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Abstract
Background: Striae distensae, a common skin condition,

represent linear dermal scars accompanied by epidermal
atrophy.

Aim of Study: The aim of this prospective self controlled
comparative study is to evaluate and compare between micro-
needling only, microneedling with topical vitamin C 15%
application and fractional CO2 LASER in treatment of ab-
dominal striae distensae alba.

Patients and Methods: This prospective self-controlled
comparative study included 30 patients with abdominal striae
distensae alba (five patients skipped the study). Sampling
method equation and program: MedCalc® version 12.3.0.0 (
Ostend, Belgium)was used for calculation of sample size,
statistical calculator based on 95% confidence interval and
power of the study was 80% with a error 5%. Type of sampling
was simple random sampling.

All patients were from the Dermatology Outpatient Clinic,
Ain-Shams University Hospitals in the period from December
2016 till July 2017.

This study was approved by the Research Ethical Com-
mittee of Faculty of Medicine Ain Shams University. All
patients signed an informing written consent with full infor-
mation about the description of the procedure of treatment,
possible side effects and photo documentation.

Results: Microneedling in combination with vitamin C is
an effective, safe and low-cost therapy treatment modality
for abdominal striae distensae alba Addition of topical 
vitamin C increases the treatment outcome. It is easy to 
perform with no observable side effects or serious 
complications and results in great patient satisfaction with high 
induction of both collagen and elastin and increase in epidermal 
thickness and rete ridges.

Although fractional CO2 LASER has been proven to 
play a role in collagen and elastin induction but the presence 
of complications as post inflammatory hyperpigmentation 
leads to decrease in patient satisfaction.
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Introduction

STRIAE distensae affect skin that is subjected to
continuous and progressive stretching, increased
stress is placed on the connective tissue due to
increased size of the various parts of the body [1].

Striae distensae are a reflection of "breaks" in
the connective tissue. Skin distention may lead to
excessive mast cell degranulation with subsequent
damage of collagen and elastin [2]. Prolonged use
of oral or topical corticosteroids or Cushing syn-
drome (increased cortical activity) leads to the
development of striae [3].

Microneedling and fractional CO2 LASER
showed promising results in treatment of striae
distensae alba [4].

Microneedling is being used in dermatology
for mainly two purposes, firstly, collagen induction
therapy for scars, stretch marks and antiaging effect
and secondly, for deep transdermal delivery of
active substances through epidermal barrier (stra-
tum corneum) [5].

In the dermis, vitamin C is required for the
formation of hydroxyprolyl residues to form stable
triple-helical collagen molecules and hydroxylysyl
residues operating in crosslinks synthesis [6].

Vitamin C is also known to stabilize the collagen
messenger RNAs (m-RNA) and increase procolla-
gen synthesis [7].

The fractional CO2 LASER is one of the most
widely used LASERs in the dermatology field. It
emits light at a wavelength of 10,600nm that is
absorbed strongly by water (the primary chromo-
phore for carbon dioxide LASER that is abundant

209

http://www.medicaljournalofcairouniversity.net
mailto:dr.amirasamy@hotmail.com
mailto:dr.amirasamy@hotmail.com


210 Microneedling With & Without Vitamin C versus Fractional CO 2 LASER in Striae

in skin) [8]. Approximately 90% of carbon dioxide
LASER energy is absorbed in the initial 20-30µm
of skin, yet traditional continuous wave LASERs
leave behind a thick zone of thermal damage meas-
uring 0.2-1mm in thickness [9]. As with other
resurfacing modalities (e.g., chemical peeling,
dermabrasion), completely removing the epidermis
and part of the dermis results in wound remodeling
with subsequent new collagen and elastin fiber
formation that translates into healthier, firmer and
tighter skin [10].

Aim of the work:

The aim of this study is to evaluate and compare
between microneedling only, microneedling with
topical vitamin C 15% application and fractional
CO2 LASER in treatment of abdominal striae
distensae alba.

Patients and Methods

This prospective self-controlled comparative
study included 30 patients with abdominal striae
distensae alba (five patients skipped the study).
Sampling method equation and program:
MedCalc® version 12.3.0.0 (Ostend, Belgium) [11]
was used for calculation of sample size, statistical
calculator based on 95% confidence interval and
power of the study was 80% with a error 5%. Type
of sampling was simple random sampling.

All patients were from the Dermatology Out-
patient Clinic, Ain-Shams University Hospitals in
the period from December 2016 till July 2017.

This study was approved by the Research Eth-
ical Committee of Faculty of Medicine Ain Shams
University. All patients signed an informing written
consent with full information about the description
of the procedure of treatment, possible side effects
and photo documentation.

Inclusion criteria: Age of the patients ranging
from 18-45 years old, both males and females and
skin types III-IV and striae distensae alba on ab-
domen (bilateral and more or less symmetrical).

Exclusion criteria according to Naspolini et al., [
4]. Premalignant or malignant skin diseases, col-
lagen or elastic disorders e.g. (lupus, rheumatoid
arthritis, scleroderma, temporal arteritis, Ehlers-
Danlos syndrome and Marfan's syndrome), blood
clotting disorders and patients on any anticoagulant
therapy to avoid bleeding, diabetes mellitus or
immunosuppression therapy to avoid delayed heal-
ing, keloids or hypertrophic scars, active skin
infection, chronic skin disease like lichen and
psoriasis to avoid koebner phenomenon, history

of oral retinoid intake within a year before the start
of the study, oral or systemic steroids intake within
a year before the start of the study to exclude striae
rubra, striae rubra, previous treatment to striae
with any kind of LASER, radiofrequency, derma-
brasionor chemical peeling within a year before
the start of the study, pregnant and lactating fe-
males, history of bariatric surgery (histologic eval-
uation of post-bariatric surgery skin samples
showed a poorly organized collagen structure and
elastin degradation) [12] and patients on diet.

All patients were subjected to the following:
1- Full history taking:

• The personal history including name, age,
marital status, address, occupation, telephone
number, pregnancy status, lactation and special
habits of medical importance.

• Past medical history for the presence of any
chronic illness, previous surgeries and drug
history.

• Detailed history for the striae alba condition
including first onset and duration. All previous
treatments for striae alba were recorded.

2- Detailed consent about the steps of the procedure,
the expected effects and possible complications.

3- General and dermatological examination: Careful
general and dermatological examination was
performed. Any signs of any associated systemic
diseases or other skin conditions were recorded.

4- Local examinations: Local abdominal examina-
tion was done to confirm the diagnosis and
ensure the type of the striae (alba).

5- Evaluation of the severityof striae distensae:
Evaluation of the severity of striae distensae
was done using the Davey scorewith a simplifi-
cation, the severity of abdominal striae distensae
was divided into three categories: Mild=0-5
striae, moderate=6-10 striae and severe > or
=11 striae per abdomen [13] Fig. (1).

6- Photographic documentation: Standard digital
photographs were taken from 3 views of the
abdomen (right, front and left) for each patient
when they first presented, before each treatment
session as well as one month after the last ses-
sion. Photographs were taken using Panasonic,
lumix, 16.1 megapixels digital camera, Japan.

7- Histological assessment: Skin biopsies were
taken from ten patients, 4mm punch biopsy was
taken from the striae to be treated after local
injection with Debocaine® (Lidocaine HCl 2%,
manufactured by: Sigma-Tec pharmaceutical
Industry).
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Fig. (1): Buchanan chart used to assess stretch mark scores.

The first biopsy was taken before treatment
from one side randomly assigned and the other
three biopsies were taken from the three sides one
month after the treatment sessions. Skin biopsies
were collected in 10% formalin solution, (100ml
of formaldehyde and 900ml of distilled water).
Fixation time: 12-24 hours then processed into
paraffin blocks and sections.
8- Procedure:

Eutectic Mixture of Local Anesthesia (EMLA)
cream (APP Pharmaceuticals, Fresenius Kabi, San
Francisco, USA) was applied to the abdomen for
approximately 45-60 minutes before the procedure.
The affected areas of the abdomen were divided
into three parts: Right, left and middle. The right
part of the abdomen (Area A) was treated by micro-
needling only with 1.5mm depth [14]. Micronee-
dling treatment was performed by derma pen (
Bomtech Electronics, Seoul, Korea). The middle
part (Area B) of the abdomen was treated with
microneedling (derma pen) with 1.5mm depth in
combination with topical vitamin C 15% serum
application ordered by Elbadr Pharma Company (
Cairo, Egypt). The left part of the abdomen (Area
C) was treated with 10,600nm fractional CO2

LASER (Bison Medical Fire-xel LASER, Seoul,
Korea), using 40mJ energy per pulse, 8mm X 8mm
scanning area and single path [15]. All patients
received monthly treatment for three sessions. All
sessions were done at LASER Unit, Dermatology
Department, Ain-Shams University Hospitals.

1- Subjective evaluation: According to the score
of Yangand Lee:
A- Clinical improvement was evaluated by the

average score of two blinded dermatologists as-
sessment of patients by comparing photographs
before and after treatment.

The criteria for evaluations using a quartile
grading scale were as follows:
0 = No improvement.
1 = Mild (percent improvement < or =25%).
2 = Moderate (percent improvement=26~50%).
3 = Good (percent improvement=51~75%).
4 = Excellent (percent improvement > or =76%).

B- In addition, a patient satisfaction score was
rated using the following scale:
0 = Not satisfied.

1 = Slightly satisfied.
2 = Satisfied.

3 = Very satisfied.
4 = Extremely satisfied.

2- Objective assessment (histopathological evalu-
ation):

Sections were stained with:

Hematoxylin and Eosin stain were used to
compare the epidermal thickness and rete ridges
before and after treatment. Scale bar microscopic
measurement was used to measure the epidermal
thickness and rete ridges in gm before and after
treatment.

Masson trichrome stain was used to compare
the quantity of collagen fibers before and after
treatment.

Orcein stain was used to compare the quantity
of elastic fibers before and after treatment.

After biopsy staining, images were acquired
with a light microscope (Olympus(R) BX 40 CX21i-
LED “Binocular Version” Biological Microscope,
UK).

Image analysis was done using “Tissue Quant”
software (version 1.0) [16]. The principle of the
tissue quant was based on measuring the area
occupied by the target structure taken up specific
colour and its shades in the image, in the current
study it was blue for collagen and brown for elastic
fibers. The total area occupied by the structures to
be analysed were represented by number of pixels
are converted to percentage [17].

3- Assessment of side effects:
A- Pain: Patients were examined immediately after

the treatment session to evaluate post procedural
pain, each patient is asked to rate his pain inten-
sity as a number from 0 to 10 [18] which was
rated using numerical rating scale.

It is a (0 to 10) point scale which correlates to:

• No pain at zero.
• Mild pain from 1-4.

• Moderate pain from 5-7.

• Severe pain from 8-10.

B- Other complications: Patients were also asked
and examined for other complications like ede-
ma, infection and hyperpigmentation.

0-5 Mild striae 6-10 Moderate >11 Severe striae
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Statistical analysis:
Recorded data were analyzed using the statis-

tical package for social sciences, version 20.0 (
SPSS Inc., Chicago, Illinois, USA). Quantitative
data were expressed as mean ± Standard Deviation
(SD). Qualitative data were expressed as frequency
and percentage.

Results

The results of the present study are demonstrat-
ed in the following Tables and Figs.:

1- Demographic data: The present study included
30 patients with abdominal striae alba (five
patients skipped the study). Nineteen cases were
females (76%) and six cases were males (24%).
The age of patients ranged from 19 to 45 years
old (mean=29.84 years ±6.14 SD) Table (1),
they were recruited from the Dermatology Out-
patient Clinic of Ain Shams University Hospitals
from December 2016 to July 2017.

Table (1): Demographic data of the patients (n=25).

Demographic data Total (n=25)

This table shows that the number of cases with
duration of striae distensae alba <5 years=8 cases (
32%), from 5 ~ 10 years=12 cases (48%) and >10
years=5 cases (20%). The range of duration of
striae distensae alba from 3 to 18 years (mean=7.16
years ±4.46 SD) (Median=5 and IQR=4.5) Table
(2).

Table (3): Causes of striae distensae alba (n=25).

Causes Total (n=25) %

Systemic corticosteroids 2 8.0
Obesity 15 60.0
Pregnancy 8 32.0

Total 25 100.0

The most common cause of striae distensae
alba among the patients of our study was obesity
reaching 15 cases (60%). Striae distensae due to
pregnancy represented 8 cases (32%) and striae
distensae due to systemic corticosteroids represent-
ed 2 cases (8%) Table (3).

Sex:
Male
Female

Age (years):
Range
Mean ± SD

19-45
29.84±6.
14

6 (24%)
19 (76%)

Table (2): Distribution of cases according to the duration of
striae distensae alba (years) (n=25).

Table (4): Severity of striae distensae alba according to Davey
score (n=25).

Davey score Total (n=25) %

Mild 2 8

Moderate 8 32
Severe 15 60

Total 25 100

The number of cases with severe striae distensae
alba were 15 cases (60%), moderate cases were 8
cases (32%) and mild cases were 2 cases (8%)
according to Davey score Table (4).

2- Subjective evaluation of treatment outcome:

Duration (years) Total (n=25)

<5 years 8 (32%)
5 ~ 10 years 12 (48%)
>10 years 5 (20%)
Range 3-18
Mean ± SD 7.16±4.46
Median (IQR) 5 (4.5)

Table (5): Comparison between the three treatment groups according to the clinical 
evaluation by the score of two blinded dermatologists.

Clinical
evaluation

Fractional Microneedling
CO2 LASER Microneedling with vitamin C Chi-square test

       

(n=25) % (n=25) % (n=25) % χ2 p-value

0 13 52 10 40 8 32 12.038 0.149
1 10 40 13 52 11 44
2 0 0 0 0 4 16
3 0 0 0 0 1 4
4 2 8 2 8 1 4

Total 25 100 25 100 25 100

This table shows no statistically significant di-
fference between the three treatment groups accor 

ding to the clinical evaluation by the score of two
blinded dermatologists, p-value=0.149 (Table 5).
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Table (6): Comparison between the three treatment groups according to the clinical 
evaluation by the score of patient satisfaction.

Clinical
evaluation

Fractional
CO2 LASER Microneedling

Microneedling
with vitamin C Chi-square test

(n=25) % (n=25) % (n=25) % χ 2 p-value

0 12 48 9 36 7 28 8.539 0.383

1 11 44 12 48 10 40

2 0 0 1 4 3 12

3 0 0 1 4 3 12
4 2 8 2 8 2 8

Total 25 100 25 100 25 100

This table shows no statistically significant
difference between the three treatment groups
according to the clinical evaluation by the score
of patient satisfaction, p-value=0.383 (Table 6).

2- Objective evaluation (histopathological eval-
uation): Histopathological examination of the skin
biopsies obtained before treatment demonstrated

thin atrophic epidermis and flat dermo-epidermal
junction. The dermis showed increased inter-
fibrillary space and random deposition of collagen
fibers. At the end of the follow-up period, treated
patients showed an increase in the thickness of the
epidermis with an increase in collagen and elastin
fibers in the dermis and decreased inter-fibrillary
spaces.

Table (7): Comparison between the epidermal thickness before and after treatment.

Treatment groups Range (µm) Mean ± SD
Paired Sample t-test

Mean difference Change % t-test p-value

Pre-treatment 64.41-68.75 66.62±1.52

Fractional CO2 LASER 72.72-79.81 75.60±2.61 8.98 13.5% 23.679 <0.001 **

Microneedling 67.13-73.42 70.37±2.08 3.75 5.6% 18.692 <0.001 **

Microneedling with vitamin C 75.64-85.43 80.16±3.49 13.54 20.3% 21.243 <0.001 **

In the side treated with fractional CO2 LASER,
the mean epidermal thickness increased from 66.62 ±
1.52µm before treatment to 75.60±2.61µm after
treatment. In the side treated with microneedling,
it increased to 70.37±2.08µm and in the side 
treated

with microneedling with vitamin C, it increased
to 80.16±3.49µm.

There was a highly statistically significant
improvement in the epidermal thickness in all sides (p
=<0.001**) Table (7).

Table (8): Comparison between the mean percentage of collagen content before and after treatment.

Treatment groups Range (%) Mean ± SD
Paired Sample t-test

Mean diff. Change % t-test p-value

Pre-treatment 35.25-50.24 41.49±5.34

Fractional CO2 LASER 41.29-58.56 48.54±6.04 7.05 17.0% 6.922 <0.001 **

Microneedling 38.47-55.37 46.30±5.76 4.81 11.6% 23.510 <0.001 **

Microneedling with vitamin C 45.78-60.48 51.47±5.36 9.98 24.1% 94.886 <0.001 **

In the side treated with fractional CO2 LASER
the mean percentage of collagen content changed
from 41.49±5.34% to 48.54±6.04%. In the 
side  treated with microneedling only, it changed 
to 46.30±5.76% and in the side treated with 
micro- 

needling with vitamin C, it changed to 51.47±
5.36%.

There was a highly statistically significant
improvement in the mean percentage of collagen
content in all sides (p=<0.001**) Table (8).
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Table (9): Comparison between the mean percentage of elastin content before and after treatment.

Paired Sample t-test
Treatment groups Range (%) Mean ± SD

Mean difference Change % t-test p-value

Pre-treatment 7.29-12.69 9.92±1.98
Fractional CO2 LASER 15.3-20.87 17.91±2.07 7.99 80.5% 99.599 <0.001**
Microneedling 12.11-17.71 14.88±2.12 4.96 50.0% 57.326 <0.001**

Microneedling with vitamin C 17.42-22.82 19.89±1.94 9.97 100.5% 82.020 <0.001**

In the side treated with fractional CO2 LASER
the mean percentage of elastin content increased
from 9.92±1.98% to 17.91±2.07%. In the 
side  treated with microneedling only, it increased 
to 14.88±2.12% and in the side treated with 
micro-needling with vitamin C, it increased to 
19.89± 1.94%.

There was a highly statistically significant
improvement in the mean percentage of elastin
content in all sides (p=<0.001**) Table (9).

3- Assessment of side 
effects:  • Pain:

Most of the patients of our study (96%) expe-
rienced mild pain after treatment with micro-
needling or microneedling with vitamin C applica-
tion, but in areas treated with fractional CO2
LASER 13 patients (52%) experienced mild pain,
11 patients (44%) experienced moderate pain and
one patient experienced severe pain (4%) Table (
10).

Table (10): Comparison between the three treatment groups according to the pain score.

Pain
score

Fractional Microneedling Microneedling Chi-square test
CO2 LASER with vitamin C

       

(n=25)  % (n=25)  % (n=25)  % χ2 p-value

Mild 13 52 24 96 24 96 21.352 <0.001**
Moderate 11 44 1 4 1 4
Severe 1 4 0 0 0 0

Total 25 100 25 100 25 100

This table shows statistically significant differ-
ence between treatment by fractional CO2 LASER
and treatment by microneedling or microneedling
with vitamin C according to the pain score, treat 

ment with fractional CO2 LASER showed higher
pain intensity than treatment by microneedling or
microneedling with vitamin C, p-value=0.002 *
Table (10).

Table (11): Comparison between the three treatment groups according to the occurrence of
Post Inflammatory Hyperpigmentation (PIH).

PIH

Fractional Microneedling
CO2 LASER Microneedling with vitamin C Chi-square test

(n=25) % (n=25) % (n=25) % χ2 p-value

Negative 20 80 25 100 25 100 10.714 0.005**
Positive 5 20 0 0 0 0

Total 25 100 25 100 25 100

This table shows statistically significant differ-
ence between treatment by fractional CO2 LASER
and treatment by microneedling or microneedling
with vitamin C according to the occurrence of Post
Inflammatory Hyperpigmentation (PIH), p-value 0.
049*. Hyperpigmentation was reported by the
two blinded dermatologist in 5 cases (20%) in
areas treated with fractional CO2 LASER and no

cases of hyperpigmentation were reported after
treatment by microneedling or microneedling with
vitamin C Table (11).

No reported cases of Hypopigmentation, infec-
tion, allergy or any other side effects after treatment
with fractional CO2 LASER, microneedling or
microneedling with vitamin C.
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Fig. (2): Case (1)

Before After microneedling only Before After microneedling with vitamin C

Fig. (2): Case 1: 35 years old male patient complained of (severe) striae distensae alba after systemic corticosteroid
administration.

Fig. (3): Histopathology of Case (1) (Collagen).

Before

A = Microneedling only

Fig. (3): Case 1: Striae alba before treatment showing randomly distributed collagen with increased inter-fibrillary
spaces, biopsies after the treatment modalities showed an increase in the number and density of collagen
fibers, decreased inter-fibrillary spaces and there was good linear orientation of the fibers parallel to the
dermo-epidermal junction in all sides.

Before After fractional CO2 LASER

(A)

B = Microneedling with Vitamin C C = Fractional CO2

(B)

After

(C)
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Fig. (4): Histopathology of Case (1) (Elastin).

Before

Fig. (4): Case 1: The elastin fibers on the papillary dermis are significantly reduced in striae, biopsies after the treatment
modalities showing an increase in the number and density of elastic fibers.

Fig. (5): Case (2)

Before After microneedling only Before After microneedling with vitamin C

A = Microneedling only

(B)

After

B = Microneedling with Vitamin C

(C)

C = Fractional CO2

(A)

Before After fractional CO2 LASER

Fig. (5): Case 2: 42 years old female patient complained of (severe) striae distensae alba after pregnancy. We 
reported PIH after treatment with fractional CO2 LASER.
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Discussion

The aim of this prospective self controlled
comparative study is to evaluate and compare
between microneedling only, microneedling with
topical vitamin C 15% application and fractional
CO2 LASER in treatment of abdominal striae
distensae alba.

The present study included 30 patients with
abdominal striae alba (five patients skipped the
study). Nineteen cases were females (76%) and
six cases were males (24%). The age of patients
ranged from 19 to 45 years old (mean=29.84 years ±
6.14 SD).

The most common cause of striae distensae
alba among the patients of our study was obesity
reaching 15 cases (60%), pregnancy represented
8 cases (32%) and striae distensae due to systemic
corticosteroids represented 2 cases (8%). The
number of cases with severe striae distensae alba
were 15 cases (60%), moderate cases were 8 cases (
32%) and mild cases were 2 cases (8%).

The role of fractional CO2 LASER in treatment
of striae distensae alba has been discussed before
by Lee et al., when twentyseven women with striae
distensae were treated in a single session with
fractional CO2 LASER. Clinical improvement was
assessed by comparing pre and post-treatment
clinical photographs and participant satisfaction
rates, evaluators used a quartile grading scale from
0=no change to excellent=75-100% improvement,
the evaluation of clinical results 3 months after
treatment showed that two of the 27 participants (
7.4%) had grade 4 (excellent) improvements, 14 (
51.9%) had grade 3 (marked) improvements, nine (
33.3%) had grade 2 (moderate) improvements and
two (7.4%) had grade 1 (mild) improvement. Sur-
veys evaluating overall participant satisfaction
administered after treatment with fractional CO2
LASER completed showed that six of the 27 par-
ticipants (22.2%) were very satisfied, 14 (51.9%)
were satisfied, five (18.1%) were slightly satisfied
and two (7.4%) were unsatisfied [19].

The evaluation of clinical results of our study
one month after three monthly sessions of fractional
CO2 LASER treatment showed that only two pa-
tients (8%) out of 25 patients had excellent im-
provement, ten patients (40%) had mild improve-
ment and thirteen patients (52%) had no
improvement. Patient satisfaction score after the
treatment showed twelve patients (48%) were not
satisfied by the result, eleven patients (44%) were
slightly satisfied and only two patients (8%) were
extremely satisfied by the results [19].

Our study showed statistically significant (p-
value ≤0.001) increase in the mean percentage of
dermal collagen by 17% to be (48.54±6.04) % and
elastin by 80.5% to be (17.91±2.07) % in all cases (
100%) treated by fractional CO2 LASER. There
was also increase in the mean epidermal thickness
by 13.5% to be (75.60±2.61) µm and rete ridges
by 26.4% to be (76.93±20.43) µm which is in
agreement with another study done by Yang and
Lee on 24 Korean female volunteers with abdom-
inal atrophic striae alba who were treated with
fractional CO2 LASER for a total of three treat-
ments, 4 weeks apart. The results revealed that the
ablative fractional CO2 LASER produced statisti-
cally significant improvement in overall clinical
appearance, skin elasticity over baseline measure-
ments, increase of epidermal thickness and the
amount of collagen and elastic fibers were also
increased compared to the pre-treatment state.
Yang and lee reported that the treatment was gen-
erally well tolerated. There was no significant long
lasting adverse effect except transient mild ery-
thema [15] but in our study we reported five cases (
20%) of persistent post inflammatory hyperpig-
mentation.

In the current study, we were also able to show
the effectiveness and safety of microneedle 
therapy in the treatment of striae distensae with two 
cases (8%) showed excellent clinical improvement 
and extreme patient satisfaction, thirteen patients (
52%) showed mild improvement but ten patients (
40%) showed no improvement, nine patients (36%) 
were not satisfied, twelve patients (48%) were 
slightly satisfied, one patient (4%) was satisfied 
and one patient (4%) was very satisfied, which is in 
agreement with a study performed by Park et al.
, on sixteen Korean volunteers with striae 
distensae alba, patients received three treatments 
using a disk microneedle therapy system at 4 
weeks intervals. Clinical response to treatment 
was assessed by comparing preand post-treatment 
clinical photographs and patient satisfaction 
scores, marked to excellent improvement was 
noted in seven (43.8%) patients, with minimal to 
moderate improvement in the remaining nine 
patients. Patient satisfaction scores showed that six (
37.5%) patients were highly satisfied, eight (50.0%) 
were satisfied and two (12.5%) were unsatisfied. 
There were no significant side effects except mild 
pain, erythema and spotty bleeding [14].

Skin biopsies of Park et al., showed increase
in the amount of collagen, number of fibroblasts
and epidermal thickness at the end of treatment
sessions which is in agreement with our study that
showed statistically significant (p-value <0.001)
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increase in the mean percentage of collagen by (
11.6) % to be (46.30±5.76) %, elastin by (50) %
to be (14.88±2.12) %, increase in the thickness of
rete ridges by (16.6) % to be (70.95±20.72) µm
and increase in the epidermal thickness by 5.6%
to be (70.37±2.08) µm inall cases (100%) 
treated  by microneedling.

In our study we spotted the light on vitamin C
as an adjuvant in collagen induction with micro-
needling [20]. We reported high increase in the
mean of collagen percentage by 24.1% to be (51.47 ±
5.36) %, elastin percentage by 100.5% to be (19.
89±1.94) %, increase in epidermal thickness by 
20.3% (80.16± 3.49) µm and rete ridges by  33.
2% to be (81.05±20.70) µm which is in agree-
ment with a study done by Casabona and Marchese
to assess the effectiveness of microneedling with
topical vitamin C for improving the appearance of
red and white stretch marks. Skin biopsies revealed
an increase in the quantity and quality of dermal
collagen and elastin fibers [21].

Comparing the three treatment modalities with
each others, there was no statistically significant
difference between the three treatment options
according to the score of the two blinded derma-
tologists (p-value=0.149) or the score of patient
satisfaction (p-value=0.383) but there was highly
statistically significant difference according to the
histopathological evaluation (p-value <0.001 *),
the highest rate of collagen and elastin induction
was induced by microneedling with vitamin C
followed by fractional CO2 LASER then micro-
needling only, but complications were reported
only in areas treated with fractional CO2 LASER (
20%), we refer this to the parameters used which
is in agreement with a study done by Soliman et
al., and Sobhi et al., to evaluate the efficacy offrac-
tional CO2 as a treatment of striae distensae, postin-
flammatory hyperpigmentationwas evident with
fractional CO2 [22,23], treatment with fractional
CO2 LASER showed higher pain intensity than
treatment by microneedling or microneedling with
vitamin C, pain score was higher in fractional CO2
LASER than microneedling only or microneedling
with vitamin C, most of the patients of our study (
96%) experienced mild pain after treatment with
microneedling or microneedling with vitamin C
application, but in areas treated with fractional
CO2 LASER 13 patients (52%) experienced mild
pain, 11 patients (44%) experienced moderate pain
and one patient experienced severe pain (4%), in
addition to microneedling is a useful low-cost
therapy for striae alba than fractional CO2 which
is in agreement with a study done by Naspolini et

al., to compare between fractional LASER and
microneedling for treating striae distensae [4].

Conclusion:

We conclude that microneedling in combination
with vitamin C is an effective treatment modality
for abdominal striae distensae alba. Addition of
topical vitamin C increases the treatment 
outcome. It is easy to perform with no observable 
side effects or serious complications and results in 
great patient satisfaction with high induction of 
both collagen and elastin and increase in 
epidermal thickness and rete ridges, although 
fractional CO2 LASER has been proven to play a 
role in collagen and elastin induction but the 
presence of complications as postinflammatory 
hyperpigmentation leads to decrease in patient 
satisfaction.
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