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Modulation of scar formation has been the 
subject of investigation since the begin-
ning of surgery itself. Factors influencing 

how a scar will change during the healing process 
are numerous and well researched, with multiple 
studies showing improved results using fractional 
lasers on both surgical and acne scars.1–3 With the 

advent of minimally invasive percutaneous col-
lagen induction through the mechanical stimu-
lation of microneedling, a novel modality has 
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Background: Scars are a vexing sequela of surgery. Microneedling, also known 
as minimally invasive percutaneous collagen induction, has demonstrated 
impressive improvements in chronic acne scars; however, no evidence exists 
for treating postsurgical scars during active wound healing. The purpose of this 
study was to demonstrate the utility and safe use of minimally invasive percuta-
neous collagen induction in acute postsurgical scars.
Methods: Twenty-five patients who underwent surgery had scars treated with 
three treatments of minimally invasive percutaneous collagen induction in the 
postoperative period. Scar assessment was measured by Vancouver Scar Scale, 
Patient and Observer Scar Assessment Scale, and Global Aesthetic Improvement 
Scale after each of the three treatments and at final 2-month follow-up.
Results: Patients had positive improvement in Vancouver Scar Scale, Patient 
and Observer Scar Assessment Scale, and Global Aesthetic Improvement Scale 
scores at 16-week posttreatment initiation evaluation compared to initial mea-
surement (p < 0.001). No statistically significant differences were noted when 
comparing the age of the patient, location of scars, or Fitzpatrick phototype 
scales among patients. When comparing patients who began treatment early (6 
to 7 weeks postoperatively) to those who began treatment late (13 to 16 weeks 
postoperatively), there was a statistically significant difference in the Patient 
and Observer Scar Assessment Scale group (p < 0.04).
Conclusions: Postsurgical scars treated with minimally invasive percutaneous 
collagen induction in the maturation and remodeling phase had no adverse 
outcomes. Interestingly, the data show treatment initiated early in the matu-
ration phase (6 to 7 weeks postoperatively), while natural collagen formation 
was tapering off, demonstrated improved aesthetic outcomes compared to 
treatments initiated late in the maturation phase (13 to 16 weeks postopera-
tively). (Plast. Reconstr. Surg. 150: 557e, 2022.)
CLINICAL QUESTION/LEVEL OF EVIDENCE: Therapeutic, IV.

Microneedling Outcomes in Early Postsurgical Scars
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A Video Discussion by Sachin M. Shridharani, 
M.D., accompanies this article. Go to PRSJournal.
com and click on “Video Discussions” in the 
“Digital Media” tab to watch.

Related digital media are available in the full-text 
version of the article on www.PRSJournal.com.
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emerged that can mimic the fractional ablative 
function of a laser.4,5

The science of wound healing indicates 
that the biologically active time to intervene for 
improving scars is during the late proliferative to 
early maturation phase. Current recommenda-
tions suggest that minimally invasive percutane-
ous collagen induction not be used on scars until 
they are at least 1 year old, however. The purpose 
of our study was to investigate whether stimulat-
ing the wound bed during scar maturation with 
minimally invasive percutaneous collagen induc-
tion could be done safely, and if so, whether any 
given timing for initiation improves the clinical 
aesthetic results of scars.

METHODS
Twenty-five women were enrolled into an 

IntegReview international review board–approved 
clinical trial for the treatment of postsurgical scars 
with minimally invasive percutaneous collagen 
induction. The patients’ ages ranged from 21 to 
73 years, with a mean age of 53 years old. Surgical 
procedures included face lift/blepharoplasty (n = 
5), tummy tuck (n = 5), breast surgery (n = 4), 
benign skin lesion removal (n = 9), and brachio-
plasty (n = 2). All wound closures had a common 
element of absorbable sutures placed in the deep 
dermis. Open enrollment was offered to patients 
with a 6- to 16-week postoperative window. As a 
result, postoperative treatment groups included 6 
to 7 weeks (n = 7), 8 to 9 weeks (n = 7), 10 to 12 
weeks (n = 4), and 13 to 16 weeks (n = 7).

Three treatments total were completed, one 
at time of enrollment, followed by treatments at 
4 and 8 weeks. The SkinPen Precision micronee-
dling device (Crown Aesthetics, Dallas, Texas) 
was utilized with depths ranging between 1  mm 
and 2.5 mm, based on the location of treatment 
area (face or body). [See Video 1 (online), which 
demonstrates microneedling treatment for early 
postsurgical breast reduction scars.] [See Video 2 
(online), which demonstrates microneedling 
treatment for early postsurgical brachioplasty 
scars.] At the completion of treatment, Skinfuse 
Rescue Calming Complex (Crown Aesthetics) was 
applied. All patients were provided with a Skinfuse 
Post-Procedure Protocol kit (Crown Aesthetics) 
and given instructions for use.

Assessments were completed at time of 
enrollment and before each treatment, and a 
final assessment was done at 8-week posttreat-
ment completion. The Vancouver Scar Scale and 
Patient and Observer Scar Assessment Scale were 

completed at every visit, with the Global Aesthetic 
Improvement Scale being completed after the 
initial visit. The Vancouver Scar Scale, Patient 
and Observer Scar Assessment Scale, and Global 
Aesthetic Improvement Scale of all participants 
and treatment groups were analyzed by indepen-
dent t test for statistical significance. A value of  
p < 0.05 was deemed significant. All statistical anal-
yses were performed using IBM SPSS Statistics 
V22.0 (IBM Corp., Armonk, N.Y.).

RESULTS
For all participants, the Vancouver Scar Scale 

(mean ± standard error) demonstrated a statisti-
cally significant improvement when the initial 
evaluation (7 ± 0.3) was compared to the final 
evaluation at 16 weeks after initiation (3.1 ± 0.5) 
(p < 0.001). In addition, the improvement by the 
third treatment at 8 weeks after initiation (4.9 ± 
0.4) was also statistically significant (p < 0.001) 
when compared to the initial evaluation (Fig. 1). 
The Patient and Observer Scar Assessment Scale 
also showed statistically significant improvement 
from initial evaluation (23.7 ± 1.8) to the third 
treatment (15.8 ± 1.0) and at the final evaluation 
at 16 weeks after initiation (11.7 ± 1.0) (p < 0.001) 
(Fig. 1).

Patients’ treatments were initiated at time 
points ranging from 6 weeks to 16 weeks post-
operatively. When analyzing data from patients 
who started treatment at 6 to 7 weeks postop-
eratively compared to 13 to 16 weeks postop-
eratively (Table  1), dramatic differences in final 
results were revealed. The Patient and Observer 
Scar Assessment Scale scores for patients in the 
6 to 7-week postoperative group, initiation ver-
sus 16 weeks after initiation (16.8 ± 1.6 to 8.1 ± 
0.7), were markedly better than those in the 13- to 
16-week postoperative group (26.1 ± 4.2 to 14.2 
± 2.3) (p < 0.04) (Fig. 2). When comparing out-
comes between age, Fitzpatrick phototype scale, 
and location of scars on the body or face, no sig-
nificant difference was noted.

DISCUSSION
Scar formation is regulated by a three-phase 

process: inflammation, proliferation, and matu-
ration and remodeling.6,7 Historically, physicians 
have recommended conservative care through 
the inflammation and proliferation phases. After 
this, the standard of care through the matura-
tion phase has been limited, relying on the use 
of silicone scar cream, mechanical massage, sun 
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avoidance, and compression therapy.8 Our hypoth-
esis was that conservative care in the early matura-
tion phase misses an influential time period for 
scar modulation with reactivation of the healing 
pathway locally by minimally invasive percutane-
ous collagen induction. It has been shown that, 

by penetrating into the reticular dermis, mini-
mally invasive percutaneous collagen induction 
causes activation and stimulation of fibroblasts to 
produce collagen and elastin and induce angio-
genesis.5,9–16 We sought to utilize minimally inva-
sive percutaneous collagen induction to increase 

Fig. 1. Patient and Observer Scar Assessment Scale (POSAS) with possible 
scores of 6 to 60, and Vancouver Scar Scale (VSS) with possible score of 0 to 
13, taken at treatment initiation, before treatment at 4 and 8 weeks, and at 
follow-up at 16 weeks after initiation. Compared to initial observation, both 
assessment modalities showed statistical improvement before the 8-week 
treatment and at the 16-week follow-up (p < 0.001).

Table 1. Group Demographics

Groups (Postoperative 
Initiation)

No. of 
Patients

Location on Body

Mean Age 
(Range), yr

Skin Phototype

Face Abdomen
Breast,  

Chest, Back Extremities I II III IV V VI

6–7 Weeks 7 3 0 2 2 53 (28–73) 0 1 2 3 0 1
8–9 Weeks 7 1 1 3 2 55 (43–70) 1 4 1 1 0 0
10–12 Weeks 4 2 1 1 0 53 (44–62) 1 1 1 0 1 0
13–16 Weeks 7 2 4 1 0 52 (21–76) 0 5 1 0 1 0

Fig. 2. Patient and Observer Scar Assessment Scale (POSAS) with score limits 
of 6 to 60 for groups with initiation of treatment on postoperative weeks 6 to 
7 versus postoperative weeks 13 to 16. Improvement from initial treatment to 
16-week follow-up for the postoperative week 6 to 7 group was significantly 
better than that for the postoperative week 13 to 16 group (p < 0.04).

                           Video 1. This video demonstrates microneedling 
treatment for early postsurgical breast reduction 
scars.Kaltura

                         Video 2. This video demonstrates micronee-
dling treatment for early postsurgical brachioplasty 
scars.Kaltura
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local release of platelet-derived growth factor, 
fibroblast growth factor, and transforming growth 
factor-α and -β17,18 during a time in the late pro-
liferation/early maturation phase when colla-
gen production reaches a maximum and starts 
to decrease after postwounding weeks 4 and 5,19 

with the aim to improve appearance of scars with 
few side effects or complications. Although basic 
maneuvers to minimize scarring, such as plac-
ing scars within Langer’s lines, are helpful, they 
cannot prevent unattractive scars, hypertrophic 
scars, or keloids.

Upon examination of the data collected 
from the study, we found that there was marked 
improvement in all groups over the course of 
treatment as would be expected of any healing 
wound. Interestingly, a statistically significant 
improvement in healing was seen in the 6-week 
to 7-week postoperative group compared to the 
13-week to 16-week postoperative group. We have 
provided photographic examples from before 
treatment and at 8-week follow-up in both the 
6-week to 7-week (Fig. 3) and 13-week to 16-week 
treatment groups (Fig.  4). Although more 
research is needed to fully evaluate this finding, 
it certainly represents a significant paradigm shift 
in scar management.20 The conventional wisdom 
currently holds that scars will become static by 
1 year and that revision surgery can be consid-
ered at that time. Even new minimally invasive 
percutaneous collagen induction research show-
ing improved overall appearance in scars of mul-
tiple causes in multiple body locations excludes 
any scars younger than 6 months old.21 What 
we have learned is that, by waiting, a window 
of opportunity may be passed over. Therefore, 
patients and surgeons interested in maximizing 
scar management may elect for early intervention 
with microneedling before development of unde-
sirable scars as a matter of preventative care. In 
our experience, minimally invasive percutaneous 
collagen induction has been demonstrated to be 

Fig. 3. (Above) Brachioplasty scar 6 weeks postoperatively 
before first microneedling treatment. (Below) Brachioplasty scar 
8 weeks after third and final microneedling treatment.

Fig. 4. (Left) Face lift incision scar 13 weeks postoperatively before first microneedling treatment. (Right) Face lift inci-
sion scar 8 weeks after third and final microneedling treatment.
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well-tolerated in the early postoperative period 
with no signs of adverse effects. Earlier inter-
vention in the maturation phase of scar healing 
resulted in more aesthetic scars. Although opti-
mal timing of initiation of treatment is still a mat-
ter of further investigation, our results showing 
that microneedling need not be delayed until 6 
to 12 months postoperatively when looking for 
scar optimization is an important starting point 
and addition to the literature.

Casey Gene Sheck, D.O.
American Surgical Arts 
199 Mullica Hill Road

Mullical Hill, N.J. 08062
drsheck@americansurgicalarts.com

Instagram: @DrCaseyGeneSheck
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