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ABSTRACT  
            Background: Hypertrophic scaring followed surgical procedures, trauma and especially burn 
is a great concern for patients and a challenging problem for clinicians. Some of the methods that can 
bring beneficial outcomes and help to avoid surgical interventions are kinesio taping and deep friction 
massage. Purpose: To evaluate the therapeutic efficacy of kinesio taping and deep friction massage on 
hypertrophic scar post burned patients. Material and Methods: The primary outcome was scar 
thickness which was measured by using ultrasonography and secondary outcome was scar 
characteristics which measured by modified Vancouver scale. Thirty patients between 20 to 45 years 
who had hypertrophic scar of forearm participated in this study, they were randomly divided into 2 
equal groups in number of 15 patients each. Both groups received silicone fluid (MEBO Scaro cream) 
in addition group (A)  included (7 males , 8 females ) received the kinesio taping reapplied every 5 -7 
days for 8 weeks and Group (B) included (10 male , 5 female) received deep friction massage therapy. 
The treatment applied for 30 minutes, 3 times per week for 8 week. Results:-Both groups showed a 
significant reduction in scar thickness and appearance (p<0.005), however comparing between both 
groups revealed that kinesio taping (t= 5.236, P= 0.0001) is better than deep friction massage (t= 
9.921, P= 0.0001).  Conclusion: - Kinesio taping produced better improvement in scar thickness and 
cosmetic appearance compared with usage of deep friction massage however both are considered as a 
gold therapeutic tool in the management of post burn hypertrophic scar.  
 
Keywords: Deep Friction Massage Therapy, Hypertrophic Scar, Kinesio Taping, Modified Vancouver 

Scale and Ultrasonography 

 
Introduction 

Hypertrophic scaring followed surgical procedures, trauma and especially burns is a great 
concern for patients and a challenging problem for clinicians. Hypertrophic scars may cause 
significant functional and cosmetic decrease in quality of life (Ahn et al., 2009). Hypertrophic scars 
are more common among patients with darker skin Photo types with an incidence of 4.5–16% in the 
black and hispanic populations (Alster, 2008). Scar formation is the most common complication of 
burn injuries that leads to functional and aesthetic impairment. Hypertrophic scars usually develop 
within one to three months after injury (Marneros et al., 2001). Scar management is a serious 
challenge despite the application of various treatment modalities. Both pharmacological and physical 
therapies as well as surgical methods are employed with varying out comes and effectiveness. Many 
therapeutic modalities have been described as pressure therapy, cryotherapy, radiotherapy, surgical 
excision, and even combinations of the earlier mentioned therapies (Berman et al., 2006). Some of the 
methods that can bring beneficial outcomes and help to avoid surgical interventions are kinesio 
taping. These methods are based on kinesiology and the self healing abilities of the organism. It takes 
advantage of the physical properties of the elastic therapeutic tape and specific methods of its 
application (Sliwinski et al., 2007). Appropriate applications of kinesio tapes can improve both the 
appearance and perception of the scar, as well as reduce a patient's functional and emotional 
limitations associated with the existing scars (Zieliñski et al., 2008). Deep friction massage is a 
specific connective tissue massage that was developed by Cyrix. The purpose of deep friction 
massage is to maintain the mobility within the soft tissue structures of ligament, tendon, skin and 
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muscle and prevent adherent scars from forming (De Bruijn, 1984). Ultrasonography is safe and 
painless, and produces pictures of the inside of the body using sound waves. Reliability test of the 
ultrasonography suggested good reliability among examiners and intra-examiner. For the 
ultrasonography imaging (assessment of thickness of scar) the inter examiner reliability is high 
(p<0.000) with 95% confidence interval (Hambleton et al., 1992). Modified Vancouver scale is a 
commonly used screening tool for scar assessment .It consist of pigmentation, vascularity , pliability 
and thickness .This scale is regarded to be simple and reliable and is probably one of the most widely 
used instruments for scar documentation (Gabriel, 2011).  

This study was carried out to evaluate the therapeutic efficacy of kinesio taping and deep 
friction massage on the treatment of hypertrophic scar post burned patients. 

 
Material and Methods 
 

Prospective, parallel group randomized controlled trial with 1:1 allocation ratio was conducted 
from March 2018 to September 2018 in Outpatient Clinic at Faculty of Physical Therapy, Cairo 
University. Patients of both sexes (17 male and 13 female) who had forearm hypertrophic scar. 
participated in this study after signing an informed consent form before data collection. 

Recruitment began after approval was obtained from the Ethics committee of the Faculty of 
Physical Therapy, Cairo University. 

The patients were included if their age ranged from 20-45 years suffering from forearm 
hypertrophic scar.  Scar size varied from 2*5 cm to 6 *7cm. 
Exclusion criteria included patients with any of the following:  

Patients with open wound at or near treatment site,  patients who had cardiac pacemakers or 
other implanted electronic devices, patients who had any significant health problem such as diabetes, 
circulatory disorders or history of skin malignancy in the area to be treated, deep venous thrombosis 
and carcinoma of skin. 

The program of treatment was started when assessing patient's scars by ultrasonography and 
modified Vancouver scale and then continued for eight weeks.  Patients were randomly selected to be 
enrolled equally into this blinded, randomized, controlled trial. The assignments to groups were 
carried out by the therapist who was blinded to the research protocol .patients random assignment was 
performed through stages of assignment. 

Patients were assigned randomly to either group A or group B. Group A (n=15) included (7 
males , 8 females ) while Group B included (10 male , 5 female). The random assignment into two  
equal groups in number by rolling of a dice by an independent person. Group A when the dice 
revealed an even number and Group B when the dice revealed an odd number. All patients underwent 
complete history taking including the name, age, sex , occupation and address in addition , they were 
asked about any trauma ,surgery and any neurological deficits. Detailed analysis of the present 
hypertrophic scar including thickness, size, pigmentation, pliability, color and firmness. Medical 
history included drugs used and current illness. Physical examination included weight, height and 
BMI. 

All patients were informed about the nature and the effect of the treatment and measurement 
devices. The patients instructed to report any side effects during management. All patients received 
the same medical treatment. 

 
Group A  (Kinesio taping group):   

This group  included  15 patients who had hypertrophic scar post burn injury were received 
kinesio taping in addition to medications ( Scaro cream) applied twice daily. 

 
Group  B  (Deep friction massage  group):   

This  group  included  15 patients who had hypertrophic scar post burn injury were received 
deep friction massage in addition to medications ( Scaro cream ) applied twice daily. 
The treatment was conducted for eight weeks started after wound closure. Scaro cream was used for 
both groups. 
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Ethics  
The protocol of this study approved by the ethical committees of the faculty of physical therapy 

(Cairo University. Egypt). Every patient was applied informed consent before starting the study. All 
participants were informed about the nature and the effect of the treatment and measurement devices. 
The patients were also instructed to report any side effects during the treatment sessions.  

 
Equipment and tools used: 

 
1-Measurement   tool:   Ultrasonography    (TOSHIBA APILO 500) and modified Vancouver scale. 
2-Therapeutic equipment:  Kinesio tape   (UNCUT) and deep friction     massage. 

 
Procedures of the study: 
 
Outcome measures: 

The primary outcome was the scar thickness which was measured by using ultrasonography. 
The secondary outcome was the scar characteristics which were measured by using modified 
Vancouver scale. Measurements were taken at the beginning and after 8 weeks of treatment. 

 
a. Ultrasound scanners: 

Patient lied down on the table with his forearm exposed. Ultrasound technician applied special 
jelly in the examined area. Ultrasound technician rubbed ultrasound transducer in the patient skin. The 
procedure lasted around 30 minutes. After procedure, area cleaned. The report about scar thickness 
was received for each patient was examined. 

 
b. Modified Vancouver scale: 

 Vancouver scale was explained for every patient. The patients were asked to   put a right mark 
at the score for each point of the parameter. The total score was estimated for each patient (Sullivan et 
al., 1990). 

 
Treatment procedures:  
 
1-Kinesio tape application procedure in addition to medications   procedure: 

The patient was positioned in maximal muscular and fascial/skin elongation of the area of the 
scar. UNCUT  taped in direction for pull to come in toward scar for reducing mechanical tension at 
scar line. The tape was anchored tape then place with 25-50% paper tension.  The tape was placed in 
direction of desired movement of scar to assist with decreasing adhesions to underlying tissue or 
structures. Over lapped pieces was applied to cover entire scar area. Put clearance above scar to 
encourage lymph clearance if needed. Kinesio tape applied for 8 weeks worn 24 hours/day and 
reapplied every 5-7 days. Time between applications should be increased as scar responded and 
matured (Karwacinska  et al., 2012). 

 
2- Deep friction massage procedure in addition to medications: 

Before you start to massage the scar, make sure you have cleaned hands and there’s no bleeding 
present. The physical therapist’s fingers and patient’s skin must move simultaneously to avoid injury 
to the skin. The massage was given perpendicular to the tissue’s fiber to smooth the scar down. The 
massage was given with sufficient sweep to assure that the whole scar was treated. Enough pressure 
should be applied to blanch the scar (make it white with pressure). But did not apply too much 
pressure to avoid skin damage-use good judgment. The Friction was given deeply, administered 
within the patient’s pain tolerance. The pain diminished during the massage. Massage treatment was 
stopped if there was a break in the skin, excessive discomfort, or an infection. Session duration: 30 
minutes 3 times per week for 8 weeks (Callaghan, 1993). 

 
Statistical procedures: 

The descriptive statistics (the mean and the standard deviation) calculated for all subjects in all 
groups of the study to determine the homogeneity of the groups. Comparisons made by student’s t-test 
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to compare the variables between all groups of the study. Paired t- test was used to compare before 
and after treatment in the same group. A value of p≤0.05 was considered statistically significant 
(Maronna et al., 2006). 

 
Results 
 

Thirty patients were found eligible to participate in this study .In total, 30  (100%) patients 
completed the first assessment and 30 (100%) patients  completed the entire study. 

The demographic characteristics of patients are shown in table (1) in which it revealed there 
were no significant differences (p>0.05) in the mean values of   age, body mass, height and BMI 
between both tested groups. 
 
Table 1:  Physical characteristics of participants in both groups (A&B). 
Items Group A Group B Comparison 

S 
Mean ± SD Mean ± SD t-value P-value 

Age (years) 32.93±5.44 31.53±6.33 0.649 0.522 NS 
Body mass (Kg) 79.26±7.71 74.8±7.73 1.583 0.125 NS 
Height (cm) 172.86±6.51 171.06±8.03 0.674 0.506 NS 
BMI (kg/m2) 26.56±1.78 25.58±2.4 1.275 0.213 NS 

 
Results of ultrasonography: - 
 
1. Comparison of the Results of scar thickness between both groups of the study: 

As revealed form table (2), At pre treatment, the mean of scar thickness for group A was 5.6 
±1.27 mm while that of  group B was 6.05 ± 1.11mm ( p=0.315).At post treatment , the mean of scar 
thickness for group A was 3.66±1.49 mm while that of  group B was 5.16±1.06 mm ( p=0.004). Fig 
(1) and Fig (2) revealed that scar thickness had significant difference in the scar thickness after 
treatment application (Post-treatment) between both groups of the study and this significant reduction 
in favor to (A) in compared to group (B). Fig (1), shows the comparison of scar thickness (Post-
treatment) between both groups of the study. 

 
Table 2: Comparative analysis of scar thickness between two groups of the study: 

 Scar thickness 
Pre-treatment Post-treatment 

 Group A Group B Group A Group B 

_ 
X 

5.6 6.05 3.66 5.16 

±SD ±1.27 ±1.11 ±1.49 ±1.06 
MD -0.45 -1.5 

T-Value -1.022 -3.173 
P-Value 0.315 0.004* 

Level of significance N.S S 
N. B 
_ 
X =Mean, 
±SD=Standard deviation,  
MD=Mean difference, 
P-Value=Probability level,  
N.S= Non-significance, 

S= Significant.             *= significant. 
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Fig. 1: Shows the mean values of scar thickness with group A. 

 

 
Fig. 2: Shows the mean values of Scar thickness with group B. 

 
Results of modified Vancouver scale: - 
 
1. Comparison of the results of modified vancouver scale between both groups of the study: 

As revealed form table (3) at pre treatment, the mean value of modified Vancouver scale for 
group A was 12.4±0.98 mm while that of group B was 11.73 ±1.57 mm (p=0.179). At post treatment, 
the mean value o modified Vancouver scale for group A was 7.8± 2.39 mm while that of group B was 
9.86±1.4 mm (p= 0.008). Fig(3) and fig (4) that the modified Vancouver scale had significant 
difference after treatment application (Post-treatment) between both groups of the study and this 
significant reduction in favor to  group (A) in compared to group (B). 
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Table 3: Comparative analysis of Modified Vancouver scale between two groups of the study: 

 Modified Vancouver scale 
Pre-treatment Post-treatment 

 Group A Group B Group A Group B 

_ 
X 

12.4 11.73 7.8 9.86 

±SD ±0.98 ±1.57 ±2.39 ±1.4 
MD 0.67 -2.06 

T-Value 1.387 -2.88 
P-Value 0.179 0.008* 

Level of significance N.S S 
N. B 
_ 
X =Mean, 
±SD=Standard deviation,  
MD=Mean difference, 
P-Value=Probability level,  
N.S= Non-significance, 
S= Significant. 
*= Significant. 

 
Fig. 3: Shows a comparison of modified Vancouver scale (pre-treatment) between both groups of the 

study. 
 

 
Fig. 4: Shows a comparison of modified Vancouver scale (post-treatment) between both groups of the 

study 
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Discussion 
 

 Patients with post burn hypertrophic scar are at risk of developing decreased self-esteem, 
disfigurement, social isolation and contracture. In this study, the therapeutic efficacy of 
ultrasonography and modified Vancouver scale was compared between the two different groups 
(group A and B) on improving hypertrophic scar thickness and appearance. The comparison of scar 
thickness values between the two groups after eight weeks of treatment revealed significant difference 
in favor of the kinesio tape group compared with deep friction massage group. The results of this 
study showed that there was an improvement after kinesio tape and deep friction massage but with 
different percentages. The kinesio tape group had a percentage of improvement of 34.64 % after eight 
weeks of treatment while the improvement of deep friction massage group was14.71%. 

The kinesio tape group had a percentage of improvement of 34.64 % after eight weeks of 
treatment. 
This improvement may be based on: 
1- Kinesio taping reduces multidirectional forces and eliminates scar tension. 
2- Kinesio taping prevents an exacerbation of the inflammatory response during wound healing. 
3- Kinesio taping assists in the softening of scar tissue and reducing adhesions and pitting. 
4- Kinesio taping produces low load-prolong duration stress on scar tissue which helps to soften and 
remodel scar tissue. 

The results are in agreement with those reported by Atkinson et al. (2005); Daya,  (2011); 
Goodridge, (2011); Karwacinska et al. (2012); Moortgat et al. (2015); Rosengren et al. 2013). 

Atkinson et al. (2005) studied seventy patients who had undergone cesarean section at the 
Royal Brisbaneand Women’s Hospital. Patients in the control group received no postoperative 
intervention. Patients in the treatment group applied paper tape to their scars for 12 weeks. Scars were 
assessed at 6 weeks, 12weeks, and 6 months after surgery using ultrasound to measure intradermal 
scar volume. Scars were also assessed using the international clinical recommendations. Paper tape 
significantly decreased scar volume by a mean of 0.16 cm, (95 per-cent confidence interval, 0.00 to 
0.29 cm). In the treatment group, one patient developed a hypertrophic scar and four developed 
stretched scars only after the tape was removed. The odds of developing a hypertrophic scar were 13.6 
times greater in the control than in the treatment group (95 percent confidence interval, 3.6 to 66.9).  

Daya, (2011) reported that post burn scar undergone some form of modulation in response to 
the taping. Thickness of the scar was 1-12 mm before treatment. Twenty-nine (96%) scars 
demonstrated a decrease with a range of 20 % to 75 %, a mean of 39 %. One scar demonstrated an 
increase of 60 % .Twelve (29%) scars demonstrated no changes. The average percentage reduction for 
the entire series was 25.5% (n=42) with a standard deviation of 25.8% and a range of +60% to -75%. 
This represented a highly statistically significant overall decrease (p<0.001). 

Goodridge, (2011) presented an ease report ideating the effectiveness of kinesio taping. The 
study involved the application of kinesio tape to manage a hypertrophic abdominal scar resulting from 
3 surgeries. Treatment reduced the height of this scar to 2 mm, effected a change in the scar 
pigmentation, improved pliability and motor functions, and significantly reduced pain. 

Karwacinska et al. (2012) in the study group, 37 patients declared that the application of kinesio 
tapes improved the cosmetic outcome and perception of the scar after 3 weeks; 10 patients who had 
undergone treatment observed such changes after 6 weeks; 5 patients indicated positive results after 9 
weeks, and 2 patients after 12 weeks. On the basis of the questionnaire results, personal observations 
and taken measurements, it can be concluded that the application of kinesio tapes is effective for 
hypertrophic scar, keloid and contracture scar. 

Moortgat et al. (2015) examined the effect of kinesio taping on minimizing scar tension .twenty 
patients showed a statistically significant difference in the scores for distensibility before tape 
application (M=0.63, SD=0.23) and after tape application (M=0.93, SD=0.25); t(19)=-6.969, p = 
.000). This corresponds to a reduction of tension in the middle of the scar site with 47%. Applying 
kinesio tape around the surface of the scar and thus altering mechanical forces on the skin is a newly 
developed therapy to reduce tension on burn scars and can therefore decrease post burn hypertrophic 
scar. 

Rosengren et al. (2013) determine the effect of taping sutured torso wounds on overall scar 
appearance, scar  width .of 195 participants recruited, 136 (63 taped, 73 controls) completed six 
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months of follow-up. Independent blinded assessment of overall scar appearance was significantly 
better in taped participants (p= 0.004). Taping reduced median scar width by 1 mm (p=0.02) and 
when stratified by gender, by 3.0 mm in males (p=0.04) and 1.0 mm in females (p=0.2).  

Regarding to deep friction massage our results come in agreement with Cho et al. (2014); Kania 
et al. (2012); Ko et al. (2013); Nedelec et al. (2018); Roh et al. (2007). 

Cho et al. (2014) evaluated the effect of burn rehabilitation massage therapy on hypertrophic 
scar after burn. One hundred and forty six patients with hypertrophic scar were randomly divided into 
an experimental and a control group. All patients received standard rehabilitation therapy for HTS and 
76 patients (massage group) additionally received burn scar rehabilitation therapy. They determined 
assessed scar characteristics of thickness, height and pliability by ultrasonography and Cutometer 
.The scar  thickness decreased in the massage group by 66 % (CI,0.03–0.09;p=0.02).So the 
application of massage therapy is effective in scar characteristics in hypertrophic scars after burn. 

Kania et al. (2012) proposed several mechanisms of action of massage on scar tissue. Scar 
pliability may increase as massage realigns collagen fibers during scar formation and remodeling. It is 
also postulated that the direct mechanical effect of massage may break down adhesions of the scar to 
underlying tissue, allowing for increased movement of the scar tissue and underlying soft tissues and 
increased range of motion in affected joint structures. The mechanical effects may also displace fluid 
in maturing scar tissue, flattening the scar. While these are plausible theories, it must be noted that 
they still require scientific examination. Massage therapy is considered a standard therapy in the 
treatment of scar tissue.  

Ko et al. (2013) recommended massage with a topical agent on the post-burn scar as an 
effective method for decreasing the scar thickness. 

Nedelec et al. (2018) concluded an increase in MS elasticity increased for the first 4 weeks, 
reaching significance at week 4; there was a significant increase in elasticity, and a reduction in 
thickness, during the 12 week treatment period for MS. The increase in elasticity reached significance 
by week 8 and the reduction in thickness by week 5.  

Roh et al. (2007) evaluated the effect of skin rehabilitation massage therapy on scar variables 
(pruritus, thickness, pigmentation). The findings demonstrate that SRMT for burn survivors may 
decrease scar thickness and improve scar appearance. 

On the other hand, there is only one study that don't support the hypothesis of the study  
examined the use of friction massage over a 3-month period in a group of 30 pediatric patients with 
HTS. The patients were randomly assigned to receive either therapeutic massage sessions of 10 
minutes per day in combination with treatment with pressure garments or they were treated with 
pressure garments alone. A modified Vancouver Burn Scar Assessment Scale was used to measure the 
characteristics of the identified scars (10 cm by 10 cm) before and after the implementation of 
massage therapy. The study failed to demonstrate any appreciable effects of massage therapy on the 
vascularity, pliability, and height of the HTS studied, although there were reports of a decrease in 
pruritus in some patients. 

The difference in improvement of scar thickness and appearance between the two groups has 
several potential advantages: 
1- Evaluate the therapeutic efficacy of kinesio taping and deep friction massage on post burn 

hypertrophic scar patients. 
2- Clarify the underlying mechanism of action of kinesio taping and deep friction massage on 

hypertrophic scar. 
3- Establish the importance of using of Ultrasonography as a valid and reliable assessment tool of 

hypertrophic scar 
From the previous discussion of these results and according to reports of research studies in the 

field related to the present study, it could be concluded that the results of this study support the 
expectation that kinesio taping produced better improvement in scar thickness and cosmetic 
appearance compared with usage of deep friction massage however both are considered as a gold 
therapeutic tool in the management of post burn hypertrophic scar.  

  
Study limitation  

A lot of effort was taken with each patient to reduce the effect of possible errors included in this 
study. However, our analysis had potential limitation. 
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The primary limitations were the small sample size, Patient nutrition and small scar size; other 
limitations were Psychological state of the patient during the period of treatment, Individual 
differences in patients and their response to the treatment. 

Future studies are needed to include larger sample size are providing better statistical analysis. 
Future studies with larger scar size should be applied. Future research should focus more on 
comparison among detailed regime of intervention application using a larger sample size. 

 
Conclusion  

- Kinesio Tape is an effective and inexpensive method to treat an extensive hypertrophic scar. 

- Kinesio Tape can be applied to regular and irregular body surfaces as neck and face. 

- Deep friction massage is simple, easy to apply and effective in minimizing scar thickness. 
 
Financial support and sponsorship: Nil. 
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