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with various flap procedure. Conservative treatment 
includes deep tissue massage which can improve tissue 
remodeling and prescribing lubricants.[3] Although there 
are several modalities for burn scar treatment, they are 
not always satisfactory.

Extracorporeal shock wave therapy (ESWT) is a 
noninvasive modality that studies have shown its 
effectiveness in urology, orthopedic, and recently 
in plastic and reconstructive surgery.[4‑7] ESWT is an 
acoustic wave that mechanically disrupts tissue by 
cavitation. Remaining tissue provides theoretical 
bases for neovascularization process and subsequent 
pain relief.[8,9] Shock waves develop microscopic 
injuries in scar tissue and break down collagen fibers 
which lead to scar remodeling.[1] Recent researches 
have explained two mechanisms for ESWT. First, 

INTRODUCTION

Pathologic scarring is a common problem after burn 
injuries where elastic connective tissue is replaced with 
inelastic fibrous tissue which makes tissue resistance 
in stretching and limits its movement and also causes 
considerable disfiguring.[1] Scar evolution includes 
contracture scar, hypertrophic scar, and keloids 
depending on the scar pathology. Pathologic scar after 
burn injuries can also cause functional limitations and 
cosmetic issues which has dramatic side effects in 
patient’s quality of life.[2]

Recent treatment modalities for burn scar include 
conservative and surgical treatments. Burn reconstructive 
surgeries are as follows: free skin transplant, cultured 
keratinocyte grafting, and using tissue expander 
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shock waves have effects on pain receptor physiology, 
and second, these waves can cause microtrauma and 
release growth and molecular factors which leads to 
tissue repair.[10]

There are limited studies on the positive effects of ESWT 
on burn scars and wound healing in various patients, but 
there is not enough evidence for efficacy of this type of 
treatment.[11‑13] According to the social and daily dysfunction 
of patients with burn scar and few limited studies on the 
effects of ESWT on burn scars, the aim of this study was to 
evaluate the effects of ESWT on improving burn scars in 
burn patient’s extremities in Isfahan, Iran.

MATERIALS AND METHODS

Study design and participants
This study was a prospective quasi‑experimental on burn 
patients with burn scar in their extremities who referred 
to Imam Musa Kazem Hospital of Isfahan University of 
Medical Science from 2016 to 2017 (IRCT2017012132091N1). 
The inclusion criteria were being older than 18, having 
burn scar in extremities, and willingness to participate in 
this study. Exclusion criteria were (1) burn scar on the face, 
thorax, neck, and genitalia, (2) pregnancy, (3) coagulopathy 
or cardiac pacemaker, (4) a history of chemotherapy or 
radiotherapy, (4) mental and physical disability, and (5) 
unwillingness to participate in this study. This study was 
approved by Regional Bioethics Committee of Isfahan 
University of Medical Science.

Study instruments and procedures
Seventeen patients were selected to participate in this 
study based on the inclusion and exclusion criteria. 
All the participants were informed about this study 
and consent letter was obtained from them. At first, 
demographic data including age and gender were 
gathered by interviewing the patients. Then, visual 
analog scale (VAS) was used for evaluating patient’s pain 
and itching from the scar; patients scored their pain and 
itching by a number between 0 and 10. Zero indicates 
very low pain and itching, whereas 10 means severe pain 
and itching. VAS is a simple and frequently used method 
for the assessment of variations in the intensity of pain 
or itching.[14] Then, Vancouver Scar Scale (VSS) was used 
by the physician to evaluate scar appearance. VSS has 
four subscales including pigmentation (scores: normal 
[0] hypopigmentation [1], and hyperpigmentation [2]),
vascularity (scores: normal [0], pink [1], pink to red [2],
red [3], red to purple [4], and purple [5]), pliability (scores:
normal [0], supple [1], yielding [2], firm [3], banding [4],
and contracture [5]), and height (scores: flat [0], <2 mm [1],
<5 mm [2], and >5 mm [3]).[15] Digital photography from
scars was performed for each patient.

After collecting the data, patients underwent six sessions 
of ESWT during 6 weeks (once a week) by this setting: 
0.1 j/mm2 energy, 100 impulses per cm2, 4 HZ frequency, and 
using focused probe. After finishing the treatment course, 
VAS and VSS were again used for each patient. Participants 
were followed 1 month and 3 months after finishing ESWT 
sessions using VAS and VSS.

Statistical analysis
All the statistical analyses were performed using SPSS 21 
software (SPSS crop., Chicago, IL, USA). Quantitative and 
qualitative variables were reported as a mean ± standard 
deviation and number and percent, respectively. Repeated 
measures analysis of variance was used as the main 
statistical analysis method. Sphericity assumption was 
checked using Mauchly’s test. A two‑sided α level of 0.05 
was used to assess statistical significance.

RESULTS

In this study, 17 patients were treated using ESWT with a 
mean age of 37.94 ± 7.25 years ranged from 22 to 48 years. 
From participants, 47.1% (n = 8) were male and 52.9% (n = 9) 
were female. The mean time passing from burn injury was 
25.23 ± 41.49 months.

The mean of VAS score for pain significantly decreased 
during the study periods. The mean of pain scores was 
statistically significant at the end of the treatment, 1 month, 
and 3 months after the end of the treatment.

The mean of VAS score for itching significantly decreased 
during the study periods. The mean of itching scores was 
statistically significant at the end of the treatment, 1 month, 
and 3 months after the end of the treatment.

The mean of VSS score for participants significantly 
decreased during the study periods. The mean of VSS scores 
was statistically significant at the end of the treatment, 
1 month, and 3 months after the end of the treatment.

The mean of VAS score for pain, VAS score for itching, and 
VSS score at different times of evaluation are shown in 
Table 1. Figures 1 and 2 show the appearance of scars of two 
patients with burn scar that underwent ESWT in this study.

DISCUSSION

This study showed the efficacy of ESWT on improving 
the pain, itching, and the appearance of burn scar. After 
finishing the treatment, VAS score for pain and itching 
and VSS score were decreased significantly which showed 
the efficacy of this type of treatment immediately after the 
treatment sessions. Patients were followed up and their 
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evaluation 1 month after finishing the treatment showed 
more improvement in pain, itching, and scar appearance. 
Following patients 3 months after the treatment did not 
show any significant changes in pain relief and itching, but 
the appearance of scar became better.

Similar to our study, there was a research that evaluated 
the effects of ESWT on 16 patients with postburn scar 
contracture, hypertrophic scar, and keloids twice a 
week for 6 weeks. After the first session, scars appeared 
more pliable and color mismatch was decreased. At the 
end of the treatment, all the scars had more acceptable 
appearances.[1] This study demonstrated that ESWT is 
a feasible, cost‑effective, and well‑treated modality for 
burn patients with burn scars. Another study evaluated 
the effect of ESWT on skin regeneration after deep partial 
thickness burns in rats and reported that ESWT improves 
reepithelialization and skin regeneration.[11] Another study 
assessed 208 patients with soft‑tissue injuries, nonhealing, 
and complicated wounds and showed that ESWT can induce 
wound epithelialization 2 weeks after the treatment and 75% 
of patients showed complete epithelialization after receiving 
ESWT.[7] Evidences showed that blood flow is increased 
after undergoing ESWT during the 1st days and these shock 
waves can increase growth and angiogenesis factors. ESWT 
can immediately increase capillary perfusion in tissue and 

provide better blood supply and perfusion which prevent 
tissues from ischemia.[16] Shock waves can stimulate tissue 
healing, decrease calcification, and inhibit pain receptors 
or denervate them which leads to pain relief.[17] Shock 
waves improve early expression of angiogenesis‑related 
growth factors including endothelial nitric‑oxide synthesis, 
vascular endothelial growth factors, and proliferating cell 
nuclear antigen that develop new vessels which improve 
blood supply and cell proliferation and accelerate tissue 
healing and regeneration.[18] ESWT decreases the number 
of macrophages and infiltrating neutrophils and suppresses 
pro‑inflammatory cytokine and chemokine produced by 
cells in wound sites.[19] Other studies reported that ESWT 
regulates the inflammatory process and stimulate fibroblasts 
to rebuild injured tissues. It can decrease pain and increase 
immune responses to acute injuries and reinforce immune 
system for chronic injuries.[18,20] There has been another 
study that assessed ESWT on patients with chronic ulcers 
in lower extremities and showed that ESWT can improve 
healing of chronic ulcers.[21] Studies have reported that 
normal wound healing has consecutive phases as followed: 
hemostasis, inflammation, debridement, proliferation, 
and remodeling. Chronic ulcers fail to complete all of 
these stages, and this problem is mostly in proliferation, 
inflammation, or debridement phases and when one phase 
fails to complete successfully, tissue epithelialization and 

Table 1: Different mean scores of visual analog scale (pain and itching) and Vancouver Scar Scale at different times 
of evaluation
Variables Mean±SD P Comparison of the time points

T0 T6w T1m T3m

VAS (for pain) 2.11±1.99 1.35±1.41 0.41±0.61 0.23±0.43 0.009 T0 and T6w, T1m, T3m
T6w and T1m, T3m

VAS (for itching) 4.23±2.07 2.58±1.17 1.0±0.93 0.94±1.39 <0.001 T0 and T6w, T1m, T3m
T6w and T1m, T3m

VSS 11.52±2.40 8.23±1.88 5.47±1.84 4.52±1.58 <0.001 All time points
VSS = Visual analogue scale; VAS = Vancouver Scar Scale; SD = Standard deviation

Figure 1: The scar of a female patient who underwent extracorporeal shock 
wave therapy is shown at the beginning (number 1), after 6 sessions (number 2), 
1 month (number 3), and 3 months (number 4) after the treatment

Figure 2: The burn scar of a patient who underwent extracorporeal shock wave 
therapy in this study is shown at the beginning (number 1), 6 weeks (number 2), 
1 month (number 3), and 3 months (number 4) after the treatment
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regeneration remain incomplete.[22] For evaluating the 
differences between the effect of ESWT on chronic and acute 
burn injuries, more researches are needed to compare these 
effects between two separate groups.

Scar revision and management are a great challenge in 
medicine, and there are several studies that have evaluated 
alternative approaches and treatment for this problem. 
ESWT was used in lithotripsy for 30 years, and besides its 
mechanical effects, it has biological effects which has been 
reported 15 years ago by an orthopedic surgeon.[4] There 
are few studies on the effects of ESWT in improving scar 
appearance and pain that most of them showed its efficacy. 
To use this modality for treating patients with burn scars, the 
need for more researches and evident outcomes is obvious.

One of the strengths of this study was evaluating burn 
scars in extremities and showing the results for just burn 
injuries in extremities which are the functional organs 
in human body. Another one was prescribing ESWT 
sessions once a week in comparison to another similar 
study that has ESWT sessions twice a week for 6 weeks 
and showed similar efficacy. One of the limitations of 
this study was its small sample size which included 
only 17 burn patients. Another limitation was assessing 
patients with different time duration passed from their 
burn injuries together. For future researches, it is better 
to evaluate the effect of ESWT on greater sample size and 
compare this modality with other treatment modalities 
used for treating burn scars.

One limitation of the present study was lack of a control 
group; so it is recommended that, in future studies, a control 
group would also be assigned for comparing the results of 
the treatment between both groups.

CONCLUSION

ESWT can improve burn scar pain, itching, and appearance 
in human extremities in burn patients. ESWT is a 
well‑tolerated and cost‑effective modality for treating burn 
scar in extremities.
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