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Summary 
Various attempts bave been made to treat or ameliorate bypertrophic scars once they bave develo
ped. However, none of tbose attempts have proven to be effective unti! now. 
We investigate in a randomized, prospective observer blinded tria! tbe clinical outcome and satisfac
tion of patients with bypertrophic scars. We used a traction massage technique during a 6-week pe
riod, treatment twice a week. Before tbe massage we applied ultrasball treatmenl. The control group 
was not treated. A significant improvement could be observed. 
The study shows that traction massage technique in combination with ultrashall therapy has a piace 
in the treatment of hypertrophic scars. 

Riassunto 
Sono stati effettuati molti tentativi terapeutici per cercare di trattare e migliorare le cicatrici ipertro
fiche senza che si siano ottenuti risultati soddisfacenti . 
Per cercare di ri solvere questo problema è stato effettuato uno studio che ha utilizzato la tecnica del 
massaggio a trazione due volte a settimana per un periodo d i sei settimane. 
Prima del massaggio la zona cutanea è stata sottoposta ad un trattamento mediante "ultrashall". 
Questo studio dimostra come queste due tecniche combinate possano essere utilizzate con efficacia 
nel trattamento delle cicatrici ipertrofiche 
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INTRODUCTION 

Keloids and hypertrophic scars represent exube
rant forms of scar formation that frequently are 
pruri tic, painful , and occasionally form strictu
res. As well , they may result in significant co
smetic disfigurement. Many patients ask for me
dicai help for scar revision, and many kinds of 
therapy are available. Surgical correction is one 
of the most applied methods for scar revision. 
However, this technique always results in a new 
scar, and has many limi tations. Other treatment 
modali ties include locai injection with cortico
steroids and the use of re tinoids (topica! and 
symmetric) , cryosurgery , rad iotherapy, laser 
therapy and interferon therapy are applied oc
casionally for atrophic scars or keloids. Finally, 
there is the possibility to camouflage the entire 
skin area, which leads to an amelioration of the 
optical view of the scarred area. 
Hypertrophic scars develop as a result of a pro
li feration of tissue following skin injury. These 
proliferative scars are characterized by an in
crease of collagen and glycosaminoglycan con
tent. 
Notwithstanding the broad variety of treatment 
possibilities, many patie nts are not satisfied 
with the obtained result. Massage therapy is one 
of the attempts to intervene with the formation 
of hypertrophic scars or to ameliorate them. 
Friction massage therapy has been proven effec
tive for hypertrophic scars. As massage techni
ques are widely practiced by many skin techni
cians, we started a tria! to investigate the effect 
of skin massage on scars. Our technique is ba
sed on different massage movements, in which 
traction plays an important role, depending on 
the depth of the scar. 
Prior to the massage, skin and subcutaneous ti s
sue were treated with ultrashall treatment to fa
cilitate the massage. 

PATIENTS ANO METHODS 
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It concerns a prospective, randomized observer 
blinded tri a!. After randomization two equa! 
groups escist. The subseque nt groups receive 
active treatment and no treatment. The outcome 
of both groups was j udged by a judgment com
mittee, consisting of a dermatologist and a pla
stic surgeon. This committee scored pictures of 
the patients before and after treatment on a scale 
of 8 grades of conspicuousness (100% , 85%, 
70%, 55%, 45%, 30%, 15%, 0%). In addition, 
the scars were judged by the treating physician 
as well as by the patients themselves before and 
after treatment. 

PATIENTS 

In tota!, 16 patients were included (10 females 
and 6 males, age range 2-63 years, mean age 32 
years) [table I and II] , which were randomized 
in two groups of 8 patients each. The scar had to 
be at Jeast 3 months old; ultrasound was applied 
beforehand in al! scars. 
Grou p l (4 females and 4 males, range 2-47 
years, mean age 27 years) was treated for a pe
riod of 6 weeks, twice a week. Group 2 (6 fema
les and 2 males, age range 2-63 years, average 
age 37 years) served as a contro! group and was 
not treated unti l after the investigation. A j udge
ment committee evaluated the resu lts. The con
spicuousness of the scar before treatment was 
set a t l 00%, the conspicuousness after treatment 
was g iven in percentages. Example: Conspi
cuousness is 70% before treatment. After treat
me n t the conspi cuousness has decreased to 
45%. The reduction percentage is calculated as 
foll ows : 45 %/70% = 64.3% conspicuousness, 
100% - 64.3% = 35.7% reduction. 

MASSAGE TECHNIQUE 

The procedure includes application of various 
massage techniques. Noteworthy is that at least 
one massage technique involves traction [figure 
1 and 2]. Generally, the scar tissue is lifted wi th 



Figure I 

Figure 2 

the fingers of two hands placed side by side, 
thus forrning a skin fold between the fingers. 
Consequently, the fingers/hands are mo ved 
alongside each other, across the skin fold [see 
arrows in figure 1]: 
• Through a twisting/rotating movement of the 

hands in regard to each othec (exercise a tor
sion force on the skin fold); 

• Through a transversal/fo rward movement of 
the hands in regard to each other (exercise a 
forward force in the skin fold); 

•Or a combination of these two poss ibiliti es 
(either in one sing le move or in consecutive 
moves). 

Then the hands are moved and the technique is 
repeated until the entire scar is treated. General
ly, this technique starts at the edges of the scar 
and/or at the transition of surrounding skin tis
sue to scar tissue, after which the whole length 
is worked up. 
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For a rectangular scar the technique is visuali 
zed in figures 1 and 2. The massage is started 
across the scar [see arrows in figure l ], lifting a 
skin fold between the fingers in the length of the 
scar (the major part of the skin fold will be scar 
tissue), after which the hands ar emoved along
side each other across the scar [see arrows in fi
gure I]. As a rule, this movement is repeated 1-
30 times (mostly 2-l 5 times) during a tota! of 1-
20 seconds (mostly 2-10 seconds). This can be 
painful and Jead to discoloration/swelling of the 
scar and/or the surrounding skin, but these ef
fecçs disappear rapidly after end ing the treat
ment. 
After massaging part of the scar, the hands are 
placed along the scar and the massage 8is repea
ted unti! the scar has been massaged over the 
e ntire le ngth , working from one end to the 
other. Then it is possible to exercise another cy
cle of massage under traction as shown in fi gure 
2. The skin fold is li fted across the scar (thus, 
the skin fold consists both of scar tissue and sur
rounding skin tissue on either side), after which 
the hands are moved alongside each other in the 
length of the scar [see arrows in fi gure 2]. After 
massaging part of the scar, the hands (which are 
placed across the scar) are moved along the scar 
and the massage is repeated. The massage is 
commenced atone end of the scar and continues 
unti! the other end is reached. 
In case of non-rectangular scars the massage 
can also be commenced at one or more ends of 
the scar, working to the middle or another end, 
depending on the shape of the scar. 

ULTRASHALL 

Ultrasound waves are added to the massage te
chnique to improve the permeability of celi wal
ls in scar-surrounding tissue, increasing tissue 
metabolism. The massage technique and the 
creation of healthy cell s in surrounding tissue 
break through the barrier caused by the scar 
with dead cells. In this way, blood and oxygen 
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can stimulate !ife in scar tissue. The frequency 
settings of ultrasound are dependent on nature 
and condition of the scar. Depth and size of the 
ultrasound applicator can be varied. The proper 
applicator and frequency are chosen to fit with 
the intended result. Although experience is desi
red, an indication for the use of ultrasound in 
scar reduction can be given. The thickness of 
the scar determines the permeability of sound 
waves. 
An ultrasound device (Enrofnonius Sonoplus 
590) has two applicators with different func
tions. The l Mhz-applicator is used for pretreat
ment to soften the scar, whi le the 3 Mhz-appli
cator is used post treatment to restore tissue and 
for activating the process of removing celi sur
plus. 
The I Mhz-applicator works in depth. These 
sound waves restrain or neutrali ze sub-derma! 
fibrosis/hardening. Real restoration cannot take 
piace without depth-treatment with the I Mhz
applicator. lt is important to restore the condi
tions, which are necessary for wound/scar resto
ration, such as regeneration of microcirculatory 
blood and lymph capillaries by means of anasto
mosis formation. Restoration occurs wh ere 
blood (oxygen) can flow again. The sooner the 
skin is brought to normai conditions, the less 
necrosis (celi death), the more res toration oc
curs. 
The 3 Mhz-applicator works superficially. A 
scar occurs when the dermi s is damaged. The 
scar itself restores some cosmetic/visual aspects 
after using the 3 Mhz-applicator. These aspects 
are: restoration of skin color, fading of the scar 
and homogenous blending of the scar with the 
surrounding tissue. 
The dose of sound waves is dependent on the 
area to be treated. The dose is low (0.5-0.65) in 
areas where the bone is directly underneath the 
dermis (forehead, tibia), because the bone re
flects and does not have the ability to absorb. A 
higher dose (0.65-1.2) is set for muscle tissue 
and strongly raised scar ti ssue. The ultrasound 
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applicator is placed askew against the edges of 
the scar when the scar tissue is strongly raised, 
whereas the applicator is placed straight on the 
scar when the scar is fl at. 
The s ize of the scar determines the duration of 
ultrasound waves (between 3 and 5 minutes). 
The larger the scar, the longer the dose has to be 
distributed over the area to be treated. An indif
ferent gel was used as conduction fluid. 

RESULTS 

The treatment results are summarized in tables I 
to 6. A clear reduction is seen in both groups. 
However, the treatment group shows a signifi
cantly better response: 29% (acti ve treatment) 
versus 15% (no treatment). 

DISCUSSION 

Hypertrophic scars form a particul arly difficult 
medicai management problem. The manage
ment is controversia! and many different thera
pies are described. Histologically an excess of 
collagen (primarily type I collageen) is obser
ved. After treatment with intralesional triamci
nolon acetonide, Kauh et al found a suppression 
of pro-a (I) type I collagen gene expression in 
the dermis. lt seems that ali other therapy mo
dali ties will act on the same biologica! basis : 
due to the reducti on of this synthesis of collagen 
I, the collagen bundles wilJ become thinner. 
Therapi sts ha ve used a variety of treatment mo
dalities,, including ultrasound, high voltage and 
lasers. However, significant improvement is not 
proven in literature. One of the techniques re
ported to soften restrictive fib rans bands and 
improve the pliability of the scar is the massage 
technique.6 Different types of massage techni
ques are described: effleurage, friction and pé
trissage. 
From this study it is clear that an improvement 
of the appearance of scars is possible with our 
massage technique. Evaluation of scars is very 



subjective, which was a reason for us to choose 
a pane! to judge ali slides (without knowledge 
of the treatment). Ali three evaluation groups 
(blinded panel, treating physician and patients) 
noticed a significant improvement of the scars. 
Although it is an intensive treatment (30-40 mi
nutes per session), it is worthwhile to use th is 
treatment for scar revision. The technique of the 
massage as described, seems to be essential for 
the outcome of the therapy. 
The use of ultrashall before and after the massa
ge has a complementary effect on the massage.6 
Massage alone was not effective as proven in 
the study of Patiiìo.6 
Scar massage has been known fora long time to 
improve skin condition. There are mainly two 
underlying mechanisms, which are responsible 
for thi s improvement. On one hand, collagen 
bundles are flattened and fibroblasts are stimu
lated to increase their rebuilding, leading to a 
normalization of the collagen I and III propor
tion. On the other hand, lymph drainage increa
ses, leading to a better locai metabolism. Both 
mechanisms seem to be responsible for the scar 
improvement. In addition to this, the skin mi
crocirculation is activated by the massage. 
In generai, the massage is applied in such a way 
that the blood circulation is improved, for in
stance by rubbing the blood vessels (moving 
one hand towards the other hand), or by stimu
lating the connective tissue. 
Furthermore, the massage treatment as descri
bed above can be repeated one or more times if 
so desired , i.e. during one or more treatment 
sessions. As a rule, the treatment sessions wiil 
be a part of a long-term treatment regime, for 
instance once or more times a week during se
vera! months. 
The above-mentioned massage techniques can 
be combined with ultrasound. Application of ul
trasound results in increased permeability of the 
cell wall s within the scar, which leads to impro
ved tissue metabolism and increased generai 
skin condition. Moreover, the scar tissue gains 
suppleness, which increases the blood circula-
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tion. Treatment with ultrasound can be applied 
before or after the massage treatment. 
In conclusion, a combination of a massage (in 
wh ich the manual movements of the therapist 
are adjusted to the depth of the scar) and proper 
ultrashall will lead to a significant improvement 
of hypertrophic scars. Training in th is technique 
is essential for optimal results . 
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Table I 
Thefingers are moved aiongside each othet; across the skinfoid. 

Judgement medicai committee (Group 1 -Active) 

Patient number Before treatment After 12 cycles of massage Post treatment (6 weeks) 

compared to pretreatment compared to pretreatment 

Visual (=I 00%) Visual Reduction (%) Visual Reduction (%) 

I 100% 85 % 15% 70% 30% 

2 100% 70% 30% 30% 70% 

12 100% 70% 30% 70% 30 % 

14 85% 70% 18% 55 % 35% 

3 100% 70% 30% 45 % 55% 

5 70% 45 % 36% 55% 2 1% 

6 85 % 85% 0% 85% 0% 

8 85 % 55% 35% 45% 47% 

Mean reduction active in regard to 'point zero' 24.2% 36% 

Table II 
Thefingers are moved aiongside each othe1; in the iength of the scar 

Judgement medicai committee (Group 2) 

Patient Pretreatment No treatment (inactive) Post treatment (active) 

number compared to pretreatment compared to pretreatment 

Visual (=100% Visual Reduction (%) Vi sua! Reduction (%) 

11 100% 85% 15% 45 % 65% 

7 55 % 45% 19% 55% 0% 

4 100% 85% 15% 70% 30% 

13 70% 55 % 21.5% 55% 21.5% 

16 85% 85% 0% 70% 18% 

9 100% 85% 15% 70% 30% 

10 55 % 55% 0% 45% 19% 

15 70% 55% 21.5% 55% 2 1.5% 

Mean reduction in regard to 'point zero' 15.3% (inactive) 29% (active) 
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Table III 
Judgement treating ph.ysician (Group J -Aclive) 

Patient Pretreatment After 12 cycles of massage Post treatment (6 weeks) 

number compared to pretreatment compared to pretreatment 

Visual (= I 00%) Vi sua I Reduction (%) Visual Reduction (%) 

I 100% 85% 15% 70% 30% 

2 70% 55% 2 1.5% 15% 79% 

12 100% 85% 15% 70% 30% 

14 85% 70% 18% 55% 35% 

3 100% 55% 45% 30% 70% 

5 70% 45 % 36% 30% 67% 

6 85% 85% 0% 85% 0% 

8 85% 55% 35% 30% 65% 

IMean reduclion aclive in regard 10 'point zero ' 23% 47% 

Table IV 
Judgem.ent treating physician (Group 2) 

Patient Before treatmenl No treatment (inacti ve) After treatment (active) 

Number compared to pretreatment compared to pretreatment 

Visual (=100%) Visual Reduction (%) Vi sual Red Jction (%) 

11 100% 100% 0% 45% 55% 

7 70% 55% 2 1.5% 55% 2 1.5% 

4 85% 85% 0% 70% 18% 

13 70% 55% 2 1.5% 55% 21.5% 

16 85% 85% 0% 70% 18% 

9 85% 85% 0% 55% 35% 

10 55% 55% 0% 30% 65% 

15 70% 70% 0% 55% 45% 

Mean reduclion in regard lo 'poinl zero' 5.4% (inaclive) 35% (aclive) 
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Table V 
Judgement patient (Group I -Active) 

Patient Pretreatment After 12 cycles of massage Post treatment (6 weeks) 

number compared to pretreatment compared to pretreatment 

Visual (= 100%) Visual Reduction (%) Visual Reduction (%) 

1 100% 55% 45 % 55% 45 % 

2 70% 30% 57% 15% 78% 

12 85% 55% 35% 45% 47% 

14 85% 55% 35% 55% 35% 

3 l00% 55% 45% 30% 70% 

5 70% 45% 36% 30% 57% 

6 100% 85% 15% 85% 15% 

8 85% 45% 47% 30% 65% 

IMean reduction active in regard to 'point zero ' 39% 51.5% 

Table VI 
Judgement patient (Group 2) 

Patient Pretreatment No treatment (inactive) After treatment (active) 

number compared to pretreatment compared to pretreatment 

Visual (=100%) Visual Reduction (%) Visual Reduction (%) 

11 100% 100% 0% 45 % 65% 

7 70% 55% 21 % 55% 21 % 

4 85% 85% 0% 85% 0% 

13 70% 55% 21% 55% 21 % 

16 85% 85% 0% 70% 35% 

9 85% 85% 0% 55% 35% 

IO 55% 45% 18% 30% 45% 

15 85% 85% 0% 70% 18% 

IMean reduction in regard to 'point zero ' 9% (inactive) 34% (active) 
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