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Abstract

Background: Despite the many advances in the treatment of post acne scarring, it still does
not have a fully satisfactory treatment. Percutaneous collagen induction (PCI) through dermal
roller breaks old collagen strands that connect the scar with the upper dermis, promote
removal of damaged collagen and induce more collagen immediately under the epidermis.
The purpose of the current study is to evaluate the clinical and histologic facial skin responses
to the Dermal Roller device as a minimally invasive treatment of atrophic acne scars.
Methods: Total study duration was Y1 weeks in which twelve patients received seven
sessions of PCI at Y-weeks intervals, Y- mm punch biopsy specimens of untreated scars were
obtained from the twelve patients before treatment ,and again after the seventh session (at YA
weeks). Assessments were extended for A weeks after the final session. Results: PCI induced
notable improvement in the appearance of acne scars with significant reductions in the the
scores associated with the clinical evaluation scale for acne scarring (ECCA) from
(OYY.YeYeo— VENI£VT £9) (p=.+.+ +) after Y7 weeks. Histopathologic evaluations revealed
increase in collagen production and deposition of newly synthesized collagen following PCI
treatments detected mainly by picrosirius red staining. Conclusions: Skin needling is a simple
and minimally invasive procedure with rapid healing and low downtime with minimized risks
of hypo or hyperpigmentation. Although a single treatment may not give the smoothing that is
seen with laser resurfacing the epidermis remain virtually normal. More than one session is
needed because greater improvement is achieved after multiple sessions.
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Introduction

Acne wvulgaris is a common disease
affecting A+ 7 of individuals between Y\ and
Y+ years old and 7 of elderly peoplet". It
is a multifactorial disease™. Although the
combination of hyperkeratini-zation, sebum
production and propionibac-terium acnes
are the proposed factors, the principle
abnormality is comedone for-mation by
hyperkeratinization®*). Facial acne scar-ring
affects approximately 1¢7 of acne patients
and is related to excessive inflam-mation(®,
initial acne severity and the time lapsed
before seeking adequate treatment(").
Atrophic acne scar is one of the most

dramatic consequences of inflammatory
acne that can be debilitating to patients. Due
to the physical disfigurement and psycholo-
gical burden of these scars are noticeable,
patients frequently seek medical
treatment .

Despite the many advances in the treatment
of post acne scarring, it still does not have a
fully satisfactory treatment”. Various thera-
peutic options have been described with
variable clinical outcomes and compli-
cations, such as surgical techniques (punch
graft, punch excision, subcision), resur-
facing techniques (dermabrasion, ablative
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laser treatment, chemical peels), nonablative
laser treatment, autologous fat transfer, and
injection of dermal fillers™.

Treatment options like ablative laser
resurfacing or dermabrasion that offer signi-
ficant improvement in facial scars are
invariably associated with considerable
morbidity and downtime interference with
the daily activities of the patients in the post
treatment period™'?. On the other hand,
treatments like microdermabrasion and non
ablative laser resurfacing that are associated
with a minimal or no downtime, do not
show the same level of efficacy as the tradi-
tional, ablative resurfacing techniques® """,
Moreover, although the recently developed
technique of fractional laser skin resurfacing
has been reported to allow the recontouring
of scars"' """, the risk of hyperpigmentation
in patients with darker skin types often
precludes sufficient treatment‘'*).

As an alternative to laser treatments, micro-
needling therapy, also known as percu-
taneous collagen induction (PCI), collagen
induction therapy (CIT) with Dermaroller (a
needling tool) is an addition for managing
postacne scars. It protects the epidermis and
stimulates natural collagen synthesis. The
needles break old collagen strands that
connect the scar with the upper dermis,
promote removal of damaged collagen and
induce more collagen immediately under the
epidermis® ).

The treatment is an office procedure!'".
Falabella and Falanga, Y« " considered that
skin needling induces normal wound
healing, developing in three phases: Phase I:
(inflammation), which starts immediately
after injury; platelets, neutronphils and
fibroblasts have the major role in this phase.
Phase II: proliferation (tissue formation)
which starts after about © days and lasts
about A weeks; in which macrophages and
several growth factors, mobile kerati-
nocytes and fibroblasts promote collagen
deposition. Phase IlI: (tissue remodeling),
from A weeks to about one year, mainly
achieved by the fibroblasts: collagen type
Il is laid down in the upper dermis and is
gradually replaced by collagen type | over a
period of a year or longer("".
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Another hypothesis has been proposed by
Liebl, (Y- +1) to explain the PCI mechanism
of action. The formation of new tissue
(wound healing: inflammation—proliferation
—maturation) is a complex series of reac-
tions and interactions among cells and
mediators. But it seems that these processes
are somewhat cut short, when the skin is
treated with needles. The fine microneedles
do not create a wound in classic sense but
according to bioelectricity theory (dema-
rcation current) which triggers a cascade of
growth  factors immediately to the
maturation phase. This demarcation current
is additionally increased by the needles’
own electrical potential. Cell membranes
react to the local change in electrical
potential with increased cell activity and
with the release of potassium ion, proteins,
and growth factors. the final result is
deposition of new collagen in the upper
dermis®"?.

The purpose of the current study is to
evaluate the clinical and histologic facial
skin responses to the Dermal Roller device
as a minimally invasive treatment of atro-
phic acne scars.

Subjects and Methods

Study design and patients

This prospective study was coducted from
January Y:)Y to October Y)Y at the
Department of Dermatology, Sohag
University and was approved by the Ethics
of Research Committee, of Sohag
university. Written informed consent was
obtained from all participants before enroll-
ment. Total, fourteen patients (% men, A
women) with different types of atrophic
acne scars were enrolled in this study.
Twelve of them completed the study (°
men, Y women). Inclusion criteria were age
>)YA years and  diagnosis of any type of
facial atrophic scar (icepick,boxcar and
rolling). Exclusion criteria were systemic
retinoids or immunosuppressive drug intake
during the previous * months, coagulation
defects or blood diseases, evidence or
history of keloid scars and history of facial
laser treatment or surgical procedure or
dermabrasion 1 months before study enroll-
ment, presence of skin cancers, warts, solar
keratoses or any skin infection, patients with
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a medical condition that might have
influenced the wound healing process,
pregnancy and unrealistic expectations.
Patients were allowed to continue previous
acne medications during the study period,
except isotretinoin. PCIl treatment was
performed for all patients. Each patient
received seven sessions of treatment at v
weeks intervals. Patients were instructed to
avoid medications such as aspirin and non-
steroidal antiinflammatory drugs (NSAIDs)
for at least Y week before the session and to
start using topical retinoid Y weeks before
each session, stopping Y days before the
session to avoid irritation to the skin.

Skin needling procedure:

Local anesthetic cream (eutectic mixture of
prilocaine and lignocaine) was applied to
the face under occlusion for approximately
¢o to 1+ minutes before the procedure.
Patients were treated using the needling tool
(Dermaroller MF A, Horst Liebl CEO,
Fresenheim, France), which is a sterile
plastic cylinder with needles protru-ding
from the surface that rolls vigorously over
the skin. The tool consists of Y¢ circular
arrays of eight needles (),°++ um long
each) (total Y4Y needles) in a cylindrical
assembly. The needles are made of stainless
steel, which is mechanically strong and
nontoxic.

The face was sterilized with povidone-
iodine and alcohol. (Proper wiping of
povidone-iodine is necessary to prevent
foreign body granuloma formation) Cold
compresses were used throughout the
procedure to minimize pain. The treatment
was then performed by rolling the needling
tool over the areas affected by acne scars
five times in the four directions (vertical,
horizontal, and diagonal) without pressing
too hard (lips and eyelids were avoided). In
patients with deep scars, an assistant
stretched the skin perpendicular to the
Dermaroller movement to reach the base of
the scar. The skin bled for Y+ seconds to ¥
minutes, which was less than normal
clotting time, and wet gauze swabs were
used to soak up any fluid ooze. After each
session, all patients were instructed to
minimize sun exposure, avoid trauma, and
tension at the scar site and to apply
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sunscreen daily with a sun protection factor
of ©+ or more.

Outcome assessments:

Patient follow -up was scheduled at Y-week
intervals during the YA-week treatment
period and at ¢-week intervals for A-weeks
after the final session (total study duration,
Y1 weeks from treatment commencement).
Acne scar improvements were quantified by
assessing the degrees of improvement
according to scar types, and the echelle
d’evaluation clinique des cicatrices d’acne
[clinical evaluation scale for acne scarring]
(ECCA) scores by two dermatologists.
ECCA grading scales are based on semiqu-
antitative, weighted assessments of 1 types
of acne scars, namely, V-shaped atrophic
scars (icepick), U-shaped atrophic scars
(boxcar), M-shaped atrophic scars (rolling),
hypertrophic inflammatory scars, keloid
scars, and superficial elastolysis"" . Standar-
dized digital facial photographs were
obtained at baseline prior to dermal roller
sessions (preoperative) and subsequent
follow-up photographs were taken using
identical camera settings of Panasonic
digital camera (DMC-FXY1, Osaka, Japan).
Degrees of improvement according to each
subtype are presented as percentage impro-
vement (+-)++7%). Patient subjective satisf-
action scores were determined by a quartile
grading scale (-, slight improvement, <YoZ;
), moderate improvement, Yo—£47; ¥,
significant improvement, ©:-V¢/; ¥,
marked improvement, >V°7) to assess their
percentage of improvement on a question-
naire completed at the end of the study(".
Any side effects observed were recorded at
each treatment session and follow-up visit,
and pain was graded on a scale of + (none)
to 4 (maximum).

For histopathological evaluation, Y-mm
punch biopsy specimens of untreated scars
were obtained from the twelve patients
before treatment commencement and again
after the seventh session (at YA weeks).A
third  biopsy was taken from two of the
patients (volunteers) at A weeks after final
treatment (after the Y1 weeks of the study)
to assess the collagen maturation. Biopsy
specimens after treatment were taken from a
site near the pretreatment biopsies. All
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histopathological and histochemical staining
and evaluation were carried out in depart-
ment of pathology, faculty of medicine,
Sohag University. Biopsy specimens were
fixed in a solution of 7 neutral buffered
formalin, embedded in paraffin and secti-
oned at thickness of eum, the following
stains were used; standard hematoxylin and
eosin, Massion Trichrome (BioTek, code
KT:¥¢) and picrosirius red (Via Marche,
V4, DDK ltalia S.r.l) .

Massion Trichrome (to assess total
collagen amount):

Sections were deparaffinized, hydrated and
mordant in Bouins fluid for one hour, rinsed
in tap water then stained in Weigerts Hema-
toxylin, sections were put in the followings
solutions; Biebrich Acid Fuschsin, phospho-
tungstic Acid, Aniline Blue Stain, and V7
Acetic acid respectively, then sections were
dehydrated, cleared in Xylene and mounted
with DPX.

Picrosirius Red staining: (to assess newly
formed collagen):

The sections were deparaffinized, hydrated,
stained with Weigerts hematoxylin for A
minutes (for nuclei), stained with picrosirius
red for one hour, dehydrated in ¥ changes of
V«+7Z ethanol, cleared in xylene and
mounted with DPX.

The stained sections were analyzed using an
Olympus micro-scope (U- MDOBY, USA)
equipped with filters to provide circularly
polarized illumination. The lower filter (YM
circular polarizer; Edmud Industrial optics,
Barrington, NJ, USA) was placed above the
microscope s field iris diaphragm, while the
upper filter was constructed from a
combination of a quarter — wave plate (U-
TPYYY, Olympus) placed below a linear
polarizer aligned such that its transmission
axis was at ¢© to the fast axis of the wave
plate”"". These two filters were aligned so
that the background in the field of view was
dark as possible (the filters were crossed),
tissue image‘s were obtained with a )+, ¥
and ¢+ objective lenses and recorded on a
digital Camera (EYY+-DC V.£V, Olympus).

Statistical analysis
Statistical analysis were performed with
Wilcoxon signed rank test (for comparison
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of before and after dermal roller treatment)
and student T test using SPSS software
(version Y1, SPSS Inc, Chicago, IL). Data
are expressed as means plus or minus
standard deviations, and P values less than
+.+© were considered  statistically
significant.

Results

Twelve patients (° men,Y women) enrolled
in this study, completed the Y7 weeks study
without any significant adverse effect. Age
of patients ranged from Y. to Y\ years
mean+SD (Y©.4+£.Y), Two patients () 1.17%)
were skin type Ill, Six patients (°+7%) were
skin type IV and four patients (YY.Y7) were
skin type V. The mean duration of acne
scars was £.Y years (range Y-A years).
Detailed ECCA scores of all patients are
listed in table ).

Dermal roller treatment induced a
statistically significant improvement in acne
scars. Consistently, ECCA scores were
significantly reduced following PCI after
the Y1 weeks (VYV.Y£Y€ 05VEN1411 £4)
(p= -.++). There was a highly significant
decrease in the means of all types of
atrophic acne scars after PCl treatment
(table Y). Wilcoxon signed rank test showed
highly significant decline in icepick, boxcar
and rolling scars, total ECCA grading score)
at Y1 weeks treatment (P=+.+*V&+.» ¢ &
v.000 & + 00X respectively) with variable
degree of improvement but no statisti-cally
significant difference in mean percentage of
improvement between different types of
atrophic scars (icepick, boxcar or rolling)
(p= +1), (Table Y, Figure Y & Y). No
significant difference between males and
females regarding the severity score
(ECCA) either before or after treatment
(p=+.7¢ and +.¢° respectively). No
significant correlation was found between
the degree of improvement and scar
duration.

Seven patients reported significant impro-
vement (°+—Y£7%) of their acne scars, while
three reported moderate impovement (Yo-
€4%) and only two reported marked
improvement (V%) and all the patients were
satisfied with their treatment results. Mean
of patients pain score during the sessions
was (°.¢+).1). Adverse events were only
transient pain, erythema and edema in
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treated areas. Mean of post erythema days
was (¥.+£+.A) and mean of downtime days
was (¥.% £ +.A) days. None of the patients
developed post-operative
hyperpigmentation.

Histopathological evaluation:
Hematoxylin and  eosin staining
demonstrated relatively thickened epidermis
with more developed dermal papillae (rete
ridges) post operatively, the epidermis
remained intact except for minute holes. No
remarkable changes were found in melano-
cytes after PCI. The superficial dermis
showed very thin newly formed capillaries
and discrete inflammatory cells (fig.£).

Massion Trichrome showed a consi-
derable increase in collagen deposition at YA
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weeks postoperatively. The collagen appea-
red to have been laid down in a normal
lattice pattern, rather than in parallel
bundles as seen in scar tissue (fig. ¥ & ¢).
However, Massion Trichrome fails to reveal
very thin collagen fibers.

The color of collagen fibers stained with
Picrosirius red (fig.¥ & ¢ & °) and viewed
with polarized light depends upon fibers
thickness and their maturation; as fiber
thickness increases and matures the color
changes from green to yellow to orange to
red. Postoperatively after YA weeks and
after Y7 weeks (in two biopsies); the thin
recent collagen fibers stained green to
yellow, while the old thick mature collagen
fibers (preoperatively) appeared orange to
red.

Table V: Types of postacne atrophic scars and Total (ECCA) grading score severity

before and after PCI in all patients.

Acne Scar Severity Score (ECCA grading score)
Patients Ice Pick Box car Rolling Total Score Percentage
(M shape) Improvement

Before | After | Before | After | Before | After | Before | After Mean + SD
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¥ o Y. ¢ ‘i o Yo \Yo q0 Ya s
¢ ¢o v 1. ¢ oL Yo Yoo 40 YAV
° o v £ Y. Yo Yo YV Vo ARV
1 ‘o Y. T S o . Yoo Ve o¢ AN
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Table ¥: Means of ECCA grading scores and percentage improvement of each atrophic
acne scar type before and after PCI .

Type of atrophic acne scar Before PCI After PCI Percentage
Mean£SD Mean=SD improvement(%6)
Ice pick YV e Y ARSI AR YA
Box scar o vk VEY YUREVY Y Yy o/
M shape (Rolling) T4,0AL) 9 AY YUTIEVYY ov. 4
Total score (ECCA) VYV .Y£YE 0 VeENTEIT €4 AR IAVA
130 -
120
110 +
& 100 -
‘é 90 -
§ 80
g 70 A before
E 60 - W after
S 50 A
£ 40 17 |
éﬂ 30 A
20 A
D
(0] T T T
Teepick Boxcar M shape T.score

Fig. V: Degree of improvement in different types of atrophic acne scars and total ECCA
grading scores after PCI.

D E i il F
Fig. Y: Atrophic acne scars of representative patients showed notable improvement in all types A
weeks after completion of PCI treatment (at Y% weeks). A and D before treatment (baseline), B and
E after YA weeks of PCI treatment and C and F after Y% weeks (at the end of study).
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Fig. ¥: A B, and C: Pre-operative biopsy of acne scar; A (H & E original magnification
XY++), B (Massion Trichrome original magnification XY-+) C (Picrosirius red original
magnification X+ D-I; post-operative biopsy; D &E (H&E and Massion Trichrome
XY+« Vo) revealed increase the dermal content of collagen fibers, F-1 (Picrosirous red
stained sections XY+ +,Y«+ Y+ Y. griginal magnifications) both superficial and deep dermis
showed newly formed collagen fibers, appear green- yellow birefringence by polarizing light,
(H) showed very thin recently formed green- yellow collagen fibers in superficial dermis, (I)
showed thick green- yellow collagen fibers in deep reticular dermis with focal knobby pattern.
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Fig. ¢: A, C, E: Pre-operative biopsy; A (H&E, original magnification X\ ++) showed thin
epidermis, flat rete ridges, C (Massion Trichrome, original magnification XY-«+) the
superficial dermis showed dense collagen bundles of old acne scar, E (Picrosirius Red,
original magnification X"« +) the same bundles showed old red- orange birefringence. B, D,
F: Post-operative biopsy; B (H & E, original magnification X\« +) showed thick epidermis,
newly formed rete ridges and pin hole is cutting the epidermis (arrow), D (Massion
Trichrome, original magnification X Y+ +) showed recent collagen bundles laid down in lattice
pattern with more newly formed capillaries and inflammatory cells, F (Picrosirius Red,
original magnification X+ +) revealed recent collagen fibers of green birefringence (arrow)
dissecting the old red- orange ones.

Yy Formation of new collagen after dermal roller in atrophic acne scars



MJMR, Vol. Y¢, No. Y, Y+\¥ pages (Y°-YA) Ezz El-Dawela et
al.,

Fig.e: A, B, C) Picrosirius red stained sections (original magnification x Y++), (A)
preoperative biopsy showing old orange-red birefringence collagen fibers, (B) YA weeks
postoperative showing very recently formed green birefringence collagen fibers, while (C) A
weeks after end of treatment (after Y1 weeks) showing more mature yellow birefringence
collagen fibers(maturation of collagen in dermis).
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Discussion

Acne vulgaris depending on its severity, can
end with a variety of scars. The affected
skin of postacne scarring has an abnormal
contour, with most scars being depressed
below the adjacent normal skin™. Many
treatment modalities for scar improvement,
such as dermabrasion, microdermabrasion,
chemical peeling, laser and cosmetic
surgery had disadvantage of either being too
mild and ineffective or too aggressive and
complicated®”.

The epidermis is a complex, highly
specialized organ that, although only +.Ymm
thick, is our first layer of protection from
the environment. We should never damage
the epidermis unless the risks associated
with leaving it intact are greater than those
associated with its removal. As an alterna-
tive to laser treatments, skin needling has
been used, which protects the epidermis and
stimulates natural collagen synthesis".
When thousands of fine pricks are placed
close to each other thus creates thousands of
microclefts through the epidermis into the
papillary dermis and produces a confluent
zone of superficial bleeding that is a
powerful stimulus to initiate the normal
process of wound healing®"*.

The present study revealed a statistically
significant overall improvement of atrophic
acne scars in all patients as mean of
ECCA scores was significantly reduced
following PCI after the Y1 weeks of the
study (QAAREASTENTRRFRARELY)
(p=.-.++) with  Y4.A%  percentage
improvement. This was in agreement with
Majid (Y++%) who reported excellent
response in YY.Y7Z of patients after four
sessions of PCI'". These results were
consistent also with Fabbrocini et al.,
(Y++9) who found that the severity of the
acne scars in all patients was greatly
reduced after only two sessions with an A-
week interval, without any side effects apart
from redness and swelling, which disapp-
eared in ¥ to ¥ days"""). Also with Leheta et
al., (Y+Y)) who revealed that PCI improved
atrophic acne scars in )+ + % of patients, with
overall scar improvement of up to %).VZ
(mean A Y+Y4.Y) after four sessions with
an ¢ week interval®,
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The present study showed highly significant
decline in icepick, boxcar, rolling scars and
total ECCA scores at Y1 weeks of treatment.
Rolling scars showed ©AZ improvement
after PCI, followed by YY¥.°7 in Boxcar and
¥V.¢7 in icepick scars. In comparable to
these results, Majid (Y++%) reported exce-
llent response in rolling and boxcar scars,
while moderate response in icepick scars(".
Fabbrocini et al., (Y++4) reported that the
relative rolling scar depth was significantly
reduced after PCI”"), In a comparative study
done by Leheta et al, (Y+)) they reported
significant improve-ment of rolling acne
scars after PCl compared to V:+Z TCA
(chemical recons-truction of skin scar)
CROSS. They recommended )::%Z TCA
CROSS over PCI for treatment of boxcar
and ice pick acne scars. They also stated
that PCI is a valuable mean of treating
boxcar and ice pick scars for patients with a
history of skin dyschromia because of a
higher incidence of consequent post
inflammatory hyper-and hypopigmentation
with Y+ +7 TCA CROSS ',

After PCI, our patients experienced trans-
ient erythema and edema that lasted for a
mean of (¥.++ +.A) days, and overall mean
downtime was (Y.3£+.A) days, which was
consistent with other studies"""*"*). None
of our studied patients developed post-
operative hyperpigmentation.

Histopathological —examination in the
present study showed normal epidermis
with flat rete ridges at baseline, the
epidermal thickness increased at YAweeks
postoperatively with well developed rete
ridges. This agreed with Fernandes and
Signorini, (Y++A) who showed that the skin
became thicker with well formed rete ridges
after PCIC". Also with Aust et al., (Y++A)
who showed that PCI left the epidermis
intact without any damage to stratum
corneum or any other layer of the epidermis
or the basal membrane("”.

As regard to increased epidermal thickness,
Fernandes (Y++°) explained the difference
between standard wounds healing and
healing after dermal roller. In standard
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wounds, the main cells are the keratino-
cytes, which change in morphology and
become mobile to cover the gap in the
basement membrane. Peripheral cyto-
plasmic actin filaments also are developed
to pull keratinocytes together to close the
wound. These actin filaments, however, are
not an important factor in PCI because re-
epithelialization, or the closure of needle
holes, occurs within a few hours after
needling because the gap is small. A day or
two after PCI, the Kkeratinocytes start
proliferating and act more in thickening the
epidermis than in closing the defect!"".

The current study showed no remarkable
changes in melanocytes, as melanocytes
number neither increased or decreased. This
agreed with Aust et al., (Y +A) who reported
that, no change in the number of melano-
cytes after PCI. In their study, DNA micro-
array experiments demonstrated that
suppressor  factor  (interleukin-Y+) is
increased during the first ¥ weeks after PCI
and melanocyte stimulating hormone gene
is dowenregulated which suggests that
needling reduces risk of dyspigmentation
through significant downregulation of
melanocyte stimulating hormone in the
postinflammatory response" ™. As melano-
cytes are not negatively impacted after PCI,
risks of postinflammatory hypo- or hyper-
pigmentations are minimized, so it can be
safely performed on Asian and darker
skins™.

The current study compared collagen
deposition of acne scar pre and post-
operatively at the end of treatment (YA
weeks) and at (Y1 weeks in two biopsies).
Pre-operative collagen fibers arranged in
parallel pattern, lack of newly formed thin
capillaries and fibroblasts that observed
post-operatively in which collagen depo-
sition was increased and appeared to be laid
down in normal lattice pattern as evidenced
by H & E and Massion Trichrome staining.
This came in agreement with Fernandes and
Signorini, (Y++A) who reported greater
collagen deposition ¢ months post-opera-
tively"' . Aust et al., (Y+ +A) and Fabbrocini
et al., (Y++4) also showed consi-derably
greater collagen deposition 1 months post-
operatively"™"",
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Scar tissue is the exact same protein
(collagen) as the tissue that it replaces, but
the fiber composition of the protein is
different; instead of a random basket weave
formation of the collagen fibers found in
normal tissue, in fibrosis the collagen cross-
links and forms a pronounced alignment in a
single direction. This collagen scar tissue
alignment is usually of inferior functional
quality to the normal collagen randomised
alignment(™).

With microneedling, one gets a purer
stimulus for collagen synthesis without the
heavy inflammatory reaction because
subdermal fat is certainly not damaged at
the same time. It is believed that because the
epidermis is intact, this might favour predo-
minantly transforming growth factor gr
(TGF-1) rather than TGF-g! and 87,
which are associated with scar collagen
deposition. TGF-£ ris implicated in scarless
healing and normal lattice weave collagen
deposition so PCI seems to induce normal
lattice weave rather than scar collagen".
On the other hand, ablative laser resurfacing
and deep peeling injure the skin and
subsequently cause fibrosis of the papillary
dermis which initiates an inflammatory
response that propels the fibroblasts to
produce scar collagen in parallel orientation
rather than in the normal lattice network of
normal skin. They lighten scars because
generally, they destroy the epidermis, and
very importantly, its basement membrane,
which is replaced by an epidermis that no
longer has dermal papillae and is thinner
than before™".

We further assessed the effect of PCI on
new collagen formation, and whether the
increase in collagen level as observed by
masson trichrome was a result of the
enhancement of newly synthesized collagen
formation. Detection of newly synthesized
collagen with picrosirius red stain under
polarized lens, microscopic examination
showed increase of newly synthesized
collagen at the end of treatment (YA weeks)
and at (Y1 weeks in two Dbiopsies).
Picrosirius red staining confirmed the
maturation process of collagen fibers as old
fibers of pre-operative acne scar appeared
orange birefringence while the recent ones
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appeared as green to yellow birefringence
postoperatively; these results came in

accordance with Rich and Whittaker,
(Y..o)(”)_

El-Domyati et al., (Y+))) evaluated the
histologic changes of the nonablative
Radiofrequency device in photoaging with
picrosirius red stain and showed signifi-
cantly increased newly synthesized collagen
at the end of treatment, and at ¥ months
posttreatment, compared with baseline™®.

Additionally, Picrosirius red staining in the
present study could differentiate between
very thin recent green- yellow collagen
fibers (type II1) in superficial dermis and
thick bundles of collagen fibers (type ) in
deeper dermis, so we can use Picrosirius red
stain as qualitative method rather than
specific to differentiate between type Il and
I collagen fibers instead of immune-
histochemical staining.

Major advantages of PCI are that, patients
had no open wound and consequently
require only a short healing phase, which is
encouraging for many patients. Because the
epidermis and stratum corneum were never
removed, there was no risk of photo-
sensitivity or any postinflammatory dysch-
romia. Disadvantages were the surgeon's
exposure to blood, the need for complete
anesthesia of the skin when performing
needling, swe-lling and bruising for the first
few days, and that the final result took a
long time because new collagen continues
to be laid down for approxi-mately ¥
months"™",

Conclusions
The findings obtained enabled us to draw
the following conclusions:

(Y) Skin needling is a simple and
minimally invasive procedure with rapid
healing and low downtime.

(Y) It has undisputable advantages
compared with conventional methods. The
most important is that the epidermis remains
intact because it is not damaged, eliminating
most of the risks and negative side effects of
chemical peeling or laser resurfacing.

() As melanocytes are not negatively
impacted, risks of postinflammatory hypo-
or hyperpigmentations are minimized, so it

Ezz El-Dawela et

can be safely performed on Asian and
darker skins, as well as skins that have been
previously treated with laser or had
dermabrasion.

(¢) Histologic  improvements, as
evidenced by Massontrichrome staining and
picrosirius red, were found to concur with
clinical efficacy observed by physicians and
patients and

(°) Acne scars can be evaluated quickly
and reliably using the ECCA grading scale.
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