
ORIGINAL ARTICLE

Journal  of  the College of  Physicians and Surgeons Pakistan 2020,  Vol.  30(04):  359-363 359

Efficacy of Saline Injection Therapy for Atrophic Acne Scars
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ABSTRACT
Objective: To determine the efficacy of saline injection in post-acne atrophic scars on face.
Study Design: Non-randomized clinical trial.
Place and Duration of Study: Department of Dermatology, Jinnah Postgraduate Medical Centre, Karachi, from January to July
2019.
Methodology: All patients with mild, moderate and severe post-acne atrophic scars, above the age of 15 years without any co-
morbid conditions were included in the study. Intra-dermal isotonic saline solution was administered under local anesthesia, into the
scars weekly for 12 weeks. The results were assessed subjectively and objectively by photographs, Sharquie scoring system and
Dermatology Life Quality Index (DLQI) at baseline and at the end of treatment. SPSS 23 was used for analyzing data.
Results: Out of 49 patients, 41 (83.7%) were females and 8 (16.3%) were males. The mean age was 24.69 ±4.35 years. According
to Sharquie scoring system of grading scars at baseline, 3 (6.1%), 34 (69.4%) and 12 (24.5%) patients had mild, moderate and
severe scarring respectively while at the end of treatment, 35 (71.4%), 12 (24.5%) and 2 (4.1%) patients had mild, moderate and
severe scarring respectively (p=0.001). Regarding degree of satisfaction of patients, 6 (12.2%), 27 (55.1%), 12 (24.5%) and 4(8.2%)
patients were mildly, moderately, greatly and completely satisfied respectively. The mean DLQI was 12.14 ±3.29 and 5.86 ±2.26 at
baseline and at the end of treatment respectively (p=0.001).
Conclusion: The response of saline injection was significant in all types of post-acne atrophic scars as assessed with Sharquie score
and DLQI, but more significant in mild and moderate scars, without any significant side effects.
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INTRODUCTION
Acne is an inflammatory process, which is multi-factorial involving
increased sebum production at puberty due to androgenic activity,
alteration in the quality of sebum lipid production, colonisation of
Propioni bacterium acnes and occlusion of follicular duct by keratin
plug.1 It involves areas of body with high concentrations of pilo-se-
baceous  glands  particularly  face,  back  and  chest.  It  is  charac-
terised  by  polymorphic  lesions  like  papules,  pustules,  nodules,
cysts, and open and close comedones. Healing leaves erythema,
pigmentation and either atrophic or hypertrophic scars depending
on  the  net  loss  or  gain  of  collagen.2  Atrophic  scars  are  more
common than hypertrophic scars and keloids.

Atrophic scars are depressed scars, in which all layers of skin are
intact and appear as invagination on surface. They result after reso-
lution of inflammatory phase of acne and healing of an injury below
the normal level of skin surface. The severity of scarring depends
on the degree of inflammatory process of the damaged tissue and
time lapsed from the onset of inflammatory process.3 Severe scar-
ring results in psychological distress particularly in adolescents.4
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Intradermal saline injection for post-acne atrophic scars is one of
the most cost effective and safest methods as there are no side
effects  reported  so  far  when  compared  with  other  treatment
modalities for resurfacing post-acne atrophic scars like micro-
needling,  subcision,  lasers,  chemical  peels,  dermabrasion and
dermal fillers. These are expensive and require expertise.5 They
have side effects and not always fulfill patients’ expectations. In
this study, the efficacy of intradermal and subdermal saline injec-
tion  for  post-acne  atrophic  scars  was  assessed  with  Sharquie
scoring system for grading scars and Dermatology Life Quality
Index (DLQI). No such study is carried out before, in our setup. The
objective of this study was to determine the efficacy of saline injec-
tion in post-acne atrophic scars on face.

METHODOLOGY

This prospective non-randomized clinical study was conducted in
the Department of Dermatology of Jinnah Postgraduate Medical
Centre, Karachi from January to July 2019 after receiving approval
from the institutional ethical and research committee of hospital
and registeration with the international RCT registry (ClinicalTrial-
s.gov Identifier NCT04197245). The sample size was calculated
through NCSS software. Forty-nine non-admitted Dermatology
patients were selected by purposive non-probability sampling.
Those patients aged between 15-35 years of either gender with
post-acne atrophic scars were included in the study. Patients with
hypertension, cardiovascular disorder, pregnancy, lactation and
hypersensitivity to lidocaine were excluded.
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Table I: Sharquie scoring for grading scars.

Score parameter 1 2 3 4

No. of scars <10 11 - 20 21 - 30 >30

Total area of scars <1/4 1/4 - ½ 1/2 - ¾ >3/4

Type of scars Flat Depressed Hypertrophic Keloid

Colour of scars Skin coloured Erythematous /
hypopigmented Hyperpigmented Bluish / greyish

Effect on psyche None / mild discomfort Mild dysmorphophobia Moderate dysmorphophobia Severe dysmorphophobia /
social withdraw

Table II: Descriptive statistics of scoring system.

Parameters Mean ± SD Paired samples test (sig)

Sharquie score before treatment 12.73 ±2.33
t = 16.481, p = 0.001

Sharquie score after treatment 8.67 ±2.30

DLQI score before treatment 12.14 ±3.29
t = 18.833, p = 0.001

DLQI score after treatment 5.86 ±2.26

Figure 1: Dermatology Life Quality Index Questionnaires.

Figure 2; Appearance at baseline and after treatment.

Figure 3: Appearance at baseline and after treatment.

The  procedure  was  explained  to  each  patient  and  written
informed consent was taken. Before starting treatment, the
photographs were taken for each patient with their permission
and Sharquie  scoring system for  grading scars  (flat,  atrophic,
hypertrophic  or  keloid)  and Dermatology Life  Quality  Index
(DLQI) were calculated.

During  each  session,  after  local  sterilization  and  infiltration
with lidocaine,  0.9% isotonic  saline was injected intra-  and
sub-dermally into atrophic acne scars with 1cc syringe of 30-
gauge needle, on both sides of the face; injected up to the
point  of  scar elevation as well as spread of saline into the
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surrounding tissues.  The volume of saline injected depended
on the number, width and depth of individual scar.  A total of
12 sessions were done weekly. The efficacy of treatment was
assessed objectively by comparing photographs and Sharquie
scoring system while subjectively by the degree of patients’
satisfaction and DLQI at the start and at the end of treatment.
The Sharquie scoring system for grading scars was calculated
through  different  scoring  parameters,  illustrated  in  Table  I.6

 After adding all parameters of scoring system, the final scores
were interpreted as mild, moderate and severe if they have
scores in between 5-9, 10-14 and 15-20 respectively. The final
scores were compared with the initial ones, at the end of treat-
ment.

The Dermatology Life Quality Index (DLQI) was calculated. This
index  signifies  the  effect  of  disease,  effect  of  treatment  on
daily  activities  and  the  impact  on  social  behavior  of  the
patient.  DLQI  scores  were  interpreted  as  0-1  (No  effect),  2-5
(small effect), 6-10 (moderate effect), 11-20 (very large effect)
and  21-30  (extremely  large  effect).  At  the  end  of  treatment
results were compared with that of the baseline to assess the
improvement in everyday activities and social behavior of the
patients.7

The qualitative variables were expressed as frequency along
with percentages of patients according to severity of scars and
the effect  on quality  of  life  and subjected to analysis  through
chi-square test. The quantitative variables were expressed as
mean along with standard deviation (SD) of the scores and
analysed with paired t test. The statistical analysis was done
through IBM SPSS statistics software version 23. The level of
significance  was  set  at  p  <0.05.  The  side  effects  were  also
assessed  regarding  erythema,  itching,  pain  and   abnormal
pigmentation.

RESULTS

Forty  nine patients  were enrolled with  clinical  diagnosis  of
post-acne  atrophic  scars,  41  (83.7%)  were  females  and  8
(16.3%) were males with age ranging from 18 to 35 years
(mean = 24.69 ±4.35 years). Mean ages in females and males
were 25 ±4.08 and 23 ±5.52 years respectively. Mean dura-
tion of post-acne atrophic scars was 4.95 ±3.96 years.

According  to  Sharquie  scoring  system for  grading  atrophic
scars,  at  baseline  3  (6.1%)  patients  had  mild,  34  (69.4%)
patients had moderate and 12 (24.5%) patients had severe
scarring. At the end of treatment, 35 (71.4%) patients had
mild, 12 (24.5%) patients had moderate and 2 (4.1%) patients
had severe scarring (Chi-square = 18.722a, p = 0.001).

Regarding patients’ degree of satisfaction, 6 (12.2%) patients
were  mildly  satisfied,  27  (55.1%)  patients  were  moderately
satisfied,  12  (24.5%)  patients  were  greatly  satisfied,  and  4
(8.2%)  patients  were  completely  satisfied  with  the  treatment
of saline injection.

The Dermatology Life Quality Index (DLQI) scores at baseline
showed 15 (30.6%) patients had moderate effect,  33 (67.3%)
patients  had  very  large  effect  and  1  (2%)  patient  had
extremely  large  effect  while  after  treatment,  it  showed  27

(55.1%)  patients  had  small  effect,  20  (40.8%)  patients  had
moderate effect and 2 (4.1%) patients had very large effect on
their  daily  activities  and  social  behaviour.  Chi-square  =
41.081a, p = 0.001.

After  treatment mean scores were significantly  lower as illus-
trated  in  Table  II.  The  mean difference was  4.061 ±1.725 for
Sharquie  score  and  6.286  ±2.336  for  DLQI;  confidence  level
set at 95%, with confidence interval of 3.566 - 4.557 and 5.615
- 6.957 for Sharquie score and DLQI respectively.

During treatment, reduction in eruption of new acne lesions,
healing of old lesions, improvement in post-acne pigmentation
and skin tightening was also observed (Figures 1 and 2). No
side effects were observed.

DISCUSSION

Scars are formed by replacement of normal tissue with fibrous
tissue as a result of trauma, infection or inflammation.8 Acne is
an  inflammatory  condition  and  degree  of  severity  of  scars
depends on the depth and extent of the inflammatory process.
Inflammation that remains confined to epidermis or superficial
dermis,  results  in  macules  which  may  be  erythematous,
hypopigmented  or  hyperpigmented.  When  deep  dermis  is
involved, it results in scar formation either atrophic or hyper-
trophic.9 Atrophic scars can be classified as Rolling, Icepick and
Boxcar  scars  according  to  their  depth  of  involvement  of
epidermis, dermis and subcutaneous tissue.10

This  trial  is  carried  out  for  the  first  time  in  Karachi.  In  this
study, response of saline injection in all types of atrophic scars
was  significant,  but  it  was  more  pronounced  in  mild  to
moderate  scars.  The  probable  mechanism  of  intra-dermal
saline injection is  disruption of  collagen fibres within  the scar
tissues at the dermal and sub-dermal level and breakdown of
fibrotic bundles by needling. It stimulates fibroblasts for remod-
elling of extracellular matrix and formation of collagen fibers.11

During  the  procedure,  saline  is  filled  in  extracellular  spaces
while blood clot is formed at the site of injection which results
in elevation of scars. The release of various growth factors as a
result  of  needling  also  helps  in  extracellular  matrix  and
collagen formation.12

Two related trials have been reported so far. The study in Iran
was carried out by Bagerani and Smoller, where 12 cases were
enrolled in the study out of which 10 (83,3%) were females
and 2 (16.7%) were males.  Mean scores  at  first  session were
6.7 ±1.5, 7.2 ±2.02, 7.0 ±1.8, and 7.2 ±1.01 for ice pick,
boxcar,  rolled  scars  and  pores,  respectively.  At  the  fifth
session, the scores were 10.0 ±0.9, 10.9 ±1.01, 10.4 ±1.3,
and 10.3 ±1.3, respectively.12 In another study carried out in
Lahore  (Pakistan),  30  cases  were  enrolled  with  21  (70%)
females  and  9  (30%)  males.  At  the  baseline,  their  scar
severity,  lesion  counting,  and  final  scores  were  4.9  ±1.47,
42.17 ±17.89 and 225 ±136.42 respectively while after the
tenth session, scores were 2.87 ±1.43, 22.3 ±17.18 and 84.47
±114.91 respectively.11  These studies signify efficacy of saline
without any side effects.
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Treatment of atrophic scars are challenging with no definitive
cure. There are various treatment modalities for atrophic scars
which are categorised into energy and non-energy-based tech-
niques. Energy-based methods include ablative and non-abla-
tive lasers, fractional radiofrequency, intense pulsed light and
plasma skin regeneration while non-energy-based methods are
micro-needling,  dermabrasion,  subcision,  augmentation  by
fillers and chemical peels.13 All these techniques have varying
degrees  of  efficacy with  their  pros  and cons.  As  compared to
saline injection they are more expensive and require exper-
tise, as these procedures can cause erythema, pigmentation,
infection, acne, scarring and various other side effects specific
to  the  procedure.  The  side  effects  of  chemical  peels  include
severe  inflammatory  reaction,  loss  of  epidermal  barrier
resulting in water loss and superadded infections like reactiva-
tion  of  Herpes  and  candidiasis  while  systemic  toxicity
secondary to cutaneous absorption like arrhythmias, hepato-
toxicity,  nephrotoxicity  and respiratory  depression  has  also
been reported.14 Close monitoring of patients is required due
to these afore mentioned side effects.15  Side effects of  micro-
needling,  dermabrasion  and  subscision  include  erythema,
oedema and pain.16 Saline injection works in a similar manner
as  microneedling,  dermabrasion  and  subcision  but  without
above mentioned side  effects.17  Laser  causes  hyperpigmenta-
tion, infections, scarring and acneiform eruptions as its main
side  effects.18  Post-procedure  haematoma  and  infections  are
adverse  effects  of  tissue  augmentation  with  collagen,
hyaluronic  acid  and  autologous  fat.19

Therefore, the decision for treatment depends on physician’s
skills, cost of treatment, severity of lesions, expectations of
patient,  psychological  and  emotional  impact  on  patient,
efficacy and side effects of treatment. The ultimate result of all
these modalities is just improvement in depth and reduction in
numbers of  scars  as complete cure is  not  possible.  Before
selecting and starting any procedure, it is important to discuss
with the patient about his expectations, chances of success
and after-effects of therapy.20

As prevention is better than cure, patients’ education is a corn-
erstone in the prevention of acne scars. It can be achieved by
increasing public awareness of acne vulgaris  and its sequel
through proper education programmes. Counsel the patient to
avoid picking and squeezing acne. Treatment of acne should
be  started  promptly  with  correct  regimen  according  to  its
severity  to  control  inflammation  at  earliest  possibility,  as
severe acne like nodulocystic acne leaves severe acne scars.21

In this study, three patients also had atrophic scars secondary
to trauma in their childhood on their face, in addition to post-
acne atrophic scars. On the request of these patients, trauma
induced  scars  were  also  filled  with  saline  injection.  The
response  of  treatment  in  these  scars  was  remarkable  and
comparable to post-acne atrophic scars. This additional use of
saline injection requires further  studies so that  dysmorphic
traumatic old scars can also be treated with this cost effective
and easily accessible modality. It may provide a better quality
of life for non-affording patients. In this study DLQI was calcu-
lated  which  showed  significant  improvement  with  treatment.
The major significance of DLQI is that it helps in early recogni-
tion of presence of psychiatric distress in patients like social

embarrassment with frustration and poor self-esteem.22 Post--
traumatic scars on exposed parts of the body like face are
equally  distressing  as  post-acne  scars  and  have  similar
influence on DLQI.23

The major limitation of study is an incomplete cure from scars.
Post procedure follow-up is also required for long term dura-
bility  of  effects.  Furthermore,  studies  are  required  for
comparison of saline injection response with other treatment
modalities.

CONCLUSION

The management of post-acne atrophic scars with saline injec-
tions is a safe and economical  procedure. But further studies
are  required  to  improve  the  efficacy  and  durability  of  this
procedure for achieving better results and validity versus other
treatment options. Additionally, the response of saline injec-
tion to old post-traumatic scars also requires further studies to
deal with such psycho-social and cosmetic disfigurement using
this modality.
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