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INTRODUCTION

A hypertrophic scar is the most serious functional problem 
that occurs after burn wounds.1 Serious of the post-burn 
scar because it developed within few weeks after burning 
injury, its serious increase when it develops across a joint 
axis that is leading to limitation of joint range of motion. 2 
The prevalence rate of post scars can be up to 60 % and the 
scar contracture up to 54 %. 3 Keloid is most serious than 
scar because it develops and grows beyond the burn wound 
boundaries. 4 High elastic skin areas (neck, anterior chest, 
and lower face) are common areas for post-burn scar devel-
opment. 5 surgical removal of the scar and repair with flap or 
graft is one from scar treatments but there is a higher per cent 
for recurrence and  tendency of scar formation in donor site 
of the graft or flap increase (in case of auto-graft). 2

Shockwave therapy is defined as a mechanical sound wave 
used originally in 1980 in the breakdown of kidney stones. 
Shockwave therapy causes micro-trauma during the break-
down of extra-collagen fibres in scar tissue and enhances the 
growth factor release for tissue remoulding and repair. 6 The 
breakdown effect of shockwave therapy is used in the treat-
ment of calcaneal spurring, muscle fibrosis is also used in the 
improvement of wound healing and is nowadays used in the 
treatment of hypertrophic scar. 7

Vacuum massage (depression-massage or vacuum-therapy) 
is a non-invasive modality characterized by lifting layers of 
the skin by negative pressure (suction) effect and used to mo-
bilize the skin folds.8 Vacuum massage as manual massage 
has a significant effect on scar properties but this effect lasts 
for short time (1-2 hours). 9
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ABSTRACT
Introduction: Post burns hypertrophic scar is the most serious problem with the burned patient.  There are different physical 
therapy modalities used in the rehabilitation of post-burn scars as pressure therapy, splinting stretching exercises, mechanical 
massage, and shock wave therapy. 
Aim: our study was applied to detect the efficacy of combining treatment vacuum massage and shockwave on the post-burn 
scar. 
Methods: Forty patients with post-burn scars, age 20-40 years old randomly divided into 2 groups. study group (group A) re-
ceived manual physical therapy program in addition to combining therapy of shockwave and vacuum massage 3 times per week 
for 4 weeks, control group (group B) received manual physical therapy program) plus shockwave therapy, 3 times per week for 
4 weeks. 
Results: Skin thickness and VSS decreased significantly in both groups after treatment compared with before treatment but the 
per cent of decreasing of skin thickness and VSS in group A (44.25 and 46.45% respectively) was more than in group B (23.98 
and 29.41% respectively). 
Conclusion: Shock wave treatment has a positive effect on the post-burn scar treatment but the positivity increase if combined 
with vacuum therapy.
Key Words: Vacuum therapy, Massage, Shock wave, Post-burn scar, Combining therapy, Hypertrophic scar
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So our study was applied to clarify the efficacy of combining 
treatment vacuum massage and shockwave on the post-burn 
scar.

METHODS & MATERIALS

Forty patients with post-burn scars with age 20-40 years old 
were selected from outpatients clinics of physical therapy 
faculty, south valley university, Egypt, during the period from 
June 2020 to February 2021. Patients were randomly distrib-
uted into two equal groups, study group (group A) received 
a manual physiotherapy program (deep friction massage, 
stretching exercises) in addition to combining therapy of 
shockwave and vacuum massage 3 times/week for 4 weeks, 
control group (group B) received manual physiotherapy pro-
gram (scar tissue mobilization, deep friction massage, pres-
sure therapy, stretching exercises) in addition to shockwave 
therapy, 3 times/week for 4 weeks. Patients with skin abnor-
malities, immunodeficiency disorders, mature hypertrophic 
scars, diabetic patients, spinal cord injuries, peripheral pa-
ralysis, and pregnant female were excluded from this study.

Procedures:
Assessment procedures:

1. Ultrasonography:
By using Toshiba Xario prime ultrasound machine. 

-	 U.S assessment applies to the higher point of the scar.
-	 Then the ultrasonography assessment procedure was 

applied by the radiology specialist before treatment 
and after 4 weeks. (probe perpendicular to the skin).

-	 The radiological specialist was the same person who 
applies the assessment each time

2. Vancouver scale:-
It was used to assess the scar tissue with parts (vascularity, 
pigmentation, pliability, and height) before and after 4 weeks 
of treatment and scored as follow:- 10,11

Scar characteristic Score

Vascularity 
Normal 
Pink 
Red 
Purple 

0
1
2
3

Pigmentation 
Normal 
hypopigmentation  
hyperpigmentation 

0
1
2

Pliability 
Normal 
Supple 
Yielding
Firm 
Ropes
Contracture

0
1
2
3
4
5

Height (mm)
Flat 
<2
2-5
>5

0
1
2
3

Total score 13

Treatment procedures:
Deep friction massage, stretching exercise, and shock wave 
therapy was applied in both groups as follow:-

1. Deep friction massage:-
•	 Put your fingertip pad perpendicularly on the scar tis-

sue.
•	 Then move across the scar band in the direction of sur-

rounding normal fibres.
•	 Then back and forth motion applied along the length 

of scar tissue. 12

2. Stretching exercises:- 
•	 Apply hot pack as preparation before stretching exer-

cises for 10 min.
•	 The apply stretching force in the anti-deformity direc-

tion for 1 min and relax for 30 sec. 12

1. Shockwave therapy:
•	 Put the patient in a comfortable position that allows 

good vision for the treated area.
•	 Apply shock wave therapy with 2500-3000 pulses.

2. �In group A we applied vacuum massage therapy before ap-
plication of shockwave therapy as follow:

Vacuum massage therapy:

•	 Use PRUS device (Belgium)
•	 The patient position should be comfortable and allow 

good vision for the area of application. 
•	 Set device parameters in intensity: 250-900 millibar, 

frequency: 0.25- 0.50 HZ for 10 min.
•	 Then apply shockwave therapy directly after vacuum 

massage application.

Statistical analysis
Descriptive statistics and an unpaired t-test were applied 
to compare the age between both groups. Data Normal 
distribution was tested using the Shapiro-Wilk test for all 
variables. Variances homogeneity Levene’s test was ap-
plied to test the homogeneity between groups. Unpaired t-
test was applied to compare the mean values of thickness 
and visual analogue scale (VSS) between the group A and 
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B. Paired t-test was applied to compare between before 
and after treatment in each group. The significance level 
for all statistical tests was set at p < 0.05. All statistical 
analysis was applied through the statistical package for 
social studies (SPSS) version 25 for windows (IBM SPSS, 
Chicago, IL, USA).

RESULTS

Subject characteristics:
Forty subjects participated in this study. The mean ± SD age 
of study group (A) was 34.7 ± 6.86 years and that of group B 
was 35.55 ± 5.78 years. There was no significant difference 
between both groups in patients age (p = 0.67). 

Effect of treatment thickness and VSS:

- Within-group comparison:
Thickness and VSS post-treatment compared with that 
pre-treatment in groups A and B significantly decreased (p 
> 0.001). The decreasing per cent in thickness and VSS in 
group A was 44.25 and 46.45% respectively, while that in 
group B was 23.98 and 29.41% respectively. (table 1, figure 
1-2).

- Comparison Between groups:
Pre-treatment: there was no significant difference between 
groups (p > 0.05). Post-treatment: comparison between 
groups showed a significant decrease in thickness and VSS 
of group A compared with that of the group (p > 0.01). (table 
1, figure 1-2).

Table 1: Mean thickness and VSS pre and post-treatment of the group A and B:
Group (A) Group (B)

mean± SD mean± SD MD t- value p-value

Thickness (mm)

Pre treatment 4.09 ± 1.18 3.92 ± 1.24 -0.02 0.45 0.65

Post treatment 2.28 ± 0.75 2.98 ± 0.97 0.43 -2.51 0.01

MD 1.81 0.94

% of change 44.25 23.98

t- value 10.99 11.9

p = 0.001* p = 0.001*

VSS

Pre-treatment 7.75 ± 1.44 7.65 ± 1.49 0.1 0.21 0.83

Post-treatment 4.15 ± 1.08 5.4 ± 1.31 0.32 -3.27 0.002

MD 3.6 2.25

% of change 46.45 29.41

t- value 13.55 18.29

p = 0.001* p = 0.001*

Standard deviation (SD) ; mean difference (MD); p-value, a probability value

Figure 1: Mean thickness pre and post-treatment of groups 
A and B.

Figure 2: Mean VSS pre and post-treatment of groups A and 
B.
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DISCUSSION

Our trial reported that patients with a hypertrophic scar that 
treated with shockwave therapy and vacuum massage thera-
py in group A and patients treated with shockwave therapy in 
group B   had a significant decrease in thickness & VSS after 
treatment compared with those before treatment (p > 0.001). 
But the decrease per cent in the thickness and VSS in group 
A (44.25 and 46.45% respectively) was more than in group B 
(23.98 and 29.41% respectively). So, post-treatment groups 
Comparison revealed a significant decrease in thickness and 
VSS of group A compared with that of the group (p > 0.01).

Zaghloul et al. reported that post-burn hypertrophic scar 
thickness and appearance significantly decreased accord-
ing to ultrasonographic measurement (42.55%) and VSS 
(48.57%) respectively post-application of shockwave thera-
py in addition to physiotherapy program.1

Cho et al. revealed that scar pain decreased significantly 
after the application of shockwave therapy. Also, it was re-
ported that haematological, molecular, microscopic and im-
munological responses in different cells and plasma decrease 
pain and induce tissue regeneration.13

Laura et al. reported that destructive and stimulatory ef-
fects of shock waves are dose-dependent. They compared 
the effects of different doses of shock wave therapy on nor-
mal fibroblast proliferation in vitro. After 1 hour from the 
shock-wave application, the cell viability decreased related 
both to the energy and the shocks numbers applied: a con-
stant decrease was observed to impulses number (300, 1,000, 
2,000) with maximum viability decreasing at 2,000 impulses 
(18%) while there was no statistically significant association 
between energy levels and fibroblast viability. 14

Merete et al. reported that vacuum massage had a short-term 
effect on scar physical properties and there were significant 
changes in the density of the epidermal layer immediately af-
ter the treatment. The thickness of the dermal layer increased 
significantly immediately after the treatment; after 1 h, and 
decreased significantly after 2 h compared to baseline. The 
density of the dermal layer decreased significantly after treat-
ment by vacuum massage, and even at 2 h after treatment, 
this decrease was still significant compared to baseline. 9

Serup et al. Myofibroblasts (cells responsible for patho-
logical scar formation) were present in the pre-treated scars 
abundantly, but after application of mechanical pressure 
therapy myofibroblast activity was suppressed significantly 
and at the end, myofibroblasts disappeared by apoptosis and 
collagen fibre alignment improved. 15

Moortgat et al.8 in their review reported that vacuum massage 
therapy had a positive effect on physical as improvement of 
tissue hardness, skin elasticity16,17, skinfold thickness18, skin 
laxity19, skin roughness20, and decrease skin redness21. It also 

had a positive physiological effect as increasing numbers of 
fibroblast and collagen fibres.

CONCLUSION

From the gained results it could be concluded that shock 
wave therapy and vacuum massage therapy are effective in 
the treatment of the post-burn scar, but the combination treat-
ment between vacuum massage and shock wave is more ef-
fective. This increase in effectiveness comes from the ability 
of vacuum massage to help the reorientation f collagen fibres 
and decrease the hardness of scar tissue, so it prepared the 
scar tissue before application of shockwave therapy.
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