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Abstract

Background There is a continuing interest in finding effective methods for scar treatment. Dry needling is gaining
popularity in physiotherapy and is defined by Western medicine as a type of acupuncture. The terms acupuncture and
dry needling have been used interchangeably so we have focused on the efficacy of dry needling or acupuncture in
scar treatment.

Objective The aim of this systematic review was to determine the usefulness of dry needling or local acupuncture
for scar treatment. In our search process, we used the terms‘acupuncture,'needling, or‘dry needling'to identify all
relevant scientific papers. We have focused on the practical aspects of local management of different scar types with
dry needling or acupuncture.

Search strategy The search strategy included different combinations of the following keywords: ‘scar’ keloid; dry
needling,'needling,‘acupuncture’,‘treatment; ‘physical therapy’ This systematic review was conducted in accordance
with PRISMA guidelines. MEDLINE (PubMed, EBSCOHost and Ovid), EMBASE (Elsevier), and Web of Science databases
were searched for relevant publications from inception through October 2023.

Inclusion criteria The studies that investigated the effectiveness of dry needling or acupuncture for scar treatment
were included.

Data extraction and analysis The main extraction data items were: the needling technique; needle: diameter,
length; needling locations; manual needling manipulation; number of sessions; settings; outcomes and results.

Results As a result of a comprehensive search, 11 manuscripts were included in the systematic review, of which eight
were case reports, two were randomized trials and one study concerned case series. Two case reports scored 2—4 out
of 8 points on the JBI checklist, five studies scored 5-7, and one study scored 8 points. The methodological quality of
the two clinical trials was rated as good or fair on the PEDro scale. The case series study scored 7 of 10 points on the
JBI checklist. A meta-analysis was not possible as only two randomized trials, eight case reports, and one case series
were eligible for review; also, scar assessment scales and pain severity scales were highly heterogeneous.

Conclusions The studies differed regarding the delivery of dry needling or local acupuncture for scar treatment.
Differences included treatment frequency, duration, number of treatments, selection of needle insertion sites, number
of needles used, angle of needle placement, and use of manual needling manipulation.
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Systematic review registration INPLASY no.202310058.
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Introduction

Dry needling (DN) therapy uses a thin filiform needle to
penetrate the skin and stimulate underlying myofascial
trigger points (MTrPs) and muscular, and connective tis-
sues. Dry needling is defined by Western medicine as a
type of acupuncture [1]. Acupuncture has been adopted
to modern physiotherapy practice based on anatomy,
neuroscience, pathology and evidence-based medicine,
and has been integrated into the Western medical model
[2]. Western medical model acupuncture is now quite
commonly used in the treatment of soft tissue injuries
within physiotherapy practice [3]. According to Fan et
al.(2017), DN can be considered an equivalent of acu-
puncture, and traditional acupoints are equivalent with
trigger points (dry needling points) [4]. In a literature
review with implications for clinical practice guidelines,
Dunning et al.(2014) noted the terms acupuncture and
dry needling were used interchangeably, and stated that
dry needling requires the insertion of thin monofila-
ment needles, as used in the practice of acupuncture [5].
According to Guan-Yuan JIN et al. (2016), dry needling
is a type of “contemporary acupuncture because the
needles and needling techniques used in dry needling
and acupuncture are the same [6]” Also, Zhu and Most
(2016) indicated that dry needling practitioners, such
as physical therapists who are not acupuncturists, use
the same needles [1]. However, the use of dry needling
by physical therapists is not based on ancient theories or
tenets of traditional Chinese medicine (TCM) which uses
techniques such as acupuncture. A commentary by The
American Alliance for Professional Acupuncture Safety
(AAPAS) states that dry needling is a subset of acupunc-
ture [7]. Dry needling is used to treat muscles, ligaments,
tendons, subcutaneous fascia, and scar tissue [5]. Vari-
ous explanations of dry needling mechanisms and effects
have been proposed. Dunning et al. mention biome-
chanical, chemical and vascular effects of needling into
either superficial subcutaneous tissue (non-muscular)
or deep (intramuscular tissue) at trigger point and non-
trigger point locations [5]. The potential effects include
pain relief, wound healing acceleration, and changes in
the neuromyofascial system. Superficial dry needling
(SDN) involves insertion of the needle into the subcuta-
neous tissue, but not the muscle, and seems to adequately
address scar tissue.

Scar formation results from wound healing processes
that occur following physical injury to body tissues.
Prolonged and abnormal wound healing may cause the
development of hypertrophic scars which can be itchy
and painful, resulting in serious functional disabilities

and/or cosmetic defects. It has been suggested that local
application of needles around the scars effectively facili-
tates the scar healing process and alleviates pain and
other scar-related symptoms [8]. Therefore, there is a
need to continue research to verify the efficacy of local
management with needling for scar tissues. This system-
atic review aimed to assess the usefulness of dry needling
or local acupuncture for scar treatment. To identify all
relevant scientific papers the terms ‘acupuncture, ‘nee-
dling; or ‘dry needling’ were used in the search process.
Practical aspects of dry needling or acupuncture in the
local management of different scar types were discussed.
In the latter case, we limited our selection to papers
describing acupuncture applied locally, mainly in the scar
setting.

Methods
An a priori systematic review protocol was developed
and registered at the International Platform of Registered
Systematic Review and Meta-analysis Protocols. The reg-
istration number is INPLASY 202310058 [9].

This systematic review followed the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
(PRISMA) 2020 statement [10].

Inclusion and exclusion criteria for the review

The research question was defined according to the PICO
criteria (Table 1). The eligibility criteria were developed
by two reviewers (D.C. and M.N.).

Information sources

MEDLINE (PubMed, EBSCOHost and Ovid), EMBASE
(Elsevier), and Web of Science databases were searched
for relevant publications by two lead reviewers (D.C. and
M.N.). The databases were searched from their inception
until the last entry, between October 5 and 10, 2023. To
minimize the risk of relevant sources omission, the strate-
gies to explore Google Scholar were implemented (M.K).

Search strategy
As mentioned above, the terms needling, dry needling
and acupuncture have been used interchangeably. There-
fore the search strategy included different combinations
of the following keywords: ‘scar; ‘keloid; ‘dry needling;
‘needling; ‘acupuncture; ‘treatment, ‘physical therapy’
Search strategies for all databases (see Additional file 1)
were developed by two reviewers (D.C. and A.O.B.), who
gained knowledge in this area through video tutorials and
close cooperation with an experienced librarian from the
Medical University Library.



Chmielewska et al. BMC Complementary Medicine and Therapies

(2024) 24:14

Page 3 of 16

Table 1 Inclusion and exclusion criteria defined by the PICO format used in the selection process to identify relevant publications

Inclusion

Exclusion

Population
Intervention

with distal acupuncture

Comparator Trials in which the control subjects underwent other conservative
treatment (e.g. physical modalities) for scar or did not receive any
treatment.

Objective* Changes in pain associated with scar; scar pigmentation, vascular-

ization pattern, shape/thickness, pliability, plasticity, itchiness

Publication type

Participants of any age: with a scar or keloid or hypertrophic scar

Local management with needling, dry needling or acupuncture,
combination of local needling, or dry needling or acupuncture

Full-text research articles in English (randomized controlled trials,
clinical trials, case reports, case series, case control studies)

Post-acne scarring, animal and in vitro studies

Traditional Chinese Medicine (TCM), wet needling, micronee-
dling, radiofrequency microneedling, trigger point (TrPs) /
myofascial trigger point (MTrPs) dry needling beyond scar
area, non-therapeutic dry needling, needling with electrical
stimulation, electroacupuncture

Trials assessing intervention costs, adverse effects only, surgi-
cal treatment

Studies on pain/symptoms unrelated to scar / keloid and
studies which did not use any scar assessment prior to and
after dry needling

Abstracts, posters, conference proceedings, letters, protocols,
reviews (also meta-analyses) and non-clinical trials

*changes assessed using the Numeric Rating Scale (NRS), Visual Analog Scale (VAS) or Likert Scale (e.g., pain, itch); Vancouver Scar Scale (VSS) and POSAS (pigmentation,
pliability/plasticity, vascularity); VAS (pruritus/itch); POSAS (thickness and surface area, relief) or other assessment methods

Selection process

All search results were compared; duplicate publications
were removed manually by two independent research-
ers (D.C and M.N.). The ultimate outcome was again
compared.

Forms I and II (see Additional file 2) based on inclusion
and exclusion criteria were prepared for stages 1 and 2 of
the study selection process. Explanation and elaboration
documents (see Additional file 3) were also prepared.
During the title-abstract stage, two reviewers (D.C. and
A.O.B) made independent decisions based on the eligi-
bility criteria presented in Form I to select the retrieved
articles. Titles and abstracts lacking sufficient informa-
tion regarding inclusion criteria specified in Form I were
obtained as full texts. Where only the title was available
(no abstract), but indicated compliance with the inclu-
sion criteria, the paper was included in stage 2, where
the full texts were reviewed. Form II was filled out, and
a decision on inclusion of the full text in this systematic
review was made. Full texts were independently screened
by two reviewers (D.C. and A.O.B.). The reference lists of
papers meeting the inclusion criteria were independently
searched by two other researchers (M.N. and J.M.) to
identify additional relevant studies.

At both stages of the paper selection process, discrep-
ancies between the reviewers regarding eligibility were
discussed until a consensus was reached. In cases of
uncertainty, an additional reviewer (M.K.) was consulted
to make a definitive decision.

Data collection process

Two reviewers (D.C. and M.N.) collected data from all
included studies using a customized data extraction table
in Microsoft Excel. They independently copied appropri-
ate extracts from the full texts and pasted them into the
table. In the final version of the table, the data extracted
by both authors were compared and verified by another

researcher (J.M.). In case of disagreement, all three
authors debated until a consensus was reached.

Data items

Data extracted from each study included information
related to basic publication characteristics (first author,
publication year, country/countries of the research cen-
ter) and study-specific data (study design, aim of the
study, type of scar, sample size, group/s), characteris-
tics of the intervention (e.g. needling technique, needle:
diameter, length), its location, manual needling manipu-
lation, number of sessions, setting, outcomes and results.
The results were extracted based on the study type.

Quality assessment. Risk of bias analysis

Assessment of the methodological quality of each study
was performed depending on study design. For random-
ized controlled trials (RCTs), the Physiotherapy Evidence
Database (PEDro) score was used to assess the risk of
bias and methodological quality of the trials. The Phys-
iotherapy Evidence Database (PEDro) scale consists of
10 questions pertaining to the internal validity and sta-
tistical information provided [11]. The total PEDro Scale
score is 10 points. Based on the PEDro score, the meth-
odological quality of trials was rated as excellent (PEDro
scores 9-10), good (6 to 8 ), fair (4 to 5) or poor (<3) [12].
Two reviewers (D.C. and M.S.) independently assessed
the methodological quality of the articles included in this
systematic review. In controversial cases, consensus was
sought by involving a third researcher (J.M.) [13].

The JBI Critical appraisal tools developed by the Joanna
Briggs Institute (JBI) and collaborators, and approved by
the JBI Scientific Committee were used for case reports
and for case series (https://jbi.global/critical-appraisal-
tools). All papers selected for inclusion in this systematic
review were subjected to appraisal by two independent
reviewers (D.C. and M.S.).


https://jbi.global/critical-appraisal-tools
https://jbi.global/critical-appraisal-tools
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Data analysis and synthesis

Due to between-study differences regarding certain
aspects of treatment and ways to evaluate treatment
effects, this systematic review descriptively summarised
and analysed the findings from the included studies.

Results

Selection of sources of evidence

A total of 924 publication titles and abstracts were identi-
fied by searching the electronic databases. After remov-
ing duplicates (n=102), 822 records remained. Google
Scholar handsearch yielded another 3 papers. In addi-
tion, after scanning the references, one paper was identi-
fied as eligible for full-text screening [14].

All details of the selection of the sources of evidence,
including the reasons for exclusion at the full-text stage,
are presented in the PRISMA flow diagram (Fig. 1).
The titles of two papers extracted from the electronic
databases indicated acupuncture in scar therapy [15,
16]; despite the lack of an abstract, these studies were
included in the full-text stage. Following full-text screen-
ing (see Additional files 2 and 3), 6 studies were excluded
[16-21] and 11 out of 17 publications were considered
eligible for this review. Of the 11 publications included
in the final review, eight are case reports [14, 15, 22-27],
two are randomized clinical trials [28, 29], and one is a
case series [30].

(2024) 24:14
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Quality assessment

The JBI Critical appraisal tools were used for case reports
included in our review. Two studies scored 2—4 out of a
total of 8 points on the JBI checklist [15, 23], five stud-
ies scored 5-7 [14, 22-25], and only one study scored 8
points [27] (Table 2). Two low-quality case reports were
published as brief reports [15, 23]. Moderate-quality
(5-7/8) case reports did not provide information regard-
ing presence or absence of adverse effects of the treat-
ment or unanticipated events were not identified [14, 24,
26]. Only three case studies monitored the risk of side
effects of locally performed acupuncture [22, 25, 27]. In
three case reports the post-intervention clinical condi-
tion was not clearly described, which had an effect on
quality assessment (5/8) [23-25]. In some studies, details
regarding treatment parameters were not clearly pre-
sented [14, 23, 25].

Table 3 summarizes the methodological quality of the
two randomized clinical trials that were included in our
review and rated with the PEDro scale. The methodologi-
cal quality of these trials was rated as good [28] and fair
[29].

The case series study [30] scored 7 of 10 points on the
JBI checklist (Table 4).

Characteristics of sources of evidence
Two original peer-reviewed research articles published
in 2001 [28] and 2011 [29], eight case reports [14—27]

[ Identification of studies via other methods ]

Websites: google scholar (n =3)

Reports sought for retrieval

A4

Reports not retrieved:
review (n = 1)

!

Reports assessed for eligibility

[ Identification of studies via datab and regi
'
Records (n = 657) identified from: Records removed before
c Databases: screening:
-_9_ - Embase (n=216) Duplicate records removed Records identified from:
8 Web of science (n = 145) . (n=102)
= MEDLINE via: i Records marked as ineligible Organisations (n = 0)
H PubMed (n = 355) by automation tools (n = 0) Citation searching (n = 1)
3 EBSCOhost (n = 144) Records removed for other
Ovid (n = 64) reasons (n = 0)
— l
Records screened »| Records excluded
(n= 822) (n =808)
Reports sought for retrieval ,.| Reports not retrieved
2 (n=14) "l n=0) (n=4)
§
: ;
3
(%]
Reports assessed for eligibility _| Reports excluded:
(n=14) »| Reason: (n=3)
1. trigger point (TrPs) / myofascial
trigger point (MTrPs) dry needling
beyond scar area (n = 1)
2. TCM without local needling at the
scar/s area (n = 2)
) 3. Protocol (n = 1)
P ?n D1l;l simultaneously with infrared
3 Studies included in review
3 (n=11)
S Reports of included studies
£ (n = 0) protocol

Abbreviations: TCM - Traditional Chinese Medicine, DN - dry needling

Fig. 1 PRISMA diagram flow for the study search and selection

v

Reports excluded:

Reason 1: DN plus electrical
stimulation (simultaneously with
needling) (n=1)
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& o o oe o published from 2011 to 2022 and one case series [30]
~ published in 2023 were included in the final analysis. The
% 3 § RCTs were from Japan [28] and China [29] (Table 5). The
£ g % case reports were from the USA [24], UK [26], China [25],
§ §_§ Indonesia [22], India [23], Australia and New Zealand
s ¥E |2 2222888 [27] and Northern Ireland [14]. The case series was from
2 8 Poland [30]. In one study the country of origin was not
g §'§ specified [15] (Table 5). The title and/or abstract of one
25 & case report (1/8) and one case series included the term
33 § 3 dry needling [23, 30]; the term needling was used in one
§ 'gé T paper [25] while six used the term acupuncture [14, 15,
“E238eegeeget 22, 24, 26, 27]. RCTs titles and/or abstracts included the
T terms acupuncture [29] and intradermal needling [28].
%3 g Postsurgical scars were investigated by Fang [24], Tuck
$ET 3 [26], Huang et al. [25], Bintoro and Helianthi [22], Das
w|E <o . 7
3 g 22 and Khan [23], Kotani et al. [28], and Lubczynska et al.
+ [ Wl o, T T . .
Tl E 8888ty [30]. Song [29] treated hypertrophic post-operative and
5z post-injury scars; Tuckey et al. [27] discussed acupunc-
Zl85 ture for burn scars, Hunter [15] and Anderson [14] for
Qe o .
= % gg keloids (Table 5).
Z|E £% One of the RCTs included 70 individuals [28]; the other
= % £ '§, RCT comprised 80 subjects [29] (Table 5). The case series
SSE% .. 000y included 11 individuals but one participant was excluded
n O U j= > > C > C > =
® from the study due to initiation of the other treatment
é £8 > [30]. The authors of one case report mentioned there was
LloEs no blinding or sham acupuncture [26]. The remaining
28 case studies provided no information regarding patient
Qo e 2
SRR or practitioner blinding. RCT studies were randomized
% § % £ .‘; [28, 29]. Kotani et al. mentioned that the assessor had
Blvsss|ie 2288y been blinded [28]. Only one study provided information
g Ty, on the therapist’s experience in acupuncture [24].
E|EE3
%J g _; ‘_é Characteristics of the intervention
2 §§ g N Two studies used dry needling [23, 30] and six studies
g =283 used local acupuncture as the primary scar treatment
25828 s o555 55 ¢ [14, 15, 25, 27—-29]. Two case reports presented acupunc-
c|l™m O 0 T > C > > > = > > .. . . .
CA ture to traditional points, combined with acupuncture to
BT, local points around the scar [22, 24].
gn g 38 In six studies, acupuncture was combined with other
S|8% 2 physical modalities including ultrasound [14, 29] and
Gf; f:u % g% massage [27] or pharmacotherapy [26, 28]. In case series
g ZETElg o888 dry needling was used together with manual scar manip-
G? ulation, massage, cupping, and taping [30] (Table 6).
V| w» o
R
& % £ES Duration of a single session, treatment frequency, time of
o = 9
;’:.j 2‘? ‘g% 2 treatment, number of sessions, follow-up
£|2 § 58 8088888 ¢ Multiple acupuncture needles were left in situ for differ-
£ 5 o ent time periods, i.e., 15 to 30 min [14, 22, 24, 26, 27, 29],
5] g B 5 2 min [25], and up to 24 h [28]. Needle retention time of
g - = & 2 24 h is characteristic for intradermal needling technique
£ $E = % -0 .52 [31]. In dry needling techniques, needles were left in situ
i ] 8 2 5 2 s858 g for 1 h [23]. The frequency of needling treatment ses-
L g % z g g8 = 8 g/~ sions was 2 per week [24], 2-3 per week [25], and 5 per
s e 258822 2b week [28] or once daily with 10 sessions making up one
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treatment course [29], and 12 sessions during 7 weeks
[27] or two times per the entire protocol; at 9th and
13th session [30]. No information concerning needling
frequency was provided in four case reports [14, 15, 22,
23]. The duration of treatment was 1 month [25], 4 to 5
weeks [24, 28], 7 to 8 weeks [22, 27, 29] or 3 to 4 months
[14, 15]. The total number of sessions differed consider-
ably, and ranged from one session [26], two sessions [30],
7-8 sessions [14—23], 12 sessions [22, 27], 20 sessions
[28], and up to 40 sessions [29]. The total number of ses-
- - sions was not given in one paper [25]. Long-term follow-
up was carried out at 6 months [15], 4 and 26 weeks
[28], and 1 and 2 months of treatment completion [27]
(Table 6).

ST*

Point and
variability
measures

Between-group

statistical
comparison

Intention-
to-treat
analysis

The needle: diameter, length, depth of insertion, angle of
insertion

Needling interventions were heterogeneous. Two RCTs
and five case reports provided details on needle diam-
eter and length [14, 15, 22, 24, 26] while the remaining
case studies did not [23, 25, 27, 30]. Acupuncture needle
- e diameters were 0.15 mm [22], 0.16 mm [28], 0.20 mm
[14, 15, 24] and up to 0.30 mm [29] while needle length
was 5 mm [28], 15 mm [15, 22], 30 mm [26], and up to
40-60 mm [14, 29]. In two studies using dry needling the
needle diameter and length were not specified [23, 30].

Two case reports and one case series did not specify
the depth of needle penetration and insertion angles [15,
23, 30]. Huang [25] and Anderson [14] only mentioned
needles had been inserted subcutaneously to the con-
nective tissue beneath the scars at the smallest possible
angle. One RCT did not specify the depth of needle inser-
tion, but used oblique insertion at an angle of 15 degrees
[29]. In another RCT, intradermal needles were inserted
horizontally into painful (treatment group) or nonpainful
points (sham group) [28]. Two case studies used superfi-
cial needling with needle insertion to depths of 1-2 mm
[22] or 0.5 mm perpendicular to the skin [26]. In one case
study, the depth of needle insertion was 10 mm under
the skin at an angle of 45 degrees [27]. In another one, all
needles were inserted about 1 cun deep at an angle of 45
degrees [24] (Table 5).

Two case reports specified the intervals at which the
acupuncture needles were placed, i.e., 1 cm [15] and 2 cm
[27]. In the other studies, the distance between the nee-
dles was determined by the needling technique and nee-
dle location. Needles were placed around the pain point
(surrounding the dragon technique) [24, 26], into pain
points [28], along the pain map determined by the patient
[23], in the local area along the scar tissue with a positive
VAS response [22], and at local points that induce seg-
mental effects with consequent analgetic effects close to
the scar tissue [14].

>85%
follow
up

Blinding
assessors

Blind-
ing of all
therapists

Blinding of
all subjects

Groups
similar at
baseline

Allocation
concealed

Subjects
randomly
allocated to
groups

ity criteria
specified

Eligibil-

Table 3 Publications on the effectiveness of dry needling or acupuncture for scar treatment rated with the Physiotherapy Evidence Database (PEDro)

*Eligibility criteria item is not included in the PEDro score calculations
ST- Score Total 10 points. Each item is scored as 1 if present or 0 if absent

Kotani et al., 2001 [28]
Song et al, 2011 [29]

Reference
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Table 4 One case series on the effectiveness of dry needling or acupuncture for scar treatment - assessed using the Joanna Briggs Institute (JBI) appraisal tools

Was ST

Were the Was there clear

Was there
clear re-

Were valid methods Did the case Did the case Was there clear

Was the condition

Were there

reporting of statistical

outcomes

reporting of the

series have
complete

used for identification series have

of the condition for all
participants included

in the case series?

clear criteria measured in a stan-
for inclusion dard, reliable way

in the case
series?

the presenting  analysis ap-

or follow up
results of

demographics of porting of

consecutive
inclusion of

propriate?

site(s)/clinic(s)

clinical infor-

the participants

inclusion of

for all participants

cases clearly demographic

mation of the
participants?

participants? in the study?
yes

participants?

included in the case

series?

information?

reported?

yes

yes

no

yes

no

no

yes

yes

yes

Lubczyn-

ska A.etal.
2023 [30]

ST - Score Total 0-10 points
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Scar needling: location, technique, manual needling
manipulation

In the studies of Das and Khan [23], Tuckey [27], Kotani
[28] and Song [29], needles were placed at scar margins
or around the scar. The technique named ‘surround-
ing the dragon’ was used by Tuck [26], Fang [24], and
Lubczynska et al. [30], and the ‘circling the dragon’ tech-
nique by Hunter [15]. Fu’s subcutaneous needling par-
allel to scar tissues was applied by Huang [25]. In one
case study, the needles were inserted alongside the scar
[22]. In five studies manual needle manipulation was
employed using the swaying movement [25], bi-direc-
tional rotation [24, 27], the "lifting-thrusting” manipula-
tion [29], or minimal stimulation [14] (Table 6).

Evaluation of the effectiveness of the therapy

Pain was evaluated using the visual analog scale [26], Lik-
ert scale [24], and numeric rating scale [22, 27, 30]. The
two case reports did not give any details on pain ratings
[15, 23]. In one RCT, a 10-cm VAS was used to evaluate
continuous and lancinating pain intensity. The area of
pain was measured, and the pressure required to iden-
tify a painful point was determined; the patients’ dia-
ries of daily diclofenac consumption were reviewed [28]
(Table 5). In most of the studies, the intervention resulted
in a reduction of pain around the scar. Tuck reports no
mastectomy scar pain improvement either immediately
or within 2 weeks following one local session of acupunc-
ture [26]. The patient of Fang [24] reported a decrease
of pain after 8 sessions of acupuncture; the pain level
dropped from 7 to 1-2 on the Likert scale ranging from
0 to 10 (Table 5). No further improvement was observed
after the next two sessions and the patient decided to dis-
continue the therapy (Table 6). In studies on dry needling
patients also reported pain relief [23, 30] (Table 6).

Scar characteristics before and after treatment were
assessed using the Vancouver Scar Scale (VSS) [25],
and the Patient and Observer Scar Assessment Scale
(POSAS) [27, 30]. Song et al. [29] used their own scale
where 0 meant no pain, no hardness and normal skin
while a score of 3 points indicated serious or constant
itch, cartilage-like hardness and dark red or fresh red
color (Table 5). Tuckey et al. [27] used the Numerical
Rating Scale for pain and itch.

Discussion

Scar healing is a natural process that occurs as the body
repairs and replaces damaged skin tissue. Initially, scars
appear red, raised, and sensitive to touch. Over time, the
scar tissue gradually remodels and matures, becoming flat-
ter, lighter in color, and less noticeable. While the exact
timeline for scar healing can vary depending on the indi-
vidual and the nature of the injury, the period during which
scars are most susceptible to mechanical interventions like
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needling and ultrasound typically falls within the first six
to 18 months after injury occurrence. During this time, the
scar tissue is still in the remodeling phase and can benefit
from targeted interventions that promote collagen restruc-
turing and stimulate blood flow to the area [32]. While the
human body has a remarkable ability to heal itself, there
are cases where scars do not heal naturally. Several factors
can negatively affect wound healing such as wound sever-
ity, infection, poor wound care, tension on the wound,
underlying health conditions (e.g. diabetes or autoimmune
disorders) or genetic factors causing predisposition to
abnormal scarring [33]. In such cases therapeutic interven-
tions including DN may be indicated to promote the healing
process and reduce negative symptoms. DN is reported to
improve the elasticity of scar tissue; the technique loosens
tissues enabling various layers to slide over one another [34].

In the papers presented, the age of the scar ranged from
5 weeks [14], 3—6 months [15, 26-28, 30], 1 year [24], or
4 [22, 29] to 8 years [23, 25], as shown in Table 4. The
authors evaluated the scar based on parameters such as
pain intensity changes or tissue color changes. This limits
the possibility of drawing conclusions about the useful-
ness of dry needling or acupuncture depending on the
age of the scars.

Dry needling and acupuncture are widely believed to
lessen scar-related discomfort. Abd-Elsayed et al. report
acupuncture has been used for pain control in various
clinical conditions associated with chronic scar-related
pain [35]. Our review highlights the scarcity of scien-
tific evidence, and RCTs in particular, indicating possible
effectiveness of needling for scar thickness, redness, pli-
ability, or restricted range of motion. A meta-analysis was
not possible as only two randomized trials and eight case
reports were eligible for the review; also scar assessment
scales and pain severity scales were highly heterogeneous.
Case report studies are known to have a high risk of bias;
some do not provide all data on post-intervention clini-
cal condition and changes in symptoms. Anderson, for
example, mentioned five pre-acupuncture scar-related
symptoms while therapy outcomes were assessed for two
[14]. Bintoro and Helianthi did not provide any details
on changes in tissue color or hardness [22]. Fang men-
tioned that post-acupuncture scar was probably less red
in color, which indicates only subjective observations
were used for scar color evaluation [24]. Das and Khan’s
patient reported a 50% reduction in post-scar neuralgia in
the left thigh, but it was not stated how the pain severity
had been assessed [23]. Some papers had shortcomings in
method description. Seven out of the eight case reports
are of moderate to low quality ratings according to JBI
critical appraisal tools; only one had a maximum score on
JBI Checklist [27]. The analysis of the results of the papers
selected for review does not clearly establish the effec-
tiveness of acupuncture and dry needling in scar therapy.
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Pain severity was assessed using a validated scale in 4 out
of 8 case reports and in one RCT. Three studies used the
NRS [22, 27, 30], one the Likert scale [24] (although the
description indicates it was, in fact, the NRS — authors’ note)
while two relied on the VAS scores [26, 28]. Twelve sessions
combining Battlefield Acupuncture and Local Point Acu-
puncture resulted in complete resolution of pain complaints
[22]. Other papers evaluating the severity of scar-related
pain reported some pain reduction after the therapy; no rea-
sons were given for therapy termination although the symp-
toms did not subside completely. Considering limited data
on long-term follow-up, dry needling and local acupuncture
cannot be considered effective in scar pain reduction.

The authors of this systematic review were interested in
the impact of needling applied to the immediate scar area.
Needle insertion in the scar area was used in all studies. The
technique known in Chinese medicine as “surround the
dragon” [3] was practiced by Tuck [26], Fang [24], Hunter
[15], and Lubczynska et al. [30]. In other research studies,
needling was carried out in the immediate vicinity of the
scar, around the scar or along the scar. These needling loca-
tions are recommended by acupuncturists [31] and dry nee-
dling practitioners [8]. Rozenfeld believes needles should be
placed around the entire scar or, in the case of scar section
being “active” or painful, around the problematic area [8].
Abbate recommends acupuncturists should palpate around
the border of the scar and find two most painful places
[31]. Tender points needling causes greater pain relief than
applying needles to non-painful areas [36]; the same con-
clusions were drawn by Kotani et al. [28]. The majority of
studies selected for our review identified the site of needle
insertion based on pain sensation [14, 22—24, 26, 28],. Due
to the small number and moderate methodological quality
of the papers shortlisted for our review, we cannot conclude
about the site of needle insertion in scar therapy in relation
to the most painful areas or points in the scar region.

The evidence of the effectiveness of acupuncture therapy
alone is not strong since a number of studies have com-
bined needling with other treatment modalities including
ultrasound [14, 29], massage [27] and pharmacotherapy
[26, 28] or manual manipulation and massage, cupping,
taping [30]. It has been confirmed massage had a positive
effect on the thickness of hypertrophic and burn scars [37,
38]. The effectiveness of manual manipulation in reduc-
ing scar-related problems has been also demonstrated [39,
40]. There is extensive literature on the effects of ultra-
sound on tissue healing [41-43]. Watson emphasizes that
therapeutic ultrasound can increase tensile strength and
improve scar mobility by enhancing the appropriate ori-
entation of newly formed collagen fibres and changing the
collagen profile [44]. Considering the above, the results
should be interpreted as a combined effect of acupuncture
and ultrasound [14, 29], massage [27], manual manipula-
tion [30] or other treatment [26, 28, 30].
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Study limitations

This systematic review comprised papers presenting the
outcomes of acupuncture and dry needling interventions
for scars. However, we agree with Zhou et al., who con-
cluded that although dry needling and acupuncture share
similarities, they may differ in certain aspects [45]. Com-
bining these two procedures in one review can therefore
be considered a limitation. The scarcity of case reports
and RCTs presenting the impact of local acupuncture,
and the lack of RCTs on dry needling prevented us from
reviewing these two modalities separately. The findings
should therefore be interpreted with caution. Also, future
reviews should include high quality multi-center trials
with uniform criteria, larger sample sizes, standard treat-
ment protocols and outcome measures.

Conclusions
This systematic review does not allow explicit conclu-
sions on the effectiveness of dry needling or local acu-
puncture as a monotherapy for scars. The analyzed
studies differed regarding the delivery of dry needling
or acupuncture for scar treatment. Differences included
treatment frequency, duration, number of treatments,
selection of needle insertion sites, number of needles
used, angle of needle placement, and use of manual nee-
dling stimulation. In nine of the ten studies, the dry nee-
dling or needling or acupuncture intervention resulted in
a reduction of scar pain or other scar-related symptoms.
Multicentre, blinded, randomized, controlled studies
on dry needling or acupuncture need to be performed to
analyze their effect on scar formation, scar-related pain,
and clinical symptoms.

Abbreviations
ACU Acupuncture

DN Dry needling

JBI Joanna Briggs Institute

NRS Numeric Rating Scale

™M Traditional Chinese Medicine
TrPs Trigger points

SDN Superficial dry needling

PEDro Physiotherapy Evidence Database

POSAS  The Patient and Observer Scar Assessment Scale
RCTs Randomized Controlled Trials

VAS Visual Analogue Scale

VSS Vancouver Scar Scale

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512906-023-04301-4.

Additional file 1: Detailed search strategy
Additional file 2: Publication relevance screening form |

Additional file 3: Explanation and elaboration document

Acknowledgements
None acknowledgements.

(2024) 24:14

Page 15 of 16

Author contributions

D.C: conception and design, acquisition of data, analysis and interpretation
of data, drafting and writing the article, revising it critically for important
intellectual content; J.M: acquisition of data, analysis and interpretation of
data; A.O.B: conception and design, acquisition of data, revising it critically
for important intellectual content; M.N.: conception and design, acquisition
of data; PD.: acquisition of data, revising it critically for important intellectual
content; PT.D.: interpretation of data. revising it critically for important
intellectual content; M.S.: acquisition of data; drafting and writing the article,
revising it critically for important intellectual content; M.K.: acquisition of
data, revising it critically for important intellectual content; A.K.: conception
and design, writing the article, revising it critically for important intellectual
content, revising it critically for important intellectual content. All authors have
read and approved the final version of the manuscript.

Funding information
The authors received no specific funding for this work.

Data Availability
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethical approval
Not required since this article is a review.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Electromyography and Pelvic Floor Muscles Laboratory, Department
of Physical Medicine, Institute of Physiotherapy and Health Sciences,
Academy of Physical Education in Katowice, Mikofowska 72 street,
Katowice 40-065, Poland

“Physiotherapy Department, Faculty of Physical Education and Sport,
Charles University in Prague, José Martiho 31, Prague 6

162 52, Czech Republic

3Institute of Physiotherapy and Health Sciences, Department of
Physiotherapy in Internal Diseases, Academy of Physical Education in
Katowice, Mikotowska 72 street, Katowice 40-065, Poland

“Students Scientific Association “IMPULSE” of the Institute of
Electromyography and Pelvic Floor Muscles Laboratory, Department

of Physical Medicine, Physiotherapy and Health Sciences, Academy of
Physical Education in Katowice, Mikotowska 72 street, Katowice

40-065, Poland

5Department of Medical Biophysics, Faculty of Medical Sciences, Medical
University of Silesia, Medykow 18 street, 40-752, Katowice, Poland
6Departmem of Biophysics, Faculty of Medical Sciences in Zabrze, Medical
University of Silesia, Jordana 19 street, Zabrze 41-808, Poland

’Institute of Sport Sciences, Academy of Physical Education in Katowice,
Mikotowska 72 street, Katowice 40-065, Poland

8Institute of Physiotherapy and Health Sciences, Academy of Physical
Education in Katowice, Mikotowska 72 street, Katowice 40-065, Poland
°Department of Rehabilitation and Sports Medicine, 2nd Faculty of
Medicine, Charles University and University Hospital Motol in Prague, V
Uvalu 84, Prague 5 150 06, Czech Republic

Received: 26 July 2023 / Accepted: 10 December 2023
Published online: 02 January 2024

References

1. Zhu H, Most H. Dry needling is one type of acupuncture. Med Acupunct.
2016;28:184-93. https://doi.org/10.1089/ACU.2016.1187

2. White A. Western medical acupuncture: a definition. Acupunct Med.
2009;27:33-5. https://doi.org/10.1136/AIM.2008.000372


https://doi.org/10.1186/s12906-023-04301-4
https://doi.org/10.1186/s12906-023-04301-4
https://doi.org/10.1089/ACU.2016.1187
https://doi.org/10.1136/AIM.2008.000372

Chmielewska et al. BMC Complementary Medicine and Therapies

20.

21

22.

23.

24.

25,

Godley J. The use of the acupuncture technique 'Surrounding the Dragon'in
two case studies with soft tissue irritation of the lateral foot over the base of
the 5th metatarsal. Acupunct Physiother. 2020,32:61-9.

Fan AY, Xu J, Li YM. Evidence and expert opinions: dry needling versus
acupuncture (I): the American Alliance for Professional acupuncture safety
(AAPAS) White Paper 2016. Chin J Integr Med. 2017,23:83-90. https://doi.
0rg/10.1007/511655-017-2800-6

Dunning J, Butts R, Mourad F, Young |, Flannagan S, Perreault T. Dry needling:
a literature review with implications for clinical practice guidelines. Phys Ther
Rev. 2014;19:252-65. https://doi.org/10.1179/108331913X13844245102034
Guan-Yuan JIN, Louis Lei JIN, Bonnie Xia JIN. Dry needling: a de-meridian style
of acupuncture. WJAM. 2016;26(2):1-5.

Fan AY, Xu J, Li YM. Evidence and expert opinions: dry needling versus
acupuncture (1): the American Alliance for Professional acupuncture safety
(AAPAS) White Paper 2016. Chin J Integr Med. 2017,23:3-9. https://doi.
0rg/10.1007/511655-016-2630-Y

Rozenfeld E, Sapoznikov Sebakhutu E, Krieger Y, Kalichman L. Dry nee-

dling for scar treatment. Acupunct Med. 2020;38:435-9. https://doi.
0rg/10.1177/0964528420912255

Chmielewska D, Mal4 J, Kobesova A, Nocun M, Opala-Berdzik A, Kuszewski
M, et al. Dry needling for physical therapy of scar. A protocol for a systematic
review. Inplasy Protoc. 2023;202310058:1-6. https://doi.org/10.37766/
inplasy2023.1.0058

Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al.
The PRISMA 2020 statement: an updated guideline for reporting systematic
reviews. BMJ. 2021;372. https://doi.org/10.1136/BMJ.N71

Moseley AM, Herbert RD, Sherrington C, Maher CG. Evidence for physiother-
apy practice: a survey of the Physiotherapy evidence database (PEDro). Aust J
Physiother. 2002;48:43-9. https://doi.org/10.1016/50004-9514(14)60281-6
Cashin AG, McAuley JH. Clinimetrics: Physiotherapy evidence data-

base (PEDro) scale. J Physiother. 2020,66:59. https://doi.org/10.1016/..
JPHYS.2019.08.005

Ma LL, Wang YY, Yang ZH, Huang D, Weng H, Zeng XT. Methodological
quality (risk of bias) assessment tools for primary and secondary medical
studies: what are they and which is better? Mil Med Res. 2020;7. https://doi.
0rg/10.1186/540779-020-00238-8

Anderson F. Acupuncture in the treatment of scar tissue following Surgery for
Dupuytren’s contracture. J Acupunct Assoc Chart Physiother. 2014;30:73-8.
Hunter J. Acupuncture for keloid scar. Acupunct Med. 2011;29:2. https://doi.
0rg/10.1136/aim.2011.010011

Pigatto PD, Guzzi G. Acupuncture needle scars. Br J Dermatol. 2004;150:364.
https://doi.org/10.1111/j.1365-2133.2003.05780.x

Bahramian M, Dabbaghipour N, Aria A, Sajadi Moghadam Fard Tehrani B,
Dommerholt J. Efficacy of dry needling in treating scars following total hip
arthroplasty: a Case Report. Med. J Islam Repub Iran. 2022;2036:156. https://
doi.org/10.47176/mijiri.36.156

Bell L, Stout NL, Geiser MB. Dry needling for chronic Breast/Chest Wall Pain
after Breast Cancer Treatment. Rehabil Oncol. 2019;37:E14-6. https://doi.
0rg/10.1097/01.RE0.0000000000000176

Cummings M. Myofascial Pain from Pectoralis Major following trans-axillary
Surgery. Acupunct Med. 2003;21:105-7. https://doi.org/10.1136/AIM.21.3.105
Liu YH, Xiang J, Han PP, Yang C, Wang YZ, Wang W, et al. Clinical observation
for acupuncture treatment of a small area of hyperplastic scars in young and
middle-aged women. Med (Baltim). 2020,99:220790. https://doi.org/10.1097/
MD.0000000000020790

Loskotova A, Loskotova J. The use of acupuncture in first aid of burns-clinical
report. Burns. 2017;43:1782-91. https://doi.org/10.1016/J.BURNS.2017.04.025
Bintoro DA, Helianthi DR. Combination of Battlefield acupuncture and

local point acupuncture for Post Laparotomy Scar Pain. Med Acupunct.
2022;34:66-70. https://doi.org/10.1089/acu.2020.1522

Das G, Khan KJ. Dry needling a Novel Treatment option for post-scar neural-
gia: a Case Report. J Recent Adv Pain. 2019;5:29-31. https://doi.org/10.5005/
jp-journals-10046-0127

Fang S. The successful treatment of pain associated with scar tissue

using acupuncture. J Acupunct Meridian Stud. 2014;7:262-4. https://doi.
0rg/10.1016/J.JAMS.2014.05.001

Huang H, Liu J, Fu M, Lin IW, Chou LW. Fu's subcutaneous needling

for subcutaneous adhesions and scar hyperplasia in the neck region:

a case report. Med (Baltim). 2020,99:e21103. https://doi.org/10.1097/
MD.0000000000021103

(2024) 24:14

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

Page 16 of 16

Tuck CM. A 54-year-old woman with degenerative back pain. Acupunct Med.
2010;28:46-8. https://doi.org/10.1136/aim.2009.000687

Tuckey CR, Kohut SH, Edgar DW. Case study: pilot testing of a local
acupuncture intervention protocol for burn scars. Scars Burn Heal.
2022;8:205951312110584. https://doi.org/10.1177/20595131211058430
Kotani N, Kushikata T, Suzuki A, Hashimoto H, Muraoka M, Matsuki A. Insertion
of intradermal needles into painful points provides analgesia for intractable
abdominal scar pain. Reg Anesth Pain Med. 2001;26:532-8. https://doi.
org/10.1053/RAPM.2001.25897

Song H, Mu J, Wang J. Clinical study on treatment of hypertrophic scar by
acupuncture. J Acupunct Tuina Sci. 2011,9:159-61. https://doi.org/10.1007/
s11726-011-0499-z

Lubczynska A, Garncarczyk A, Wcisto-Dziadecka D. Effectiveness of various
methods of manual scar therapy. Skin Res Technol. 2023;29(3):e13272.
https://doi.org/10.1111/srt.13272

Abbate S. A Simplified Approach to the Treatment of Scars. In: Advanced
Techniques in Oriental Medicine Thieme, 2006, p. 82-4.

Harris IM, Lee KC, Deeks JJ, Moore DJ, Moiemen NS, Dretzke J. Pressure-
garment therapy for preventing hypertrophic scarring after burn injury.
Cochrane Database Syst Rev. 2020;1. https://doi.org/10.1002/14651858.
CD013530

Guo S, DiPietro LLA. Factors affecting Wound Healing. J Dent Res.
2010;89:219-29.

Zanier E, Bordoni B. A multidisciplinary approach to scars: a narrative review. J
Multidiscip Healthc. 2015;8:359-63. https://doi.org/10.2147/JMDH.S87845
Abd-Elsayed A, Pope J, Mundey DA, Slavin KV, Falowski S, Chitneni A, et al.
Diagnosis, treatment, and management of painful scar: a narrative review. J
Pain Res. 2022;15:925-37. https://doi.org/10.2147/JPR.S355096

Wong Lit Wan D, Wang Y, Xue CCL, Wang LP, Liang FR, Zheng Z. Local and
distant acupuncture points stimulation for chronic musculoskeletal pain: a
systematic review on the comparative effects. Eur J Pain. 2015;19:1232-47.
https://doi.org/10.1002/EJP671

Deflorin C, Hohenauer E, Stoop R, Van Daele U, Clijsen R, Taeymans J. Physical
management of scar tissue: a systematic review and Meta-analysis. J Altern
Complement Med. 2020,26:854-65. https://doi.org/10.1089/ACM.2020.0109
Nedelec B, Couture MA, Calva V, Poulin C, Chouinard A, Shashoua D, et

al. Randomized controlled trial of the immediate and long-term effect

of massage on adult postburn scar. Burns. 2019;45:128-39. https://doi.
org/10.1016/J.BURNS.2018.08.018

Kobesova A, Morris CE, Lewit K, Safarova M. Twenty-year-old pathogenic
active postsurgical scar: a case study of a patient with persistent right

lower quadrant pain. J Manipulative Physiol Ther. 2007;30:234-8. https://doi.
0rg/10.1016/},jmpt.2007.01.005. PMID: 17416278.

Gilbert I, Gaudreault N, Gaboury |. Exploring the effects of standardized soft
tissue mobilization on the Viscoelastic properties, pressure Pain Thresholds,
and tactile pressure thresholds of the Cesarean Section Scar. J Integr Comple-
ment Med. 2022;28:355-62. https://doi.org/10.1089/jicm.2021.0178

Byt NN, McKenzie A, Wong T, West J, Hunt TK. Incisional wound healing: a
controlled study of low and high dose ultrasound. J Orthop Sports Phys Ther.
1993;18:619-28. https://doi.org/10.2519/JOSPT.1993.18.5.619

Young SR, Dyson M. Effect of therapeutic ultrasound on the healing of
full-thickness excised skin lesions. Ultrasonics. 1990;28:175-80. https://doi.
0rg/10.1016/0041-624X(90)90082-Y

Taradaj J, Franek A, Blaszczak E, Polak A, Chmielewska D, Krol P, et al. Using
physical modalities in the treatment of venous Leg ulcers: a 14-year compara-
tive clinical study. Wounds. 2012;24:215-26. https://pubmed.ncbi.nim.nih.
gov/25874609/

Watson T. Ultrasound in contemporary physiotherapy practice. Ultrasonics.
2008;48:321-9. https://doi.org/10.1016/J.ULTRAS.2008.02.004

Zhou K, Ma Y, Brogan MS. Dry needling versus acupuncture: the ongo-

ing debate. Acupunct Med. 2015;33:485-90. https://doi.org/10.1136/
ACUPMED-2015-010911

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1007/S11655-017-2800-6
https://doi.org/10.1007/S11655-017-2800-6
https://doi.org/10.1179/108331913X13844245102034
https://doi.org/10.1007/S11655-016-2630-Y
https://doi.org/10.1007/S11655-016-2630-Y
https://doi.org/10.1177/0964528420912255
https://doi.org/10.1177/0964528420912255
https://doi.org/10.37766/inplasy2023.1.0058
https://doi.org/10.37766/inplasy2023.1.0058
https://doi.org/10.1136/BMJ.N71
https://doi.org/10.1016/S0004-9514(14)60281-6
https://doi.org/10.1016/J.JPHYS.2019.08.005
https://doi.org/10.1016/J.JPHYS.2019.08.005
https://doi.org/10.1186/S40779-020-00238-8
https://doi.org/10.1186/S40779-020-00238-8
https://doi.org/10.1136/aim.2011.010011
https://doi.org/10.1136/aim.2011.010011
https://doi.org/10.1111/j.1365-2133.2003.05780.x
https://doi.org/10.47176/mjiri.36.156
https://doi.org/10.47176/mjiri.36.156
https://doi.org/10.1097/01.REO.0000000000000176
https://doi.org/10.1097/01.REO.0000000000000176
https://doi.org/10.1136/AIM.21.3.105
https://doi.org/10.1097/MD.0000000000020790
https://doi.org/10.1097/MD.0000000000020790
https://doi.org/10.1016/J.BURNS.2017.04.025
https://doi.org/10.1089/acu.2020.1522
https://doi.org/10.5005/jp-journals-10046-0127
https://doi.org/10.5005/jp-journals-10046-0127
https://doi.org/10.1016/J.JAMS.2014.05.001
https://doi.org/10.1016/J.JAMS.2014.05.001
https://doi.org/10.1097/MD.0000000000021103
https://doi.org/10.1097/MD.0000000000021103
https://doi.org/10.1136/aim.2009.000687
https://doi.org/10.1177/20595131211058430
https://doi.org/10.1053/RAPM.2001.25897
https://doi.org/10.1053/RAPM.2001.25897
https://doi.org/10.1007/s11726-011-0499-z
https://doi.org/10.1007/s11726-011-0499-z
https://doi.org/10.1111/srt.13272
https://doi.org/10.1002/14651858.CD013530
https://doi.org/10.1002/14651858.CD013530
https://doi.org/10.2147/JMDH.S87845
https://doi.org/10.2147/JPR.S355096
https://doi.org/10.1002/EJP.671
https://doi.org/10.1089/ACM.2020.0109
https://doi.org/10.1016/J.BURNS.2018.08.018
https://doi.org/10.1016/J.BURNS.2018.08.018
https://doi.org/10.1016/j.jmpt.2007.01.005
https://doi.org/10.1016/j.jmpt.2007.01.005
https://doi.org/10.1089/jicm.2021.0178
https://doi.org/10.2519/JOSPT.1993.18.5.619
https://doi.org/10.1016/0041-624X(90)90082-Y
https://doi.org/10.1016/0041-624X(90)90082-Y
https://pubmed.ncbi.nlm.nih.gov/25874609/
https://pubmed.ncbi.nlm.nih.gov/25874609/
https://doi.org/10.1016/J.ULTRAS.2008.02.004
https://doi.org/10.1136/ACUPMED-2015-010911
https://doi.org/10.1136/ACUPMED-2015-010911

	﻿Acupuncture and dry needling for physical therapy of scar: a systematic review
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Inclusion and exclusion criteria for the review
	﻿Information sources
	﻿Search strategy
	﻿Selection process
	﻿Data collection process
	﻿Data items
	﻿Quality assessment. Risk of bias analysis
	﻿Data analysis and synthesis

	﻿Results
	﻿Selection of sources of evidence
	﻿Quality assessment
	﻿Characteristics of sources of evidence
	﻿Characteristics of the intervention
	﻿Duration of a single session, treatment frequency, time of treatment, number of sessions, follow-up
	﻿The needle: diameter, length, depth of insertion, angle of insertion
	﻿Scar needling: location, technique, manual needling manipulation
	﻿Evaluation of the effectiveness of the therapy

	﻿Discussion
	﻿Study limitations

	﻿Conclusions
	﻿References


