifications at the vertex and central hairline 
of the scalp and both the number and the diameter of the hairs were 
measured with Trichoscan® software. We used a standardized grid 
located on the scalp at every session in order to correctly locate the 
same frontal and vertex scalp area during the treatment, using as 
primary reference the Kang's point or “V” point. The “V” point is cal‐
culated by the intersection of the mid‐sagittal line, and the coronal 
line connecting both tips of the tragus of the patient.

Furthermore, we questioned all patients about local adverse ef‐
fects or increase in hair loss, as well as their perception of hair growth.

3  | RESULTS

We collected data of 36 females, 29 with AGA, and 7 with TE, and 
14 males with AGA between January 2017 and December 2018, all 
treated with 3 sessions of microneedling at an interval of 4 weeks, 
over a total period of 6  months. All the patients were Caucasian, 
and the mean age at diagnosis was 38.6 (range 25‐62). Scalp der‐
moscopy revealed the typical aspect of AGA with the presence of 
diameter variability, peripilar signs, and empty follicles in all patients; 
the seven patients with TE showed short hairs in regrowth at tri‐
choscopy and a positive pull test with telogen hair roots.

No serious adverse side effects were encountered during the 
treatment term that induce the patients to stop the procedures. 
Pain during the microneedling treatment was well tolerated by all 

F I G U R E  1   Significant erythema and pin point bleeding at the 
end of dermaroller treatment in a male patient with AGA



     |  3STARACE et al.

patients. Transient pinpoint bleeding was observed during dermarol‐
ler treatment. A mild erythema occurred in the treated site, resolving 
within 24 hours, as well as the enlargement of the lateral cervical 
lymph nodes reported by eight patients. No erosion or breakage of 
hair shaft was noted on the affected areas.

After the 6 months treatment, all the patients reported a partial 
or complete reduction in hair loss, confirmed by a negative pull test, 
associated to the perception of a hair density improvement and a 
hair shaft diameter thickening.

Based on trichoscopical examination, all patients showed an 
increased frontal and vertex median density over time, respec‐
tively, of 36.64% and 35.10%, corresponding to a clinical visible 
improvement (Figure 2). The vellus relative change showed a de‐
crease since the beginning of the procedure in both areas, −9.54% 
in the frontal area and −9.96% in the central area. The measure‐
ments of the medium hair diameter in frontal and vertex area 
showed important increase after 6 months, with a gain of 9.75% 
(from 0.057 to 0.062 mm) in the front and 9.08% (from 0.064 to 

F I G U R E  2   Androgenetic alopecia in 
a 33‐y‐old male. Clinical picture (A) and 
corresponding dermoscopic image (C) at 
baseline before dermaroller treatment 
and clinical picture (B) and corresponding 
dermoscopic image (D) with increased of 
hair density after 6 mo

(A) (B)

(C) (D)

F I G U R E  3   Androgenetic alopecia in a 
28‐y‐old female. Clinical picture (A) and 
corresponding dermoscopic image (C) at 
baseline before dermaroller treatment 
and clinical picture (B) and corresponding 
dermoscopic image (D) with increased of 
hair density after 6 mo

(A) (B)

(C) (D)
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0.069 mm) at the vertex. This data were confirmed by clinical and 
trichoscopic improvement.

Specifically analyzing the data relating to the different groups, 
it emerged that hair density significantly improved in the seven pa‐
tients with TE, with an increasing of 52.4% in the frontal area and 
of 51.97% at the vertex. However, even to a lesser extent, also the 
patients with AGA showed an appreciable increase in hair diameter, 
with percentages of increase equal to 25.16% at the frontal area and 
17.45% at the vertex for males and to 32.35% at the frontal area and 
35.88% at the vertex for females (Figure 3).

The number of vellus hair critically decreased in both sexes af‐
fected by AGA, as showed in Table 1. In patients affected by TE a 
minimum reduction in vellus hair in both areas was evident.

Male patients showed a major increase in hair diameter mostly 
in the vertex area (from 0.057 to 0.062 mm), commonly the most 

affected site by androgen hormones, while the frontal hair diameter 
mainly improved in female patients (from 0.051 to 0.054).

All patients judged the procedure effective and appreciated its 
cosmetic benefits. After the end of the study, all patients declared 
satisfaction with the results and their willingness to undergo such 
treatment again in case of need.

4  | DISCUSSION

Microneedling works by increasing blood flow to hair follicle, stimu‐
lating the stem cells and inducing activation of growth factors by 
neovascularization and neocollagenesis. Moreover, this procedure 
creates multiple microchannels and increases transdermal penetra‐
tion of drugs, bypassing the stratum corneum and achieving higher 
concentration directly in the vascularized dermis.8,9

Microneedling therapy is becoming popular in management of 
acne scars and for facial rejuvenations,10 but it has recently been 
demonstrated to improve hair growth through stimulation of dermal 
papilla and stem cells and an increase in hair follicles blood supply. In 
addition, it has also been hypothesized that the microinjury produced 
by microneedling could help the recruiting growth factors, such as 
platelet‐derived growth factor, epidermal growth factors, vascular 
endothelial growth factor, B catenin, Wnt3a, and Wnt10 b.11-13 Kim 
et al12 noted an earlier and faster hair regrowth with more shiny tex‐
ture of the hair in microneedle‐treated group than the untreated mice 
group. The authors also suggested that micro needle roller could be 
useful to treat hair loss refractory to minoxidil therapy. There are al‐
ready several evidences that this technique may be effective in AGA, 
based on the results of a 12‐week randomized, evaluator‐blinded 
study published in 2013 on 100 patients with AGA.13 These results 
were confirmed by more recent studies and reviews, suggesting the 
effectiveness of microneedling in combination with other estab‐
lished treatments of AGA and, in particular, with topical minoxidil.14

Our experience confirms an improvement after the use of mi‐
croneedling in two different types of patients: those who want to 
have a quick response to therapy and those who had not obtained 
a satisfactory result with previous treatments. The results are con‐
firmed by trichoscopy, a validate and objective method, which has 
shown how the typical androgenetic affected area, the vertex in 
males and the frontal area in females, are the ones that have the 
most of improvement with microneedling technique.

Moreover, our preliminary study underlines also a possible role 
of microneedling in TE, especially when cosmetic procedures do not 
give enough results or when patients do not feel comfortable with 
starting a local treatment with minoxidil solution for a long time. In 
fact, as seen in our case series, when hair shedding stops, the hair 
progressively regrows over time, resulting in a corresponding in‐
crease in hair density all over the scalp. Hence, this result, associated 
with the evidence of a negative pull test in follow‐up visit, demon‐
strated a partial or complete resolution of the hair loss after the pro‐
cedure. Finally, as shown by collected data, it is important to note 
that vellus relative change in TE patients is not significantly reduced 

TA B L E  1   Data of patients before (T0) and after the treatment 
(T6), regarding frontal and vertex density, frontal and vertex vellus 
density, frontal and vertex diameter

  T0 T6
T0‐T6 dif‐
ference (%)

Males with AGA

Frontal density/cm2 82.11 99.28 25.16

Vertex density/cm2 80.43 91.99 17.45

Frontal vellus/cm2 33.85 29.90 −13.16

Vertex vellus/cm2 36.05 30.87 −15.38

Frontal mean diameter 0.056 0.057 3.63

Vertex mean diameter 0.057 0.062 11.80

Females with AGA

Frontal density/cm2 69.25 88.82 32.35

Vertex density/cm2 65.04 85.93 35.88

Frontal vellus/cm2 44.95 37.48 −13.24

Vertex vellus/cm2 34.19 29.72 −8.66

Frontal mean diameter 0.051 0.054 9.54

Vertex mean diameter 0.058 0.060 5.29

Females with TE

Frontal density/cm2 70.20 107.03 52.40

Vertex density/cm2 66.70 94.97 51.97

Frontal vellus/cm2 32.36 24.14 −2.21

Vertex vellus/cm2 21.61 19.73 −5.94

Frontal mean diameter 0.065 0.074 16.07

Vertex mean diameter 0.076 0.084 10.16

All patients

Frontal density/cm2 73.85 98.38 36.64

Vertex density/cm2 70.72 90.96 35.10

Frontal vellus/cm2 37.05 30.51 −9.54

Vertex vellus/cm2 30.62 26.77 −9.96

Frontal mean diameter 0.057 0.062 9.75

Vertex mean diameter 0.064 0.069 9.08
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due to the fact that vellus hairs are not a characteristic sign of this 
disease, contrary to AGA.

5  | CONCLUSION

The pathogenesis of AGA is multifactorial and is still not clear and 
the efficacy of the conventional therapies is often unsatisfactory. 
During the last 10 years, many new innovations have been made and 
microneedling is a relatively new minimally invasive procedure involv‐
ing superficial and controlled puncturing of the skin by rolling with 
miniature fine needles that demonstrated several proprieties in induc‐
ing hair regrowth.

Potentially, the dermaroller activates stem cells in the hair bulge 
area under wound‐healing conditions, inducing a new hair cycle and 
resulting in growth of new hair15 and facilitating penetration of first‐
line medications.16 Over a short period of time, it has gained mass 
popularity and acceptance due to its simplicity, affordability, and 
safety, in addition to the minimal training needed.

The present case series confirms the role of microneedling pro‐
cedure in increasing hair regrowth and hair diameter, even in pa‐
tients that have obtained poor results with conventional therapy, 
and it possibly contributes to stoping hair shedding even in TE. The 
results of our experience show that microneedling is a safe and a 
promising tool in hair stimulation both for severe male and female 
AGA in patients who want a quick improvement and also in cases 
of hair loss refractory to local minoxidil or oral finasteride therapy. 
As microneedling targets multiple pathogenetic factors of AGA, we 
claim that this procedure should be offered to patients with AGA 
for new and faster hair follicle stimulation. Moreover, microneedling 
offers a simple and cost‐effective therapeutic modality with minimal 
adverse effects and a promising safety profile.

However, the total number and frequency of sessions and long‐
term sustainability of the response to microneedling need to be 
evaluated within a larger population. In this sense, it is important 
to keep in mind that most comparative studies on microneedling 
have been only single case reports, case series, or small random‐
ized controlled trials. Future large controlled clinical trials exploring 
the utility of microneedling are imperative to prove its validation as 
an evidence‐based therapeutic option for patients with a variety of 
hair disorders, thus confirming its role as more than a cosmeceutical 
treatment.

Finally, this report underlines how TE can be added as another 
hair disease that can be treated with microneedling, inducing an evi‐
dent arresting of the hair loss immediately from the first month after 
the procedure. It will be interesting also to observe whether this sig‐
nificant improvement will persist over time or deteriorate again once 
the treatments stop.
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