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Abstract: Objective: To make comparison of the impacts of dermabrasion, tangential excision and eschar reserving 
on the ecological organization of deep partial-thickness burn wound. Methods: Retrospective studies were applied 
to ninety young patients with burn area ≤30% and lower extremity deep partial-thickness burn between Jan. 2013 
and Jan. 2016 in our hospital. These patients were randomly divided into three groups: 30 patients with dermabra-
sion as Group A, 30 patients with tangential as Group B and 30 with eschar reserving as Group C. The following data 
were compared among the patients in of each group: the differences of the patients’ thigh circumferences on the 
first, third, fifth day after surgery and the first day in hospital as well as the local pain scores; bacterial quantitative 
detection at on the second, fifth, eighth and tenth day after surgery; the wounds’ pathological sections which were 
on hematoxylin-eosin staining on the fifth day; the healing rate of wounds on the fourteenth day; the frequency of 
dressing change and mean hospitalization time. Results: There was no difference in the thigh circumferences of 
patients in among these three groups between the first day after surgery and the first day in hospital. But compared 
with the tangential excision group and the eschar reserving group, the dermabrasion group had increased differ-
ences on the third and fifth day (P<0.05). Less bacteria on wounds of dermabrasion group were found on the sec-
ond, fifth and eighth day after surgery compared with the tangential excision group and the eschar reserving group 
(P<0.05). However, the colonization of wound bacteria on the tenth day was basically coherent. In the dermabra-
sion group, the wounds on hematoxylin-eosin staining showed that the epidermal structure gradually became more 
complete and the inflammatory infiltration was more improved than those in the tangential excision group and the 
eschar reserving group. The healing rate of dermabrasion group on the fourteenth day after surgery was obviously 
higher than those of other groups (P<0.01). Compared with the tangential excision group and the eschar reserving 
group, the mean hospitalization time was shorter and the frequency of dressing change of dermabrasion group was 
less (P<0.05). Conclusion: Local inflammation, degrees of edema, pain and wound bacteria colonization could be 
reduced by using dermabrasion to treat deep partial-thickness burn. Thus it is good for wound healing and shorten-
ing of mean dressing change and hospitalization time.
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Introduction

Deep partial-thickness burn is a kind of com-
mon clinical disease. The effective way to treat 
and repair burn wound has been the focus of 
medical study for a long time [1]. Microcirculatory 
disturbance and local inflammatory edema will 
occur on burnt wound after people get burnt, 
which will lead to progressive aggravation that 
which is local and systemic infection without 
timely treatment within 48 hours [2]. What is 
worse, endotoxemia and systematic inflamma-
tory response syndrome (SIRS) may occur, 

causing multiple organ failure. Therefore, it is 
vital for burnt healing as soon as possible with 
timely treatment [3, 4].

Clinical treatments of deep partial-thickness 
burn wound at present stage consist of depollu-
tion, wounds protection, infection prevention, 
keeping wounds dry, slowing bacterial growth, 
prevention and cure of wound deepening as 
soon as possible and acceleration of burn 
wounds [5]. According to degrees of severity 
and sites of the burn wounds, different kinds of 
clinical treatment are applied. To be specific, 
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three methods are widely used: eschar reserv-
ing, tangential excision and dermabrasion.

Traditional eschar reserving: is to reserve the 
sebaceous glands, sweat glands and hair folli-
cle epithelium in the depth of wounds which 
has not been burnt so as to preserve the nor-
mal organization function as much as 
possible.

The tangential excision method: is to remove 
necrotic tissue by a freehand knife and reserve 
part of active dermis tissue and skin attach-
ment, which can facilitate wound healing and 
metabolism of local skin.

As for dermabrasion, grinding device was used 
to rob the wounds in order to boost blood flow, 
improve the blood circulation and prevent  
the deepening of wounds. Nevertheless, the 
effects of three treatments are not cleared yet 
[6, 7].

Through this study, the effects of dermabra-
sion, tangential excision and eschar reserving 
were compared when they were used to treat 
young patients who had deep partial-thickness 
burn on thigh. At the same time, the therapeu-
tic effects of whole body were compared. Then 
the local inflammatory reactions and wound 
healing effects of these three treatments were 
evaluated. Furthermore, the clinical effects of 
dermabrasion to treat deep partial-thickness 
burn and its therapeutic mechanisms were 
studied.

Materials and methods

General information

The objects of study were selected randomly. 
Ninety young patients with burn area ≤30% and 
lower extremity deep partial-thickness burn 
between Jan. 2013 and Jan. 2016 in our hospi-
tal were selected. These patients were hospi-
talized within 48 hours after the burn, aged 20 

to 30 with both genders. Diagnostic criteria of 
deep partial-thickness burn: burn should 
involve dermis deep tissue, the blister on the 
cuticular layer should have thick blister skin 
and red-white-red base, and the peripheral tis-
sue should have obvious edema but with insen-
sitive pain of patients. Inclusion criteria: burn 
area should be ≤30% on thigh. Exclusion crite-
ria: patients were with severe shock, diabetes 
mellitus and complications of many organs. All 
the patients signed informed consents before 
treatment. The above patients were divided 
randomly into dermabrasion group (Group A), 
tangential excision group (Group B) and eschar 
reserving group (Group C). The age of patients, 
the sexual ratio and the body mass indexes 
(BMI) have no statistical significance (P>0.05) 
(as shown in Table 1).

Methods

Empirical methods

Burned patients who were admitted to hospital 
within 48 h meet the diagnostic criteria for 
deep partial-thickness burn. They were specifi-
cally treated as follows. Patients of dermabra-
sion group were treated with general anesthe-
sia operation, surgical area was disinfected 
and the dermabrasion device was used to rub 
wound until the dense bleeding points 
appeared. When the wound was deep and the 
necrotic tissue removal was not complete, the 
wound was washed after the appearance of 
redness of the surface, then the wound was 
wet by covering the gauze with biological dress-
ing, finally the outer layer was treated with pres-
sure dressing with nano-silver gauze. After the 
general anesthesia and disinfection treatment, 
tangential excision was performed to the wound 
by a roller watson knife, the wound was washed 
and then covered by using the same method as 
the dermabrasion group. The wound in eschar 
reserving group was rinsed with 2% iodophor, 
dressed by using sulfadiazine silver cream, 
then performed follow-up changes of dressing 
for wound.

Detection methods and observation indexes

The differences of the thigh circumferences 
between the first, third and fifth day after sur-
gery and the time of admission as well as the 
local pain scores: After admission, the doctor 
visualized the most obvious department of 
edema, with meter ruler to measure the thigh 

Table 1. Clinical data of three groups of research 
objects (

_
x±S, n=30)

Group Age (years old) Male/female BMI
A 25.3±3.4 15/15 20.9±2.2
B 27.2±2.3 14/16 21.8±2.7
C 24.9±3.3 16/14 21.1±2.8
P value >0.05 >0.05 >0.05
Note: BMI: body mass index.
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circumferences of patients. On the first, third 
and fifth day after the treatment, the thigh cir-
cumferences of each group were measured 
again according to the measurement methods 
above, and the differences of the thigh circum-
ferences were calculated; at the same time, 
according to the pain rating scale, patients esti-
mated pain scores according to their pain 
degrees. The scoring standard for evaluation of 
0-10 points was: 0 point for painless; 3 points 
below for a slight pain that patients could 
endure; 4 points to 6 points for pain that would 
affect sleep; 7 points to 10 points for a gradu-
ally intense pain, which was unbearable (Figure 
1).

Pathological section hematoxylin-eosin stain-
ing

The burn wound tissue of three groups with the 
same burn severity of 2.0 cm*2.0 cm*0.3 cm 
was cut, respectively at the very admission 
time and on the fifth day after surgery. The cut 
tissue was washed once with normal saline, 
then immediately placed in 10% formaldehyde 
solution for 2 to 3 hours. After washing by 
water, transparent tissue was dehydrated and 
the dip wax embedding method was done. Then 
slice, patch, bake, dewax the chip, after 
Hematology staining for 5 to 15 minutes, per-
form eosin staining 5 to 20 seconds, dehydrate 
and envelope the chip, observe the histopatho-
logic sections of the burn wounds before and 
five days after the treatment in 40-fold optical 
microscope.

Burn wound bacterial quantitative detection

Respectively, take the same area from the 
patients of three groups on the second, fifth, 
eighth, tenth day after treatment. Adding 1 mL 
PBS in to wound tissue specimens, the tissue 
homogenate of each group was obtained by 
shaking with the grinding oscillator, 10 times 

the bacterial infections in the wound and then 
compare them.

The wound healing rate on the fourteenth day 
after trauma

The number of burn wounds healed in the three 
groups was observed and statistically analyzed 
on the fourteenth day after treatment. Wound 
healing criteria were: wound closure, epidermal 
integrity, no wound dehiscence, ulceration, 
fluid and other wound damage phenomenon 
occurred again after appropriate activities, the 
color of wound similar to the surrounding 
healthy skin color.

Wound dressing times and hospitalization 
days

The numbers of dressing changes in the three 
groups from the time after treatment to the dis-
charge time were statistically analyzed and the 
healing of burn wound during dressing was 
observed. The numbers of hospitalized days 
were analyzed. Wound healing criteria were 
according to the criteria above.

Data processing and statistics

All the data were processed with SPSS 13.0 
statistical software. Measurement data were 
shown by the mean ± the standard deviation (

_
x

±S) and the t test was used to compare the 
three groups. The count data were expressed 
as a percentage and the groups were compared 
by using the χ2 test. When P<0.05, the differ-
ence was considered statistically significant.

Results

The differences between the thigh circumfer-
ences on the first, third, fifth day after treat-
ment and at admission as well as local pain 
scores

There was no difference between the thigh cir-
cumferences of the first day after operation 

Figure 1. Pain rating scale.

the gradient dilution was per-
formed, 100 µL diluent was 
taken for LB medium coating 
plate and each wound tissue 
was coated with 3 pieces of 
LB medium and cultured at 
37°C for 24 h. Colony count: 
Colony-Forming Units (CFU) = 
number of colonies * dilution 
ratio. Quantitatively detect 
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and at admission in each group. The differenc-
es between the thigh circumferences on the 
third, fifth day after operation and at admission 
of dermabrasion group were larger than those 
of tangential excision group and the tangential 
excision group’s differences were also larger 
than those of eschar reserving group. The dif-
ferences were statistically significant (P<0.05). 
There was no significance existing in the local 
pain scores among three groups on the first, 
third, fifth day after operation (P>0.05) (as 
shown in Figure 2).

The wounds’ hematoxylin-eosin staining re-
sults on the fifth postoperative day

The hematoxylin-eosin staining on the fifth 
postoperative day of the dermabrasion group 
showed that the epidermis structure was inte-
grated, the laminated epithelium thickened, 
many hair follicles, sweat glands, sebaceous 
glands and other structures appeared, inflam-
matory cell infiltration was the least. The epi-
dermal keratinization of the tangential excision 
group was obvious, and the structures such as 

hair follicles, sweat glands, sebaceous glands 
of this group were rare. In addition, its inflam-
matory cell infiltration was more than that of 
dermabrasion group. In eschar reserving group, 
the epidermis structure was not complete and 
the thickest laminated epithelium existed. It 
was rare to see hair follicles, sweat glands, 
sebaceous glands and other structures. Its 
inflammatory infiltration was the most serious 
(Figure 3).

Quantitative determination of bacteria on the 
wound surface on the second, fifth, eighth, 
tenth day after operation 

The numbers of bacteria on the wound surface 
on the second, fifth, eighth after operation of 
dermabrasion group were less than those of 
tangential excision group (P<0.05), and the 
numbers of tangential excision group were less 
than those of eschar reserving group (P<0.05). 
There was no significant statistical significance 
in bacterial number on the wounds surface on 
the tenth postoperative day among three 
groups (P>0.05) (Figure 4).

Figure 2. Differences of the thigh circumferences between the first, third, fifth day after operation and the admission 
time among three groups. A-C: Respectively indicated the differences of the thigh circumferences between the first, 
third, fifth day after operation and the admission time of Group A, Group B, Group C. D-F: Respectively indicated that 
the local pain scores on the first, third, fifth day after operation of Group A, Group B, Group C. After comparing two 
kinds of observation indexes of three groups, there was no significant difference.
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that of eschar reserving group. The mean 
dressing numbers of dermabrasion group were 
4~5 times shorter than those of tangential exci-
sion group, and were 7~8 times shorter than 
those of eschar reserving group (P<0.05) (as 
shown in Figure 6).

Discussion

Deep partial-thickness burn is a kind of tissue 
damage which is usually caused by heat. It will 
mainly cause damage to skin epidermis and 
dermis and subcutaneous tissue [8]. As the 
body’s largest organ, skin itself has a natural 
barrier. If a large area gets burnt, it will not only 
result in that the basic sensory, secretion, 
excretion, body heat regulation and other func-
tions are lost, but also induce mononuclear 
phagocyte and lymphocyte to produce and 

Figure 3. HE staining of the wounds. A, C, E: Respectively indicated the preoperative wound hematoxylin-eosin stain-
ing results of Group A, Group B, Group C. B, D, F: Respectively indicated the pathological section results of Group A, 
Group B, Group C on the fifth day after operation. The pathological section results of Group A on the fifth postopera-
tive day showed that it was obviously close to normal skin tissue. The wound pathological results of Group B and 
Group C still had necrosis and unimpaired tissue.

The healing rate on the fourteenth day

According to the healing rate on the fourteenth 
day after operation among three groups, derm-
abrasion group’s healing rate on the fourteenth 
day after operation was 80%, while tangential 
excision group was 50% and eschar reserving 
group was 40%. Obviously, dermabrasion 
group’s healing rate on the fourteenth day was 
higher than those of other two groups. The dif-
ference had statistical significance (P<0.05) 
(As shown in Figure 5).

Mean frequency of drug administration and 
hospital day

Dermabrasion group’s mean discharge time 
was 5~6 days shorter than that of tangential 
excision group, and was 8~9 days shorter than 
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release multiple inflammation mediators, at 
last which will cause systemic inflammatory 
response syndrome [9]. Burn wounds can also 
cause local serious adverse consequences. 
The possible reasons include: necrotic tissue 
will produce free radicals, cytotoxicity factors 
and inflammatory cell infiltration after burn, 
toxin release after local bacterial infection and 
wound microcirculation disorder will lead to 
affusion inadequacy, congestion and edema 
[10]. And the necrotic tissue on the surface is 
also an important cause of wound healing. If 

the necrotic tissue continues to exist, local tis-
sue damage will further aggravate and then 
wound infection will continue to occur [11, 12]. 
So removing the burn wound necrotic tissue as 
early as possible and retaining the organization 
with normal function as much as possible is an 
important therapeutic tool to promote wound 
healing [13, 14].

The degrees of burn local edema can evaluate 
inflammation. In this study, we measured the 
circumferences of the burnt thigh after treat-
ment of dermabrasion, tangential excision 
group and eschar reserving group on the first, 
third, fifth day, then compared them with the 
thigh circumferences when the patients were 
admitted to hospital, and then we obtained the 
conclusion that the differences between the 
thigh circumferences of the third and the fifth 
day after dermabrasion and those of on admis-
sion were obviously increased, illustrating that 
dermabrasion could significantly relieve local 
inflammation compared with tangential exci-
sion group and eschar reserving group. Luzon J 
and other authors have showed that, to remove 
necrotic tissue by dermabrasion could effec-
tively cover the burnt wound and reduce the 
exudation of pus when compared with the tan-
gential excision group [15]. It was consistent 
with the experimental results.

Burnt skin pathological section can evaluate 
wound healing [16, 17]. The epidermis, hair fol-
licle, sweat gland and sebaceous gland of the 
normal skin pathological section have com-
plete structure. The burnt local skin section 
shows the destruction of epidermal structure 
integrity, the disappearance of the stratified 
epithelium, the hair follicle, sweat glands, seba-
ceous glands and other structures are not com-
plete, as well as the infiltration of inflammatory 
cell. A large number of experimental studies 
showed that the pathological features of deep 
partial-thickness burn wound were the forma-
tion of three concentric semilunar zones, name-
ly coagulation necrosis zone, stasis zone and 
hyperemia zone. The coagulation necrosis zone 
is irreversible damage due to the complete ces-
sation of microcirculation. Stasis zone is 
caused by the progressive aggravation of 
microcirculation injury, usually in the deep or 
surrounding of the coagulation necrosis zone. 
The hyperemia zone is caused by microcircula-
tion expansion congestion, which can gradually 

Figure 4. Quantitative determination of bacteria on 
wound surface. The results of quantitative determi-
nation of bacteria on wound surface on the second, 
fifth, eighth day after operation of Group B and Group 
C were significantly higher than those of Group A and 
the differences had statistical significance (P<0.05). 
There was no significant statistical significance in 
quantitative determination of bacteria on wound 
surface on the tenth postoperative day among three 
groups (P>0.05).

Figure 5. The healing rate on the fourteenth day. 
The cure rate of the fourteenth day in dermabrasion 
group was significantly higher than those of tan-
gential excision group and eschar reserving group. 
*P<0.05, it had statistical significance.
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restore normal function. The stasis zone is the 
zone of determining the severity of burn, 
because it is located in the parabiosis [18]. 
When the blood flow of stasis zone was 
improved at the early stage of burn, it could 
reduce further damage and narrow the damage 
range [19].

Bacterial quantification of wound tissue homog-
enate is also a good index for evaluating burn 
wound healing. Sun and others have found that 
the bacterial content in the burn wound of the 
dermabrasion group was significantly lower 
than that of the control group by culturing quan-
tificationally wound tissue homogenate of the 
dermabrasion group and control group [20]. 
The experiments also got consistent conclu-
sions. Dermabrasion treatment could remove 
necrotic tissue in as short a time as possible 
and retain not-burnt parts of the deep dermis. 
And it was conducive for the recovery of immune 
function, which also reduced the amount of 
burn wound bacteria and the absorption of tox-
ins and prevented the occurrence of further 
burn wound infection, so as to avoid systemic 
infection, endotoxemia and systemic inflamma-
tory response syndrome.

Studies have shown that dermabrasion could 
improve burn wound healing better than tan-
gential excision. But what is the specific mecha-
nism of dermabrasion to promote wound heal-
ing? Related researches have demonstrated 
that dermabrasion could make use of derm-

abrasion knife with rough surface by means of 
friction and shearing force to remove necrotic 
tissue until wound base bleeds like a needle-
point. It could keep healthy tissue and the 
denatured dermal tissue, reduce the possible 
of deepen wound infection and systemic infec-
tion, so as to reduce inflammation, improve 
microcirculation, promote tissue regeneration 
and wound healing [5, 21]. But this method, 
also considered as a traumatic surgery, would 
have extensive friction extrusion to the wound, 
and whether it would produce two strikes on 
the body was still not clear. Therefore, it was 
limited to use widely in deep burn patients. 
Dermabrasion needed further improvement 
and concern, with biological dressings and 
other methods which were conducive to burn 
wound healing.

Because of the inadequacy of clinical experi-
ment sample, this study only selected 90 cases 
of young patients with lower extremity deep 
partial-thickness burn as experimental objects, 
which had some limitations. So, more samples 
should be needed to confirm that the derm-
abrasion treatment could accelerate the deep 
partial-thickness burn wound healing.

In conclusion, dermabrasion treatment could 
alleviate local inflammation, the degrees of 
edema and pain, reduce the wound bacterial 
colonization rate, reduce the mean dressing 
changing frequency and the duration of hospi-
talization, and when compared to tangential 

Figure 6. Mean frequency of dressing numbers and discharge time. A: The mean dressing numbers of Group B and 
Group C were higher than those of Group A and the difference was statistically significant (P<0.05). B: The mean 
discharge time of Group B and Group C was higher than that of Group A and the difference was statistically signifi-
cant (P<0.05).
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excision and eschar reserving, the treatment of 
dermabrasion was more conducive to deep 
partial-thickness burn wound healing.
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