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Microneedling in scars treatment: benefits
of a single session

Microagulhamento no tratamento de cicatrizes: beneficios de uma
Unica sessao
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ABSTRACT

Introduction: Unaesthetic scars can trigger symptomatic, functional, aesthetic and emo-
tional repercussions. Among the main treatments found today is microneedling.
Objective: Prospective, quantitative study to evaluate the benefits of healing with a single
microneedling session.

Methods: A microneedling session was performed on scars of 28 patients.
Before performing the procedure with cylinders containing 192 2.5 mm needles and 90
days later, scars are photographed in a standardized manner, having been applied on the
Patient and Observer Scar Assessment Scale. Through the performed score, a quantitative
evaluation by the analysis of the parameters, being vascularization, pigmentation, thickness,
relief, malleability, surface area, pain, itching, color, stiffness, height and irregularity, in ad-
dition to the patient's total score and general opinion. and the observer.

Results: All variables obtained improvement, except pain, emphasizing malleability and
height. In addition, the overall opinion of the patient and the observer shows 51% impro-
vement. Conclusions: Microneedling is a safe, inexpensive, minimally invasive treatment
that delivers experimental results in a single session.
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RESUMO

Introducio: As cicatrizes inestéticas podem desencadear repercusses sintomadticas, funcionais, estéticas
e emocionais. Entre os principais tratamentos atualmente encontrados estd o microagulhamento.
Objetivo: Estudo prospectivo, quantitativo, avaliando os beneficios do tratamento de cicatrizes com
uma tinica sessdo de microagulhamento.

Meétodos: Foi realizado uma tinica sessdo de microagulhamento em cicatrizes de 28 pacientes. Antes
da realizagdo do procedimento com cilindros contendo 192 agulhas de 2, 5mm e 90 dias apds, as cica-
trizes foram fotografadas de modo padronizado, tendo sido aplicada a Escala de Avaliagio Cicatricial
do Paciente e Observador. Por meio da pontuagdo fornecida realizou-se uma avaliagdo quantitativa
através da andalise dos pardmetros -sendo eles vascularizagdo, pigmentagdo, espessura, relévo, maleabili-
dade, area de supetficie, dor, prurido, cor, rigidez, altura e irregularidade-, além do escore total e opinido
geral do paciente e do observador.

Resultados: Todas as variaveis obtiveram melhora, exceto a dor, dando destaque a maleabilidade e a
altura. Além disso, a opinido geral do paciente e do observador apresentou melhoria de 51%.
Conclusées: O microagulhamento é um tratamento seguro, de baixo custo, minimamente invasivo,
apresentando resultados eficazes em uma tinica sessdo.
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INTRODUCTION

Healing is a dynamic process that requires biochemical
and physiological synchrony to have adequate tissue restoration.
This mechanism depends on several factors, such as anatomical
location, skin type, underlying diseases, age, ethnicity, and the
surgical technique used. When the healing involves the dermis
completely or extends to the subcutaneous tissue, the lesion be-
comes noticeable.'?

The most common unsightly scars are hypertrophic,
keloid, and atrophic. They can trigger symptomatic, functional,
aesthetic, and emotional repercussions. Thus, this condition can
cause psychological damage and limit the patient in social and
professional relationships. Therefore, the treatment of these le-
sions is a constant challenge for the physician.”® The patient's
eagerness for improvement may be related to the desire to erase
unpleasant memories, surprise the partner, or even request a pro-
motion in their work.°

The repercussions associated with the emotional con-
dition secondary to the scar include anxiety, social exclusion,
depression, interruption of daily activities, sleep disorders, in ad-
dition to psychosocial deterioration, with difficulty in reintegra-
ting into the environment in which they lived.”®

Several techniques have been tested to correct post-trau-
matic skin sequelae. However, many of them are unsatisfactory.
Needling methods, such as the subcision, described in 1995,
have also been used for the treatment of scars.” Currently, one of
the proposed treatments is microneedling.

The technique has been improved and increasingly wi-
despread since it is a minimally invasive, simple, inexpensive, safe,
and effective procedure. The procedure consists of inducing a
controlled lesion on the skin without causing any real damage to
the epidermis. The objective is to originate micropunctures that
reach the dermis and trigger, with the bleeding, an inflamma-
tory stimulus. Thus, microneedling induces the release of growth
factors, which stimulate the formation of new collagen and elas-
tin in the papillary dermis, associating with the production of
new capillaries. Then, the association of neovascularization and
neocollagenesis after the treatment leads to scar reduction.'®"
The indications for this procedure are diverse and can be used
in rejuvenation as an active vehicle - for example, retinol and
vitamin C - or as an isolated stimulus. It also acts on sagging and
attenuation of wrinkles. Finally, as already mentioned, it corrects
distensible, wavy, and retractable depressed scars, in addition to
recent and old stretch marks."

One of the standardized instruments is the disposable
cylinder equipped with stainless steel microneedles with len-
gth varying from 0.5mm to 3mm and diameter from 0.1lmm
to 0.25mm. It is essential to highlight the value of the diversity
of needle lengths since the intensity of the reaction generated
is proportional to this measure. For example, 1.5mm needles
promote microchannels that reach the epidermis and dermis,

destroying the scar collagen bundles.'*'®

Among the benefits of
this procedure, we highlight its good safety profile, which can
be applied to all phototypes, including Fitzpatrick skin types IV
andV, since it rarely leads to hyperpigmentation. Usually, patients

present good tolerability and may have mild erythema and ede-
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ma, with a quick return to work activities, varying from seven
to 10 days, according to some studies. In some cases, there is
no need for work leave. Also, it has other advantages, such as
collagen stimulation without removing the epidermis; shorter
healing time; lower risk of adverse events when compared to
ablative techniques; increased skin resistance and thickness; and
the possibility of being conducted in sites where there is less
concentration of skin annexes.'®"”

When indicating the procedure, the physicians should
pay attention to the contraindications, such as the presence of
active acne, oral herpes or any other local infection, psychologi-
cal disorders that may be exacerbated by the treatment, mode-
rate to severe chronic skin disease (for example, psoriasis), blood
dyscrasias, tendency to keloid, use of anticoagulants, treatment
with chemotherapy or radiotherapy, and patients who can’t un-
derstand the technique. Adverse events are not common; howe-
ver, they can occur. The most frequent are erythema and irrita-
tion, which usually disappear within a few hours. There are also
reports of post-inflammatory hyperpigmentation, worsening of
acne, reactivation of herpes, granulomatous allergic reactions,
and local infections when using non-sterile materials.'®' In ge-
neral, most reports state significant improvement, some after just
one session. Patients are satisfied with both aesthetic and mo-
bility improvements. Also, they report good tolerability to the
procedure, with no complications in most cases. Thus, the eftec-
tiveness and safety of this therapy are confirmed.'”?

To evaluate the clinical improvement after the treatment
is a challenge since there is no single standardized scale for scar
assessment. Some of the most used ones are the Vancouver Scale
(VSS), Manchester Scar Scale (MSS), Patient and Observer Scar
Rating Scale (POSAS),Visual Analogue Scale (VAS), and Stony
Brook Scar Evaluation Scale (SBSES), based on subjective para-
meters, but used objectively. Among these, POSAS stands out, as
it considers the assessment of both the physician and the patient,
elucidating the characteristic of the lesion reliably.*!*?

The present study aimed to quantify the clinical im-
provement of surgical scars, including post-traumatic scars and
breast prosthesis, cesarean section, or skin biopsy, after a micro-
needling session, assessing the results using POSAS.

METHODS

This study was conducted at the Dermatology Outpa-
tient Clinic of the Universidade Federal do Triangulo Mineiro
(UFTM), after the approval by the institution's Research Ethics
Committee.

Thirty patients were randomly selected, who had a link
to the Outpatient Clinic of the Hospital de Clinicas da UFTM
with unsightly and/or dysfunctional scars resulting from aes-
thetic procedures, such as breast prosthesis, car accident trauma,
stab wounds, cesarean section, cholecystectomy, or skin biopsy.
Exclusion criteria were: less than 18 years old; cognitive deficit;
presence of any active lesion at the procedure site; moderate to
severe chronic skin diseases, such as eczema or psoriasis; blood
dyscrasias; tendency to keloid; use of anticoagulants; treatment
with chemotherapy or radiation therapy.
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After selection, the patient was instructed on the risks
and benefits of the procedure. Then, the scar was photographed,
and the Patient and Observer Scar Assessment Scale (POSAS)
was applied. The procedure was performed in an exclusive ope-
rating room of the Dermatology Service of the UFTM Specialty
Outpatient Clinic, having been performed by resident dermato-
logists assisted by the dermatologist responsible for the Service.
After antisepsis with chlorhexidine 2%, anesthesia was performed
with lidocaine solution 2% without vasoconstrictor, diluted 1:4
with 0.9% saline solution, and injected into the skin with a 31G
needle. The intervention was followed using of a cylinder stud-
ded with stainless steel microneedles, totaling 192 units with 2.5
mm length (Dr. Roller®, Moohan Enterprise CO., Gyeonggido,
South Korea), with back and forth movements guided by a uni-
form pattern of petechiae throughout the treated area, reaching
a deep injury. According to some studies, 10 to 15 passes must
be made in the same direction, and at least four crossing passes
in the rolling areas. At the end of the procedure, a gauze dressing
was applied over the lesion, and the patient was instructed to re-
move it after 24 hours with running water, and initiate then the
use of a dexpanthenol-based skin regenerator for 10 days. Also,
the importance of photoprotection was stressed. All patients re-
ceived the same treatment protocol and guidelines. After 90 days
of the procedure, the questionnaire was applied again, and the
lesion was photographed. It is worth mentioning that the data
and photos taken in the first evaluation were not made available
to the observer and the patient.

The variables analyzed at POSAS by the observer were:
vascularization, pigmentation, thickness, texture, malleability,
surface area, and general opinion; and those of the patient were
pain, itching, color, stiffness, height, irregularity, and general opi-
nion. The score ranged from 1 to 10, with the minimum value
being normal skin and 10 the worst scar imaginable. For assess-
ment of the results, the Wilcoxon test 23 was applied to compare
day O to day 90.

RESULTS

Thirty patients were selected and, since the sample pro-
portion is unknown, the sample was calculated from a 90% con-
fidence level and a maximum error of the estimate of 15%.*%
However, two were lost to follow-up. All those who completed
the study reported bearable pain during the procedure. Also, the
return to work activities ranged from three to five days, accor-
ding to the extent of the injury. Of the 28 patients assessed, four
had no desire to repeat the procedure, due to complete impro-
vement, and the others wished to perform it again. There were
no complications, such as hypertrophic scarring or infections.
The patients' skin phototypes varied from II to IV, according to
the Fitzpatrick scale.

The comparative analysis between DO and D90 of the
vascularization, pigmentation, thickness, texture, malleability,
surface area, pain, itching, color, stiffness, height, irregularity, ge-
neral opinion of the patient and the observer was performed
using the Wilcoxon test.” Table 1 shows the results.

After the experiment and the hypothesis test, it is noted
that the vast majority of parameters are changed when compa-
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ring the skin on the day of application and after 90 days of use
(p-level <0.05). All parameters of the observer rejected the null
hypothesis, that is, vascularization, pigmentation, thickness, tex-
ture, malleability, and surface area, presenting differences when
comparing the start and the end date. When assessing the pa-
tient's scale, the pain parameter does not reject the null hypothe-
sis, that 1s, it did not change from one period to the next, while
itching, color, stiffness, height, and irregularity varied.

We calculated the averages of each of the parameters for
comparison. Except for pain, which had no difference between
the averages in the two periods, we observed that the other para-
meters showed a reduction in the average scores. This represents
an improvement, since the lower the value for the scale, the clo-
ser it is to the characteristics of normal skin. Tables 2 and 3 show
the results. Malleability and height were the parameters that ob-
tained the highest average reductions in percentages between
the scores in the two periods, while vascularization and stiffness
obtained the smallest reductions for the observer and patient
scale, respectively. Even so, those with the smallest changes sho-
wed considerable average reductions (a minimum of 40%).

Considering the frequencies of the patient's scale pa-
rameters, the pain parameter was the only one that showed a
different behavior from the rest. When analyzing the other para-
meters of the patient's scale, we can observe a similar behavior to
that of the observer's score since they concentrated on the lower
levels of the scale after 90 days.

Furthermore, to the assessment of the parameters, the
general opinions of both the observer and the patient were stu-
died. The hypothesis tests rejected the null hypothesis (p<0.05),
indicating a change in the opinion of those involved from one
period to the next. The changes in the general views of the ob-
server and the patient were positive since the average grades
of these parameters were reduced by 51%, representing greater
proximity to normal skin after 90 days.

In terms of frequency distribution, we can visualize the
opinion change of those involved in the study. The frequencies
of the general views of the observer and the patient were analy-
zed. We can observe that, in both distributions, the concentra-
tion shifted from the right to the left side of the graph, showing
the change in the grades from one period to the next. The pa-
tient's opinion, for example, had a higher incidence (39%) in
grade 10 in the initial period. On day 90, the highest incidence
(32%) was for grade 1.

DISCUSSION

This study selected 30 patients; however, two were lost to
follow-up. Among the 28 subjects who completed the treatment,
four patients revealed that they would not like to undergo the
procedure again, as they were already satisfied with the result.
However, the others wanted new sessions, despite the initial sa-
tisfactory result. According to a study conducted in 2017, despite
the different results, all patients showed satisfaction and interest
in following the treatment after microneedling.*

All patients reported good tolerability to the procedu-
re, as expected by the authors. Also, there were no reports of
adverse events or complications, proving to be a safe and mi-
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nimally invasive technique. As already described, as the epider-
mis is maintained, microneedling has a low risk of infection and
post-inflammatory hyperpigmentation. Another advantage of
this treatment is the short recovery time. In the present study,
patients returned to work activities in two to four days.””*

Through the application of POSAS, we could quantitati-
vely assess the following variables, according to the observer: vas-
cularization, pigmentation, thickness, texture, malleability, surfa-
ce area, and general opinion. The patient's variables were: pain,
itching, color, stiffness, height, irregularity, and general opinion.
The score ranged from 1 to 10, with the minimum value being
normal skin and 10 the worst scar imaginable. The pain criterion
did not vary between the first and the second questionnaire; ho-
wever, all patients scored 1 in this regard, that is, equal to normal
skin from the beginning.

Among the evaluated criteria, except for pain, we noti-
ced an improvement in all aspects, highlighting malleability and
height (Figures 1 and 2). Published studies show that micronee-
dling promotes the degradation of dense collagen in the misa-
ligned fibers of the healing process, allowing the realignment
of collagen fibers and promoting the minimization of irregu-
larities, reduction of scar volume, increased sensitivity, and elas-
tin synthesis. Consequently, there is an improvement in the scar
distensibility, reducing hyperpigmentation and normalizing the
keratinocyte-melanocyte relationship.”

In the present study, one of the patients had a scar on the
face with mobility difficulties, requiring physiotherapy. After the
procedure, the physical therapist noticed an improvement in the
condition during the movements. Microneedling can improve
flexibility and elasticity, as shown by other studies.*

In 2018, a study used POSAS to assess the improvement
of scars after microneedling, and the results pointed to an in-
crease in scar quality with a significant tendency to normal skin.
The general opinion showed a 51% improvement for both the
patient and the observer, corresponding to the values found in
this study.” Microneedling stimulates the synthesis of significant
structural and skin reconstruction elements (collagen, elastin,
proteoglycan), being used in the treatment of many skin defects,
with high effectiveness in cases of scarring.* Therefore, it was
chosen as the only form of therapy in this study.

One of the objectives of this study was to assess clinical
improvement with just one session. However, partial improve-
ment implies the need to prolong treatment. A study conducted
in 2014 on rats to investigate the effects of repetitive treatments
showed the best results when the treatment was repeated four
times with an interval of three weeks. Therefore, with the largest
number of sessions, better results can be obtained.®' It is note-
worthy that the patient's opinion, the prospects for improvement
and the true degree of dissatisfaction are essential for conducting
any procedure or deciding to prolong the therapy.®

CONCLUSION

Microneedling is a safe, low-cost, effective, and minimally
invasive treatment. With just one session, satisfactory results can
be obtained, but others may be necessary. The method includes
the improvement of several relevant aspects in the analysis of
scars, such as malleability and height. In addition to the aesthetic
improvement, the functional enhancement of the affected site
should be highlighted. Therefore, considering the good tolerabi-
lity and the high degree of patient and observer satisfaction, this
procedure is an excellent therapeutic option for scarring.

Therefore, knowing its technique and indications is es-
sential for training young dermatologists. ®

FIGURE 1: First photo: before the procedure. Second photo: 9o days after the
procedure
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FIGURE 2: First photo: before the procedure. Second photo: 9o days after
the procedure
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