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Background: Stretch marks, also known as striae cutis distensae (SD), are visible linear scars that occur in regions of dermal damage 
due to skin stretching. Stretch marks are not serious health issues, but they may have a major psychological effect on patients. Due to 
poor skin color improvement or prolonged skin atrophy, there is no standard treatment for SD. Fillers have been studied for their 
effectiveness in the treatment of SD.
Objective: This systematic review aims to determine the efficacy of fillers on SD.
Methods: This systematic review is reported following PRISMA guidance. We included all relevant articles published up to 
November 2022 in the following electronic databases: Science Direct, Midline, the Web of Science, CINAHL, and Google Scholar. 
The initial search yielded 119, of which seven were included after applying inclusion and exclusion criteria.
Results: The systematic review included a total of 184 female participants who were over the age of 18 years old. Three studies used 
jet volumetric remodeling (JVR) to inject HA pneumatically. One study injected polycaprolactone filler. One study used calcium 
hydroxylapatite, micro-needling, and ascorbic acid. MFU-V and CaHA were given in one study. One study delivered MFU-V using 
micro-focused ultrasound. All studies showed that it reduces SD with only mild, temporary side effects. More favor was given to 
combining CaHA and MFU-V, which had the fewest side effects compared to other dermal fillers.
Conclusion: As monotherapy or combination therapy, injectable dermal fillers may treat SD with minimal adverse effects. We 
suggest that more RCTs look into injectable dermal filler to find out what is best for patients with SD and compare it to other treatment 
methods in terms of results, costs, and side effects to provide satisfactory practice and basic guideline interventions for these cases.
Keywords: striae distensae, Fillers, SD, Efficacy

Introduction
Stretch marks, also known as striae cutis distensae (SD), are visible linear scars that form in areas of dermal damage as a 
result of stretching of the skin.1 Stretch marks do not represent a serious health issue, but they can have a profound 
psychological impact on patients, especially on young, healthy women who are frequently affected by this problem.2 The 
breasts, upper arms, abdomen, buttocks, and thighs are the areas most frequently affected by this condition.2

SD is frequently seen in adolescents (incidence: 6–86%), pregnant women (43–88%), people who have gained 
excessive weight (43%), and people who have experienced negative effects from topical steroid use.3 The disorder 
initially manifests as a pink or purple band (SD rubrae), which may itch, but later turns into a white, atrophic dermal scar 

Clinical, Cosmetic and Investigational Dermatology 2023:16 837–845                                    837
© 2023 Alsharif et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Clinical, Cosmetic and Investigational Dermatology                              Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 22 January 2023
Accepted: 21 March 2023
Published: 2 April 2023

C
lin

ic
al

, C
os

m
et

ic
 a

nd
 In

ve
st

ig
at

io
na

l D
er

m
at

ol
og

y 
do

w
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://orcid.org/0000-0002-4485-3107
http://orcid.org/0000-0003-3250-3692
http://orcid.org/0000-0001-5059-6656
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


(SD alba[SDA]). Although the precise process is unknown, it is believed to have multiple causes, including hormonal, 
hereditary, lateral stretching, and prolonged steroid use.4

For the treatment of SDA, numerous techniques have been tried that work to stimulate the formation of collagen. 
These include topical creams, chemical peels, microdermabrasion, pulse dye laser, diode laser, ablative and nonablative 
lasers, intense pulse light, micro-needling, fractionated microneedle radiofrequency, dermal filler injections, and others.5 

None is advised as standard therapy due to inadequate skin color improvement or persistent skin atrophy.6

Many authors have proposed the efficacy of using fillers in the treatment of SD.6–10 However, there are multiple 
recommendations with varying levels of evidence. The purpose of this systematic review is to determine the efficacy of 
fillers on SD.

Materials and Methods
The review was planned and conducted following the Preferred Reporting Items for Systematic Reviews and Meta- 
Analyses (PRISMA) guidance.

Literature Search
Systematic literature research was undertaken to identify relevant articles published up to November 2022 in the 
following electronic databases: Science Direct, Midline, Web of Science, CINAHL, and Google Scholar. The following 
Medical Subject Headings (MeSH) terms and keywords were used alone or in combination: (efficacy OR Effectiveness) 
AND (Calcium hydroxylapatite OR CaHA OR Radiesse OR filler OR Hyaluronic Acid) AND (striae alba OR stretch 
marks OR striae OR strai alba OR striae cutis distensae). All titles and abstracts of publications identified during the 
primary search were reviewed for relevance and eligibility. The reference lists of the selected papers and the reviewed 
articles were also searched manually for articles that may have been missed in the initial search.

Study Selection
Inclusion: All articles about the efficacy of injectable dermal filler as monotherapy or in combination with other treatment 
modalities for striae alba.

Exclusion: All articles about the treatment of striae alba other than injectable dermal filler, other uses for injectable 
dermal filler other than striae alba, and irrelevant articles.

Data Extraction
Two reviewers extracted the data from the chosen studies. The following categories of data were extracted: study 
characteristics (first author, title, publication year, study design, countries/regions, sample size, mean participant age, 
gender, and type of striae), treatment of striae with dermal fillers (whether they were used as monotherapy or in 
combination with other treatment modalities, delivery mode, dose, duration of treatment, and follow-up), and outcomes 
(Results, methods of measuring the improvement, and side effects). Any disagreement was resolved by consensus or the 
decision of a third reviewer.

Quality Assessment
Using the modified Newcastle-Ottawa Scale for eligible of cohort studies and the JBI Critical Appraisal Checklist for 
case reports, two reviewers independently assessed the methodological quality of each study. Disagreements were 
resolved by consensus.

Results
In this review process, following the above-detailed selection [Figure 1], seven articles were selected, all meeting the 
inclusion criteria. All these articles were published in English. From a timing standpoint, out of these seven selected 
articles, three were published in 2021,8,11,12 two in 20197,10, and only two in the period from 2017 to 2018.6,9 No article 
was published before 2017. The agreement among the authors for the title selection was high (κ = 90%), and the one for 
the full text assessment (κ = 100%) was unanimous.
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Study Characteristics
The main characteristics of the included studies are presented in Table 1. The studies were published in the period 
between 2017 and 2021. A total of 184 female participants who were over the age of 18 years were included. Among 
these seven studies, there was one from each of the following countries: Brazil, Singapore, South Korea, Spain, Italy, 
Canada, and the USA. Of the included studies, three were case reports, three were retrospective studies, and one was a 
prospective study. The selected studies included all types of SD: striae Alba in two studies; the remaining studies were 
red and white striae.

Pneumatic injection of hyaluronic acid (HA) using a novel technology called jet volumetric remodeling (JVR) was 
delivered in three studies. Polycaprolactone filler injection was delivered in one study. Calcium hydroxylapatite 
combined with micro-needling and ascorbic acid was delivered in one study. Combined MFU-V and CaHA was delivered 
in one study. In addition, micro-focused ultrasound with MFU-V was delivered in one study. However, these studies 
differ in the dose, duration, and side effects.

Quality Assessment
For case reports, research quality and risk of bias were assessed using JBI Critical Appraisal Checklist in Figure 2. A 
case report by Hong (2019) lacked patient demographics, history, and how the patient was assessed, which could alter the 
validity of the results.10 Cassuto and Gupta displayed high quality in all aspects except for not providing the case’s 
history.9

The Modified Newcastle-Ottawa scale in Table 2 was used to determine the quality of cohort studies after omitting 
the nonexposed cohort and the comparability elements. Low-quality scores were considered less than 3; moderate-quality 

Figure 1 Flowchart of literature identification, screening, eligibility, and inclusion process.
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Table 1 Study Characteristics

Study Characteristics Treatment Outcome

First 
Author’s 
Name

Title Year Country Study Design Sample Size Mean 
Age

Female/ 
Male

Striae Type Study Group 1 Dose Group 1 Study Group 2 Dose Group 2 Study 
Group 3

Dose 
Group 3

Duration Method of 
Measuring 

Improvement

Results Side Effects

Casabona 
G6

Calcium 
Hydroxylapatite 
Combined with 

Microneedling and 
Ascorbic Acid is 

Effective for Treating 
Stretch Marks

2017 Brazil Retrospective study 35 21–35 - Red striae (n=25) and 
white striae (n=10)

CaHA filler was diluted 1:1 
with lidocaine 2% without 
epinephrin, followed by 

microneedling and topical 
application of 20% ascorbic 

acid. Microneedling with 
ascorbic acid was repeated 

after 1 and 2 months

3.0mL NA NA NA NA 3 sessions over 8 
weeks. all subjects 
were evaluated 1 
month after the 
final treatment 

with 
microneedling and 

ascorbic acid.

Patients 
satisfaction, 

photography, 
Manchester scar 

scale.

The mean (±SD) pretreatment Manchester Scar Scale scores were 12.0 
(±0.8), decreasing to 7.1 (±1.4) 1 month after the final treatment, 

indicating improvement in stretch mark appearance. Subjects were very 
satisfied (n = 22; 62.9%), satisfied (n = 8; 22.9%), neither satisfied nor 

dissatisfied (n = 4; 11.4%), or unsatisfied (n = 1; 2.8%) with their 
treatment results. Analysis revealed a significant correlation between 

Scar Scale scores and Patient Satisfaction scores. Skin biopsies showed 
increased quantity and quality of collagen and elastin fibers in areas 
treated with combination therapy. Procedures were well tolerated.

Two subjects with Fitzpatrick skin 
type III developed postinflammatory 

hyperpigmentation. Both were 
treated for 30 days with a whitening 

cream (Kligman`s formula) with 
complete resolution. Bruising (n = 

32) and erythema (n = 35) resolved 
within 7 days, and mild pain resolved 

within 2 days. There were no 
serious adverse events.

Lim JT8 Treating Striae 
Distensae Albae in 
Asians: Efficacy and 
Safety of Combined 
MFU-V and CaHA

2021 Singapore Prospective study 10 36 All female SDA = Striae Distensae 
Albae

MFU-V at 3 focal depths (4.5, 
3.0, and 1.5mm), followed by 
3–6mL of diluted CaHA+ (1:1 
ratio) with normal saline were 
injected subdermally along the 
SDA and adjacent areas, using 
a fanning technique and a 25G, 

48-mm-long cannula.

3–6mL depending 
on surface  

area of SDA

NA NA NA NA Single session. 
Outcomes were 

assessed at 1 
month, 3 months, 

and 5 months 
postprocedure

5-point quartile 
grading scale, an 

SDA scoring scale, 
a 10-point visual 
analog score, and 
a global aesthetic 

improvement 
scale

All patients exhibited improvement in SDA at 3 months, with further 
improvement at 6 months. Physicians’ assessment with the quartile 

grading scale showed that 8 patients improved moderately, whereas 2 
had good improvement at 6 months. The mean overall SDA score was 
11.6 at baseline, 11.1 at 1 month, 7.9 at 3 months, and 6.2 at 6 months. 
All patients had improved global aesthetic improvement scale at 3 and 6 
months, with 4 patients being much improved, and 3 patients being very 
much improved at 6 months. At the end of the study, all patients were 

less bothered with their SDA compared with baseline with a mean 
reduction of 2.7 in visual analog score, and all patients were satisfied or 

very satisfied with the treatment.

No side effects were observed 
during the follow-up sessions. Some 
bruises were seen immediately after 
the filler injection in 4 patients, all of 
which resolved without treatment.

Casabona 
G7

Microfocused 
Ultrasound with 

Visualization for the 
Treatment of Stretch 

Marks

2019 – Retrospective, 
nonrandomized study

20 Healthy female subjects aged 18 
to 55 years who were previously 
treated with CaHA, topical 20% 

ascorbic acid solution, and 
microneedling, as described above, 
were provided an opportunity to 
receive additional treatment with 

MFU-V in an effort to achieve 
additional improvement in striae 

appearance.

18–55 All female SR & SA previously 
treated with CaHA, 
topical 20% ascorbic 

acid solution, and 
microneedling, And with 
remaining skin atrophy.

MFU-V was delivered using 
transducers with a frequency 
of 7MHz at a focal depth of 
3.0mm and a frequency of 
10MHz at a focal depth of 

1.5mm.

– NA NA NA NA 90 days Manchester scar 
scale, Patient 
satisfaction.

At Day 90 post-treatment, the mean (± standard deviation) baseline 
Manchester Scar Scale score decreased from 9.35 (±1.18) to 6.30 

(±1.26) and the mean Patient Satisfaction Scale score increased from 
3.75 (±0.44) to 4.70 (±0.47). Most subjects (70%) were very satisfied 

with their results.

None

Hong, J. Y10 Remarkable 
improvement of striae 

distensae with 
polycaprolactone filler 

injection

2019 South 
Korea

Case report 1 - - SD DLMR01 that is composed of 
fully solubilized form of poly- 
caprolactone (PCL) in water.

0.1 cc of filler was 
injected 

intradermally into 
each point at 5- 
mm intervals in 

the upper part of 
the stretch 

marks; the lower 
part remained as 

control. The 
injection was 

performed using a 
33G nanoneedle.

NA NA NA NA 4m Three- 
dimensional 

camera analysis

After the injection, the PCL fillers show an immediate direct volumizing 
effect. The secondary “delayed” volumizing effect occurs as PCL fillers 

are gradually resorbed over several weeks while they stimulate 
neocollagenesis. The new collagen then replaces the volume ofthe 

resorbed portion of the filler, resulting in an elastic modulus almost 
equal to that of the dermis. These direct and secondary “delayed” 

volumizing effect of the PCL fillers make them anexcellent candidate for 
treating intractable SD

Injection pain was minimal. 
Immediate erythema and nodularity 
at the injection points disapeared 

the day after treatment.

Cassuto, D9 Case Report: Effective 
Treatment of Striae 

Distensae using 
Pneumatic Injection of 

Hyaluronic Acid

- Milan, 
Italy

Case report 1 22 Female SD JVR technology was used to 
deliver cross-linked 

Hyaluronic Acid

35 shots to the 
dorsum at a 

setting of 40% 
pressure and 
filling level 4

NA NA NA NA Follow-up 
evaluations were 

conducted 3 
months, 8 

months, and 3 
years after the 

treatment.

Photography Positive effects were seen starting 3 months after the first treatment. In 
addition, the treatment diminished the appearance of the striae and 

improved its texture and color. The outcome was judged excellent by 
the patient, the investigator, as well as a blinded, board- certified plastic 

surgeon. Three years after the treatment, there were marked 
improvements in the striaes’ appearance and texture.

Transient bumps and spot bleeding 
entry points, mild pain

MacGillis 
D12

High-velocity pneumatic 
injection of non- 

crosslinked hyaluronic 
acid for skin 

regeneration and scar 
remodeling: A 

retrospective analysis of 
115 patients

2021 Canada. Retrospective study 115 48.6 All female SA Needle-free pneumatically 
accelerated jet injections using 

non-crosslinked HA.

The pharmacy- 
prepared non- 
animal derived 

non- crosslinked 
HA (10 mg/mL, 

York Downs 
Chemists). HA 

gels were diluted 
with normal 

saline to a final 
concentration of 

2.5 mg/ mL.

Needle-free 
pneumatically 
accelerated jet 
injections using 
crosslinked HA.

Crosslinked HA (22.5 mg/mL, 
Esthélis Basic, Anteis, Lonay, 
Switzerland). HA gels were 

diluted with normal saline to a 
final concentration of 2.5 mg/ 

mL.

NA NA Retrospective 
over 10 years.

GAIS score, pt 
satisfaction, 
photography

An average of 2.8 treatments was completed per patient. Patients were 
highly-satisfied with the treatment results in all categories with the 

average satisfaction scores of 3.68 (NCL-HA) and 3.76 (CL-HA). An 
average GAIS score of 1.7 (“much improved”) was calculated for neck, 
décolleté and perioral areas. An overall GAIS score averaged as 1.78 
(NCL-HA) and 1.6 (CL-HA). Longevity of the effect averaged 13.1 

months for NCL-HA and 13.2 months for CL-HA groups.

The average injection pain was 
scored 2 on the NPRS scale. There 
was a low incidence of side effects 
which include self-resolved bruises 

and temporary local edema 
occurred at low incidence (7% and 
1% of the treatments, respectively).

Gupta11 A novel treatment of 
Striae distensae with 

pneumatic injection of 
hyaluronic acid

2021 USA Case report 2 29, 60 Females SD Pneumatic injection of 
hyaluronic acid (HA) using a 
novel technology called jet 

volumetric remodeling (JVR). 
Treatment was performed 
with a mixed solu-tion of 

saline and non-cross- linked 
HA (H-100, World Dermic) at 

a 9:1 ratio.

200 shots to the 
breast striae, 50% 
intensity and 30% 

filling and 450 
shots for 

abdominal striae, 
50% intensity and 

30 filling.

NA NA NA NA 2 sessions 8 
weeks apart, 

Assessment was 
repeated at 6 and 
15 months after 

the second 
session

Manchester scar 
scale, 

Photography

Substantial improvement in color and texture as well as thinning and 
fading of the stretch marks were noted as early as 2 months after the 
first session (time of sec-ond session). Improvement was also noted at 6 
months and 15 months after final session. The pre-procedure average 
Manchester scar scale score for the 3 sites (left breast, right breast and 
abdomen) was 11.66. The respective post-procedure scores were 6.33 
at 6 months (−5.33 from baseline; 45.71% improvement) and 6.66 at 15 

months (−5 from baseline; 42.88% improvement). Patients were 
satisfied with results and did not request additional treatments.

Treatment was tolerated well, and 
patients experienced only mild 

discomfort during procedure. Slight 
edema at the treatment sites was 

noted up to 72 hours post- 
treatment. No adverse effects were 

noted at the follow up visits.
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satisfaction, 

photography, 
Manchester scar 

scale.
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improvement at 6 months. Physicians’ assessment with the quartile 

grading scale showed that 8 patients improved moderately, whereas 2 
had good improvement at 6 months. The mean overall SDA score was 
11.6 at baseline, 11.1 at 1 month, 7.9 at 3 months, and 6.2 at 6 months. 
All patients had improved global aesthetic improvement scale at 3 and 6 
months, with 4 patients being much improved, and 3 patients being very 
much improved at 6 months. At the end of the study, all patients were 

less bothered with their SDA compared with baseline with a mean 
reduction of 2.7 in visual analog score, and all patients were satisfied or 
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microneedling, as described above, 
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MFU-V in an effort to achieve 
additional improvement in striae 

appearance.
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topical 20% ascorbic 

acid solution, and 
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remaining skin atrophy.

MFU-V was delivered using 
transducers with a frequency 
of 7MHz at a focal depth of 
3.0mm and a frequency of 
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satisfaction.

At Day 90 post-treatment, the mean (± standard deviation) baseline 
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3.75 (±0.44) to 4.70 (±0.47). Most subjects (70%) were very satisfied 

with their results.
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crosslinked hyaluronic 
acid for skin 

regeneration and scar 
remodeling: A 

retrospective analysis of 
115 patients

2021 Canada. Retrospective study 115 48.6 All female SA Needle-free pneumatically 
accelerated jet injections using 

non-crosslinked HA.

The pharmacy- 
prepared non- 
animal derived 

non- crosslinked 
HA (10 mg/mL, 

York Downs 
Chemists). HA 

gels were diluted 
with normal 

saline to a final 
concentration of 

2.5 mg/ mL.

Needle-free 
pneumatically 
accelerated jet 
injections using 
crosslinked HA.

Crosslinked HA (22.5 mg/mL, 
Esthélis Basic, Anteis, Lonay, 
Switzerland). HA gels were 

diluted with normal saline to a 
final concentration of 2.5 mg/ 

mL.

NA NA Retrospective 
over 10 years.

GAIS score, pt 
satisfaction, 
photography

An average of 2.8 treatments was completed per patient. Patients were 
highly-satisfied with the treatment results in all categories with the 

average satisfaction scores of 3.68 (NCL-HA) and 3.76 (CL-HA). An 
average GAIS score of 1.7 (“much improved”) was calculated for neck, 
décolleté and perioral areas. An overall GAIS score averaged as 1.78 
(NCL-HA) and 1.6 (CL-HA). Longevity of the effect averaged 13.1 

months for NCL-HA and 13.2 months for CL-HA groups.

The average injection pain was 
scored 2 on the NPRS scale. There 
was a low incidence of side effects 
which include self-resolved bruises 

and temporary local edema 
occurred at low incidence (7% and 
1% of the treatments, respectively).

Gupta11 A novel treatment of 
Striae distensae with 

pneumatic injection of 
hyaluronic acid

2021 USA Case report 2 29, 60 Females SD Pneumatic injection of 
hyaluronic acid (HA) using a 
novel technology called jet 

volumetric remodeling (JVR). 
Treatment was performed 
with a mixed solu-tion of 

saline and non-cross- linked 
HA (H-100, World Dermic) at 

a 9:1 ratio.

200 shots to the 
breast striae, 50% 
intensity and 30% 

filling and 450 
shots for 

abdominal striae, 
50% intensity and 

30 filling.

NA NA NA NA 2 sessions 8 
weeks apart, 

Assessment was 
repeated at 6 and 
15 months after 

the second 
session

Manchester scar 
scale, 

Photography

Substantial improvement in color and texture as well as thinning and 
fading of the stretch marks were noted as early as 2 months after the 
first session (time of sec-ond session). Improvement was also noted at 6 
months and 15 months after final session. The pre-procedure average 
Manchester scar scale score for the 3 sites (left breast, right breast and 
abdomen) was 11.66. The respective post-procedure scores were 6.33 
at 6 months (−5.33 from baseline; 45.71% improvement) and 6.66 at 15 

months (−5 from baseline; 42.88% improvement). Patients were 
satisfied with results and did not request additional treatments.

Treatment was tolerated well, and 
patients experienced only mild 

discomfort during procedure. Slight 
edema at the treatment sites was 

noted up to 72 hours post- 
treatment. No adverse effects were 

noted at the follow up visits.
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scores were considered 4, and high-quality scores were considered 5–6. Accordingly, all studies were considered high 
quality, scoring 5.6–8,12

The Effect of the Intervention on the Outcome
Combining Calcium Hydroxylapatite with Micro-Needling and Ascorbic Acid
Micro-needling is one treatment option for SD as it stimulates collagen production and allows for trans-epidermal drug 
delivery. Casabona conducted a retrospective study on 35 patients with SD, in which patients received calcium 
hydroxylapatite injections, followed by micro-needling and topical application of 20% ascorbic acid. The Manchester 
Scar Scale, patient satisfaction, and photography were used to assess progress. The mean baseline of the Manchester Scar 
Scale decreased from 12.0 (0.8) to 7.1 (1.4) after 1 month of treatment. Most (69.9%) of the patients were very satisfied, 
22.9% were satisfied, 11.4% were neither satisfied nor dissatisfied, and 2.8% were unsatisfied. Also, skin biopsies were 
taken from the patients and revealed increased elastin and collagen.

Postinflammatory hyperpigmentation was one of the side effects experienced by two patients with Fitzpatrick skin 
type III; both were treated with whitening cream and completely resolved. Erythema (n = 32) and bruising (n = 35) were 
also reported, both of which resolved within 7 days. Furthermore, some patients reported mild pain that subsided in 2 
days. Serious side effects were not observed.6

Combining Micro-Focused Ultrasound with Visualization and Calcium Hydroxylapatite
Micro-focused ultrasound with visualization and calcium hydroxylapatite both induce neocollagenesis and neoelastogen
esis. Two studies were conducted to evaluate the effectiveness of combining them in the treatment of SD.

Figure 2 Assessment of quality of the included case reports.
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Lim conducted a prospective study on ten patients using a 5-point quartile grading scale, striae distensae alba (SDA) 
scoring scale, global aesthetic improvement scale, and 10-point visual analog score. The SDA scoring scale has shown 
great improvement, with 11.6 being the overall mean baseline, 11.1 at 1 month, 7.9 at 3 months, and 6.2 at 6 months. The 
patients were assessed at 3 and 6 months using the global aesthetic improvement scale; all of them showed improvement, 
four patients were much improved, and three patients were very much improved at 6 months. At 6 months, physicians 
evaluated the patients using a 5-point quartile grading scale and found that eight patients improved moderately, while two 
patients showed good improvement. The 10-point visual analog score was done at the end of the study, which revealed a 
mean reduction of 2.7.8

Furthermore, Casabona conducted a non-randomized retrospective study using micro-focused ultrasound with 
visualization on 20 patients who had previously been treated with calcium hydroxylapatite, topical 20% ascorbic acid 
solution, and micro-needling. After 3 months, the results were evaluated using The Manchester Scar Scale Score and 
patient satisfaction. The mean baseline of the Manchester Scar Scale Score was 9.35 (±1.18), and it dropped to 6.30 
(±1.26). The mean baseline of the patient satisfaction scale score was 3.75 (±0.44) and increased to 4.70 (±0.47); 70% of 
the patients were very satisfied with their results.7

Micro-focused ultrasound with visualization had no side effects, whereas calcium hydroxylapatite fillers caused 
bruises in four patients in Lim’s study, which all resolved without intervention.

High-Velocity Pneumatic Injection of Hyaluronic Acid
Three studies have been conducted evaluating high-velocity pneumatic injection of hyaluronic acid. Which is the 
delivery of hyaluronic acid through a jet blast intradermally without a needle.

MacGillis conducted a retrospective study in Canada. 115 patients were reviewed. 26 had distinct striae. After 
administering pneumatic injections, they were evaluated three months later. They used two scoring systems for 
evaluation: a satisfaction score of 5 and a GIAS score of 5. After three months, the average GIAS score was 2, and 
the average satisfaction score was 4.2.12

Similarly, a case series was conducted on two female patients by Gupta in India. Using the Manchester scale with 
improvement noticed after 2 months of follow-up, re-evaluation found 45.71% improvement after 6 months and 42.88% 
after 15 months.11 Lastly, in a case report by Cassuto in Italy, a female patient found improvement in color, texture, and 
contour at 3 months, 8 months, and 3 years follow-up.9

All these studies established the safety and efficacy of high-velocity pneumatic injection of hyaluronic acid for SD 
with improvement from baseline in color, texture, and contour. Initial side effects of localized erythema, edema, and mild 
pain resolved in a few days. No serious adverse effects were recorded, such as infection or allergic reaction.

Table 2 Assessment of the Quality of Included Cohort Studies

Selection Outcome Score

Representativeness 
of the Exposed 
Cohort

Ascertainment 
of Exposure

Demonstration That 
Outcome of Interest Was 
Not Present at Start of 
Study

Assessment Follow- 
Up 
Long 
Enough

Adequacy 
of Follow 
Up of 
Coherts

Gabriela 

20176

0 1 1 1 1 1 5

Joyce 

20218

0 1 1 1 1 1 5

Gabriela 

20197

0 1 1 1 1 1 5

Diane 

20219

0 1 1 1 1 1 5
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Polycaprolactone Filler Injection
Polycaprolactone filler is one of the Biodegradable collagen stimulatory fillers. They are on the latest, next-generation 
dermal fillers with characteristics capable of inducing neocollagenesis.

In a South Korean study, Hong (2019) injected part SD with 0.1 cc of polycaprolactone filler 5 mm apart and leaving 
part of SD as a control for comparison. They evaluated the depression volume using a 3D camera and detected a 
significant reduction in the volume of the depression. The pain from the injection was barely noticeable. The day 
following therapy, the immediate erythema and nodularity at the injection locations vanished.10

Discussion
In this systematic review, we assessed the results of studies that investigated the utilization of injectable dermal filler as 
monotherapy or in combination with other treatment modalities to treat SD. The review found that CaHA was effective 
when combined with micro-needling and ascorbic acid or MFU-V. Furthermore, monotherapy with high-velocity 
pneumatic hyaluronic acid and polycaprolactone fillers injections was also effective. Compared to the other treatments, 
combining CaHA and MFU-V had the fewest side effects, while combining CaHA with micro-needling and ascorbic acid 
had the most side effects. According to our systematic study, injectable dermal fillers were well tolerated as monotherapy 
or in combination with other treatments for SD alba, with only a small number of patients experiencing temporary side 
effects. Minor side effects were reported, including self-resolved bruising, temporary local edema, and mild pain during 
injection. Also, two patients with Fitzpatrick skin type III treated with CaHA combined with micro-needling and ascorbic 
acid developed postinflammatory hyperpigmentation. This postinflammatory hyperpigmentation was treated for 30 days 
with a whitening cream (Kligman’s formula) and completely disappeared.6 Injectable dermal fillers were one of the 
treatments used in the treatment of SD alone or combination with other treatment modalities. Our systematic review 
showed that it effectively reduces SD with only mild, temporary side effects and that it should be considered a potential 
treatment for SD. Despite dermal filler’s effectiveness in treating SD, its effectiveness could have been undermined by 
different follow-up periods, different doses, and either monotherapy or in combination with other modalities.

To our knowledge, this is the first systematic review that examines the effectiveness of injectable dermal filler for SD 
alba. This study has several strengths, including reviewing the current literature, the strict inclusion and exclusion 
criteria, and the reporting format according to PRISMA guidelines. Also, because there were insufficient randomized 
control trials, we included all types of studies (cohort studies, retrospective studies, and case reports). This is a strength of 
our review. And for an accurate assessment of our articles, different types of tools were used according to the type of 
study: the JBI critical appraisal tool for case reports and the Newcastle-Ottawa Scale with some modifications for the 
non-randomized trials. A limitation of our systematic review is the limited number of published articles regarding filler 
injection in the treatment of SD.

Conclusion
Some different treatments and modalities are effective in treating SD with various results. In this review, we concluded 
that injectable dermal fillers are a potential treatment for SD with minor side effects, either as monotherapy or combined 
therapy. Also, the review has revealed that combining CaHA and MFU-V had the fewest side effects compared to other 
dermal fillers. Because the number of studies included was insufficient, we recommend providing further information 
about the therapeutic differences between various dermal fillers and treatment concentration, dosage, and co-therapy. We 
thus advise that more future large-scale RCTs focus on investigating the utilization of injectable dermal filler to provide 
what is best for patients with SD and to compare it with other existing treatment modalities by outcomes, costs, and side 
effects to create satisfying practice and basic guideline interventions for such cases.
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