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RESUMO

Introdução: As queimaduras são lesões produzidas por agentes físicos, 
químicos ou biológicos que podem afetar uma ou várias camadas da pele. 
A reabilitação pediátrica de pacientes queimados cresce dia a dia, devido a 
muitas razões: avanços da tecnologia aplicada na pele, aumento da taxa de 
sobrevida em pacientes queimados, os avanços no projeto de protocolos 
de reabilitação e cooperação interdisciplinar para conseguir a recuperação 
máxima possível nestes pacientes. Objetivo: O objetivo deste estudo é 
demonstrar a eficácia do ultrassom de 3 MHz na reabilitação de pacientes 
queimados com o Scar Scale1 Vancouver, estudos ecográficos de tecidos 
moles e Escala de Dor Facial - Revisada (FPS-R). Método: Os pacientes 
foram divididos em dois grupos: Grupo A, que receberam a terapia de 
EUA, de 3 MHz e Grupo B não receberam terapia. Resultados: A 
avaliação foi feita por meio da Vancouver Scar Scale (VSS). Uma evolução 
favorável de 75% foi observada no grupo A, ao passo que uma evolução 
desfavorável 8% foi observada no grupo B que não recebeu terapia de 
ultrassom de 3 MHz. No relatório de cada ecografia, a média de melhora 
nos tecidos moles é de 33,6%. A dor diminui a 42,4%. Além disso, no 
grupo B, a dor aumenta de 15,5%, de acordo com a FPS-R. Esta é a razão 
pela qual sugere-se que esta terapia melhora a evolução de cicatrizes na 
sua flexibilidade, a altura, a vascularização e a dor. Conclusão: O uso do 
ultrassom de 3 MHz é considerado uma terapia alternativa segura e eficaz 
para pacientes pediátricos com cicatrizes de queimaduras, que estão à 
procura de reinserção física, funcional, psicológica e social.

DESCRITORES: Queimaduras. Ultrassom. Cicratriz. Criança.

ABSTRACT

Introduction: Burns are lesions produced by physical, chemical or 
biological agents that can affect one or various layers of the skin. Pediatric 
rehabilitation of burnt patients grows day by day, due to many reasons: 
advances of technology applied to the skin, increase of survival rates in 
burnt patients, advances in the design of protocols in rehabilitation and 
interdisciplinary cooperation to achieve the maximum possible recovery 
in these patients. Objective: The objective of this study is to demon-
strate the effectiveness of 3 MHz Ultrasound  (US) in the rehabilitation 
of burnt patients with the Vancouver Scar Scale1, echographics studies of 
soft tissue and Face Pain Scale – Revised (FPS-R). Method: The patients 
were divided into two groups: Group A that received therapy of US of 
3 MHz and Group B did not receive therapy. Results:  Evaluation was 
done using the Vancouver Scare Scale (VSS). A 75% favorable evolution 
was observed in the group A, while an 8% unfavorable evolution was 
observed in the group B that did not receive US therapy of 3 MHz. In the 
report from each echography, the average of improvement in soft tissues 
is 33.6%. The pain decreases a 42.4% furthermore in group B the pain 
increases a 15.5%, according to Face Pain Scale– Revised (FPS-R). This 
is the reason it is suggested that this therapy improves the evolution of 
scars in their pliability, height, vascularity and the pain. Conclusion: The 
use of the 3 MHz ultrasound is considered an effective and safe alterna-
tive therapy for pediatric patients with burn scars, who are looking for 
physical, functional, psychological and social reinsertion.
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TABLE 1 
Vancouver Scale Scar

 Scar characteristic Score

Vascularity Normal 0

Pink 1

Red 2

Purple 3

Pigmentation Normal 0

Hypopigmentation 1

Hyperpigmentation 2

Pliability Normal 0

Supple 1

Yielding 2

Firm 3

Ropes 4

Contracture 5

Height Flat 0

<2 mm 1

2-5 mm 2

>5 mm 3

Total score 13

Burns are lesions produced by physical, chemical or biological 
agents that can affect one or various skin layers. Depending on 
the depth and extension reached, these lesions leave sequels 

that hinder the patient’s physical, mental and social development 1. 
The World Health Organization raises the fact that burns cause more 
than 20 000 deaths a year and in 21 countries holds first place as the 
major cause of deaths in children between 1 and 4 years-old. They 
are produced by carelessness or ignorance of potential dangers in 
certain situations. Infants and young child should receive protection 
from the environment that surrounds them due to their curiosity as 
well as their wish to imitate adults2. 

Rehabilitation of pediatrics burn patients is a growing specialty 
due to various factors: technological development applied to the skin, 
increased survival rates of burnt patients, progress in the design of 
rehabilitation protocols and interdisciplinary cooperation to achieve 
the maximum possible recovery in these patients3,4. 

The normal scarring process involves three phases: inflammatory, 
proliferative and remodeling. For clinical use, Rohrich and Robinson 
divided the scarring process into: normal, pathological and unaesthe-
tic. The normal scarring leaves a scar that is aesthetically acceptable 
and functional. Pathological scarring is subdivided into excessive and 
insufficient. In the excessive scarring there is an overproduction of 
scar tissue (keloids, hypertrophic contractures). In insufficient patho-
logical scarring there is a deficit in cicatrization (chronic and unstable 
wounds). In unaesthetic scarring there takes places a normal process 
of scarring, but due to its location and direction, cosmetic results are 
not produced and treatment will be required to improve it5. 

The vast majority of recent therapeutic ultrasound literature 
centers the fact that therapeutic ultrasound has a frequency range 
of 0.75–3 MHz, with most machines set at a frequency of 1 or 3 
MHz’s. Low‐frequency ultrasound waves have greater depth of 
penetration but are less focused. Ultrasound at a frequency of 1 
MHz is absorbed primarily by tissues at a depth of 3–5 cm and is 
therefore recommended for deeper injuries and in patients with 
more subcutaneous fat. A frequency of 3 MHz is recommended 
for more superficial lesions at depths of 1–2 cm6,7. Ultrasound may 
induce thermal and non‐thermal physical effects on tissues. Non‐
thermal effects can be achieved with or without thermal effects. 
Thermal effects of ultrasound upon tissue may include increased 
blood flow, reduction in muscle spasm, increased extensibility of 
collagen fibers and a pro‐inflammatory response8. 

The objective of this study is to demonstrate the effectiveness 
of 3 MHz Ultrasound in the rehabilitation of burnt patients with the 
Vancouver Scar Scale9, echographics studies of soft tissue that show 
the decrease of scar thickness and Face Pain Scale – Revised (FPS-R)10. 

METHOD 

An experimental and descriptive, study was performed on a total 
of 45 patients, 19 females and 26 males, ranging from an age of 2 to 
14 at Children’s Hospital Cordoba, Argentina. The patients presented 

a diagnosis of hypertrophic scarring caused by second and third de-
grees burns in different parts of the body. Data on age, sex, burning 
elements, type of burn, surface area, social and economical levels 
were collected through the revision of medical records and kinesiology 
charts. Semiological valuation was also recorded with the Vancouver 
Scare Scale (VSS) (Table 1), which included pliability, height, vascularity 
and pigmentation. 

The second method of evaluation consisted on the examination of 
echographies performed on soft tissues on patients from the beginning 
to the end of treatment. The third method of evaluation was the Faces 
Pain Scale – Revised (FPS-R) (Figure 1) is a self-report measure of pain 
intensity developed for children. It was adapted from the Faces Pain 
Scale in order to make it possible to score on the widely accepted 
0-to-10 metric. 

The VSS, first described by Sullivan in 1990, is perhaps the most recognized burn scar 
assessment method. It assesses 4 variables: vascularity, height/thickness, pliability, and 
pigmentation. Patient perception of his or her respective scars is not factored in to the 
overall score. Lye et al compared the pliability score from the VSS to measurements 
obtained through tonometry, noting moderate correlation in scores. The VSS remains 
widely applicable to evaluate therapy and as a measure of outcome in burn studies.
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Figure 1 – Faces Pain Scale – Revised, ©2001, International Association for the Study 
of Pain For clinical, educational, or research purposes, use of the FPS-R

Patients were divided into two groups, Group A, 36 patients 
receiving a 3 minute treatment in 10 x 10 cm. areas twice a week 
with 3MHz ultrasound (1,9 w/cm2) during 3 to 8 month period 
(Table 2). And the group B with 9 patients who did not receive tre-
atment, due to different motives: distances from where they receive 
treatment, lack of economic means to travel to the institution were 
therapy is free, lack for responsibility for the tutors, etc. (Table 3). 
The scarring evolution was observed on both groups on patients 
that had received 3 MHz U.S. treatment as well as those that have 
not received the therapy. 

RESULTS 

Vancouver Scar Scale 

All values in group A decreased: the pliability had evolved from 
5 to 1, height from 3 to 0, vascularity from 3 to 1, and pigmentation 
was maintained at 1 without evolution. In group B it was recorded, 
averaging each value, that pliability remained without evolution at 
5, the same as height at 4, vascularity evolved from 3 to 2, while 
the pigmentation of 0 to 4 (Figure 2). 

TABLE 2
Vancouver Scale Scar

Score

Característics P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 P16 P17 P18 P19 P20 P21 P22 P23 P24 P25 P26 P27 P28 P29 P30 P31 P32 P33 P34 P35 P36 PROM. 

Pliability 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

Height 4 2 2 4 1 2 2 4 3 4 3 3 4 4 4 4 4 2 1 4 4 3 3 3 3 3 4 4 4 4 4 4 3 3 4 4 3 

Vascularity 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

Pigmentatin 0 0 2 1 0 1 1 1 1 1 1 0 0 1 1 1 0 2 3 3 1 1 2 1 1 1 0 1 1 1 1 0 0 0 0 0 1 

Vancouver Scale Scar Final Evaluation Group A

Característics P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 P16 P17 P18 P19 P20 P21 P21 P23 P24 P25 P26 P27 P28 P29 P30 P31 P32 P33 P34 P35 P36 PROM. 

Pliability 0 0 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 

Height 0 1 1 0 0 0 0 1 0 0 0 0 0 1 0 1 0 1 0 1 0 1 1 1 1 0 0 0 1 1 0 1 1 1 0 1 0 

Vascularity 1 0 2 0 1 1 1 1 1 0 1 2 1 1 1 1 0 1 1 1 1 2 0 1 0 1 1 1 0 1 0 1 1 1 0 1 1 

Pigmentation 0 1 1 2 1 1 1 2 1 1 1 0 1 1 1 1 2 2 1 2 1 1 2 1 1 0 0 0 1 1 2 0 0 1 0 0 1 

Vancouver Scale Scar Variation of Situation Group A 

Característics P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 P16 P17 P18 P19 P20 P21 P21 P23 P24 P25 P26 P27 P28 P29 P30 P31 P32 P33 P34 P35 P36 PROM. 
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Evaluation of patient of group A with Vancouver Scale Scar, initial and final. Where P is “patient”

Observation of Echographies 

Eight pairs of echographies of scare tissues were analyzed, be-
fore and after treatment with 3 MHz Ultrasound, where evolutions 
of scars of 6 patients from group A were observed (Figures 3 to 8). 
In the report from each echography, it is recorded a decrease from 
0.5 mm to 2.4 mm in soft tissues parts where 3 MHz Ultrasound 
therapy was applied (Table 4). 

Face Pain Scale – Revised (FPS-R) 

It was observed that all values in group A, the pain had decre-
ased from 8 to 3. Furthermore, in group B the pain increases from 
8 to 9.5 (Table 5). 

DISCUSSION 

Scars presented a 75% favorable evolution with the use of 
3MHz ultrasound. An 8% unfavorable evolution was observed in 
the group B that did not received US therapy of 3 MHz. In both 
cases results were averaged considering all the characteristics in 
equal values. The average of improvement in soft tissues is of 33.6% 
(echography). The pain decreases a 42.4% in group A, furthermore 
in group B the pain increases a 15.5%. It has been reordered in 
many investigations that “micro-massage” produced by ultrasonic 
waves (related or not to thermical effects) may be another useful 
method to improve the scarring tissue quality11. However no sig-
nificant national and international facts have been found, thus not 
generating sufficient data to revise. 
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TABLE 3 
Group B

Group B 

Characteristics P1 P2 P3 F P4 P5F P6 P7F P8 P9 0

Pliability 5 5 4 5 5 5 5 5 5 5 

Height 2 4 4 3 4 4 4 4 4 4 

Vascularity 3 3 3 3 3 3 3 3 3 3 

Pigmentation 0 0 0 0 0 0 0 0 0 0 

Group B - Vancouver Scale Scar Final Evaluation

Characteristics P1 P2 P3 F P4 P5F P6 P7F P8 P9 0

Pliability 5 5 5 5 5 5 5 5 5 5 

Height 3 4 4 4 4 4 4 4 4 4 

Vascularity 2 2 3 3 2 2 1 2 3 2 

Pigmentation 1 1 2 1 1 2 2 2 2 2 

Evaluation of patient of Group B, with Vancouver Scale Scar, initial and final. Where P is “patient”.

Figure 2 – An 8% unfavorable evolution was observed in the B group that did not 
received U.S. therapy of 3 MHz.

A 75% favorable evolution was observed in the A group

TABLE 4 
Echografies Results

Group B 

Patients Pre Ultra-
sonido 

Post Ul-
trasonido 

Zone Results 
in mm 

BM Pac3 2,5mm 2,1mm Neck 0,4mm 

BM Pac 3 3,6mm 1,6mm Arm 2mm 

BM PAc 3 2,7mm 1,9mm Front face 0,8mm 

MR Pac 26 1mm 0,50mm Face 0,50mm 

MC Pac 24 5,6mm 3,2mm Face 2,4mm 

LP Pac 22 1,7mm 1,2mm Leg 0,5mm 

JP Pac 30 3,6mm 3,2mm Neck 0,4mm 

JR Pac 36 3,1mm 2mm Thorax 1,1mm 

Comparative echografies results of treatment before and after 3MHz. US. Group A 
A 33, 6% favorable evolution was observed in the A group

Rev Bras Queimaduras. 2013;12(2):77-82.
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TABLE 5
Face Pain Scale

Face Pain 
Scale 

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 P16 P17 P18 P19 P20 P21 P22 P23 P24 P25 P26 P27 P28 P29 P30 P31 P32 P33 P34 P35 P36 Total Results 

Inicial Pain 8 10 8 6 8 8 8 8 8 8 8 8 10 8 8 8 8 8 8 8 8 8 8 10 8 8 8 8 8 8 8 8 10 6 8 8 292 5 

Final Pain 4 2 2 4 4 4 2 2 2 4 2 4 4 4 2 2 4 2 2 4 2 2 4 4 4 2 4 4 2 4 4 4 2 2 4 2 110 3 

Group A had decreased 42, 4% pain.

Group B 

Face Pain Scale P1 P2 P3 P4 P5 P6 P7 P8 P9 Total Results 

Inicial Pain 8 8 8 8 8 8 8 8 8 72 8 

Final Pain 8 10 10 8 10 10 10 10 10 86 9,55 

Group B the pain increases a 15, 5%.

Figure 3 – Group A - patient 3

Figure 4 – Group A - patient 26 – Face Before 1 mm After 0.5 mm

Figure 5 – Group A - patient 22 – Leg Before 1.7 mm After 1.2 mm

Figure 6 – Group A - patient 24 – Face Before 5.6 mm After 3.2 mm

Front face Before 2.7 mm After 1.9 mm

Rigth Arm Before 3,5mm After 1,6mm

Neck Before 2.5 mm After 2.1 mm
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Trabalho realizado no Hospital Infantil, Córdoba, Argentina.

CONCLUSION 

The groups under study have contributed proof to the effec-
tiveness of the 3 MHz Ultrasound in the treatment of pediatric 
patients with burn scars. The differences in results between groups 
are statistically significant, which lets us recommend the inclusion of 
treatment with 3 MHz Ultrasound in patients with burn scars. Said 
treatment improves evolution of pliability, height, vascularity, pain 

and decreases the thickness of the scar. It is considered that the 3 
MHz ultrasound is an effective and safe therapeutic alternative for 
pediatric patients with burn scars, who are hoping for improvement 
of skin quality.
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Figure 7 – Group A - patient 30 – Neck Before 3.6 mm After 3.2 mm

Figure 8 – Group A - patient 36 – Thorax Before 3.1 mm After 2 mm
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