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Preservation of Eschar Prevents Excessive Wound
Healing by Reducing M2 Macrophages Polarization
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Background: Removal of the eschar has gradually become a consensus on treat-
ments of deep dermal necrosis after skin trauma in recent years, whereas exag-
gerated scar contracture and tissue proliferation developed during healing have
received little attention. Here, the authors investigated the effects of eschar on
excessive wound healing of small dermal damage and focused on the role M2 mac-
rophages played, hoping to offer a theoretical basis to improve patients’ cosmetic
satisfaction.

Methods: A mouse dorsal wound model (n =12) was established by electric heat-
ing pads heating for 20 seconds on each side of the spine, and the left side was the
preserved group. Macrophage numbers, expression of wound-healing-associated
proteins, and inflammatory cytokine levels were assessed at different time points
by immunohistochemistry and quantitative real-time polymerase chain reaction.
A co-culture system of M2 macrophages and myofibroblasts was created in vitro.
Immunohistochemistry, real-time polymerase chain reaction, and Western blot
were performed to evaluate the proliferation, migration, and protein expression
of myofibroblasts.

Results: Preserving eschar inhibited contraction-associated proteins (o-smooth
muscle actin and vimentin) and collagen expression, inflammatory cytokine
(IL-1B, IL-10, TFN-a, and IL-4) expression, and M2 macrophage infiltration.
Mechanistically, M2 macrophages potentially contributed to excessive wound heal-
ing by promoting myofibroblasts proliferation, migration, and production of con-
traction-associated proteins.

Conclusion: Eschar preservation in wounds could reduce inflammation and nega-
tively modulate myofibroblasts by inhibiting M2 macrophage polarization and
infiltration, preventing excessive wound contraction and collagen deposition.
(Plast Reconstr Surg Glob Open 2023; 11:¢5238; doi: 10.1097/GOX.0000000000005238;
Published online 18 September 2023.)
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INTRODUCTION

Cosmetic procedures have gained popularity in the
last decades,' showing a nearly 10% increase in 2021 from
the previous year. However, with the growing demand for
cosmetic surgery, cases developing complications increase
correspondingly. The Food and Drug Administration
reported that over 2800 injection-related discomfort
occurred in the United States from 2013 to 2017.% Skin
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necrosis is one of the most adverse events.” Generally,
irregular or burn-like erythema covered with fluid-filled
blisters is seen on the wound, followed by exudation of
serous fluid forming crust and finally becoming a dry,
thick, leathery tissue.

Skin necrosis after cosmetic surgery is similar to the
dead tissue and secretions caused by deep-degree burns,
which can be broadly defined as eschar. The treatment
in this situation often directly draws on the experience
of extensive burn injury treatments. Escharectomy fol-
lowed by substitution with a skin graft is a conventional
treatment* for patients with extensive deep burn injury,
beneficial for lower infection rate® and less inflammation.
Other clinical approaches to the debridement of burn
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wounds are numerous, including wound excision, enzy-
matic debridement,” hydrosurgery, larvae therapy,’ and
debridement by laser.® However, the skin necrosis area
after cosmetic procedures is relatively smaller and more
cleaned, which may lead to a different environment’ and
capabilities of cells'’ in the wound periphery with a lower
risk of infection. Therefore, treatments of skin necrosis
in cosmetic surgery should not be completely similar to
burns, which has still not been explored theoretically.'' A
study reported the inhibitory effect of burn wound extract
on endothelial proliferation,'” and other studies demon-
strated that when eschar is only partially removed," the
formation of hypertrophic, retraction, and painful scars'
could be avoided, but clinical evidence and theoretical
basis to support its efficacy are still lacking.

Scar formation is considered abnormal when exces-
sive fibrosis and inflammation are critical steps in wound
healing."” Several studies have found that excessive type
1 immunity causes tissue damage and necrosis, whereas
excessive type 2 immunity results in fibrosis,'® related to
inflammatory cytokines and immune cells."” Unlike M1
macrophages, mainly involved in granulation tissue forma-
tion and re-epithelialization in the early phase, M2 macro-
phages, acting as an anti-inflammatory, favor tissue repair
and scar formation in the later phase.' As is well known,
M2 macrophages induce the proliferation and differen-
tiation of fibroblasts into myofibroblasts. Studies dem-
onstrated that myofibroblasts are necessary for excessive
collagen formation and alpha-smooth muscle (a-SMA)
expression in aberrant scars.' Thus, there is some specu-
lation that excess polarization of M2 macrophages could
promote pathological fibrosis and aberrant repair, which
has already been validated in renal interstitial fibrosis®
and idiopathic pulmonary fibrosis.” Still, the relationship
between M2 and myofibroblasts has not been confirmed
in eschar.

Taken together, we assume that eschar preservation
suppresses excessive fibrosis and scar formation in the
later phase of wound healing, dominated by decreasing
M2 macrophages and accompanied by a coordinated
decline in myofibroblasts, which provides a rationale for
improving aesthetic healing of small but deep wounds in
clinical use.

MATERIALS AND METHODS

Animal Experiments

C57BL/6 mice (age 6-8 weeks; weight, 20-25g; males)
were obtained from the Shanghai SLAC Laboratory
Animal Co., Ltd. (China). All treatments and experi-
mental procedures were approved by the Animal Ethics
Committee of Zhongshan Hospital (Fudan University,
Shanghai, China).

The mice (n=12) were anesthetized by intraperito-
neal injection of 10% chloral hydrate (3mL/kg). Dorsal
fur was removed and the skin was disinfected with 75%
alcohol. Three cutaneous burn injuries (diameter 9mm)
were made on each side of the spine on the mice’s dorsal
skin by exposure to electric heating pads at around 100°C
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Takeaways

Question: Removal of the eschar has gradually become
a consensus on treatments of deep dermal necrosis after
skin trauma in recent years, whereas exaggerated scar
contracture and tissue proliferation developed during
healing have received little attention, which is what we
studied.

Findings: We found the eschar preservation in wounds
could reduce inflammation and negatively modulate myo-
fibroblasts by inhibiting M2 macrophage polarization and
infiltration, preventing excessive wound contraction and
collagen deposition.

Meaning: For small but deep wounds, our study revealed
appropriate preserving eschar prevented excessive wound
healing after dermal necrosis, which offered a theoretical
basis for the benefit of better aesthetic wound healing.

for 20 seconds. The wounds were covered with cotton balls
moistened with sterile 0.9% saline solution after being dis-
infected and immobilized by transparent dressing.

The dorsal injuries of each mouse were divided into
two groups: the wound on the left side of the spine was the
preserved group, and the wound on the right side of the
spine was the removal group (See figure, Supplemental
Digital Content 1, which shows three wounds on each side
of the mouse dorsal skin, covered with cotton balls and
transparent dressing. http://links.lww.com/GOX/A0).
Mice were anesthetized and disinfected 24 hours after the
wound was created, and dense tissue of the necrotic skin
on the right side of the spine was removed until the loose
part was exposed, approximately to the deep dermis. Each
mouse’s tissue was harvested on 2, 5, 8, 14, and 21 days
after surgery for analysis.

Immunohistochemistry

Tissue samples were fixed in 4% paraformaldehyde
(Biosharp, Wuhan, China) for 48 hours and then dehy-
drated, embedded in paraffin (Guangdong Dachuan
special wax Co. Ltd, Guangdong, China), and serially sec-
tioned (at a thickness of 5-um) for hematoxylin and eosin
(HE) staining (Ribiology, Shanghai, China) and Masson
trichrome staining (Besso, Zhuhai, China).

Sections were incubated with primary antibodies
against CD68, CD206, a-SMA, and vimentin at 4°C over-
night. After the reaction with secondary antibodies at
room temperature for 1 hour, visualization was achieved
using diaminobenzidine. Nuclei were counterstained with
hematoxylin (See table, Supplemental Digital Content 2,
which shows antibodies used in this experiment. http://
links.lww.com/GOX/Al).

Real-time Quantitative Polymerized Chain Reaction

Total RNA was extracted from tissues or cells. After
reverse transcription, real-time quantitative polymerized
chain reaction (RT-PCR) was performed using qPCR SYBR
Green Master Mix. We chose a-SMA, vimentin, fibronec-
tin, and inflammatory factors as targets. Relative gene
expression was measured by the 2°44¢T methods, with
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GAPDH as the internal control. (See table, Supplemental
Digital Content 3, which shows primer sequences for
RT-PCR used in this experiment. http://links.lww.com/
GOX/A2.)

Culture

Human foreskin fibroblasts (HFF-1) were cultured in
Dulbecco modified Eagle medium without fetal bovine
serum (FBS; Gibco, USA) for 12 hours, and then the
culture medium was replaced by high glucose Dulbecco
modified Eagle medium with 10% FBS. Fibroblast dif-
ferentiation into myofibroblast was induced with TGF-
f1(10ng/mL) for 48 hours. Human myeloid leukemia
mononuclear cells (THP-1) were cultured in 1640 Medium
containing 10% FBS, differentiated into macrophages by
a 48-hour incubation with 50 ng/mL phorbol 12-myristate
13-acetate (Abcam, Shanghai, China). Macrophages were
polarized to M2 macrophages by adding 20 ng per mL IL-4
and IL-13 to the media for an additional 48 hours.

The Transwell co-culture assay was performed using
the six-well transwell plates (Labselect, Shanghai, China).
Myofibroblasts were applied to the lower compartment,
whereas M2 macrophages were added to the upper com-
partment of the plates.

Scratch Assay

Scratch experiments were used to investigate cell
migration behavior. HFF-1s (1.5 x 10° cells) at log-phase
growth were seeded in six-well plates and induced into
myofibroblasts. A scratch model was prepared by a cross-
shaped scratch made on the cell monolayer with the tip
of a sterile 200 pL pipette, with PBS used to wash off any
exfoliated cells. Images of the samples were taken and
recorded after 6, 12, 24 hours of treatment, and the cell
migration area was calculated and compared using Image
J software (NIH software, America).

Cell Counting Kit-8 Assay

Cell proliferation was measured using Cell Counting
Kit-8 (CCK-8) assay (Hanheng, Shanghai, China). Cells
were seeded in a 96-well plate at a density of 2000 cells
per well. After being cultured for 12 hours, the previous

A Normal skin

medium was discarded, and 50 pL 24, 48-hour superna-
tant of MO/M2 macrophages combined with 50 puL. com-
plete medium were added to each well. The medium was
replaced with 10 pL. CCK-8 solution and 90 pL. RPMI 1640
cell culture medium after 0/12/24/48 hour treatment
of supernatant. The optical density value was measured
by spectrophotometer (Denovix, Wilmington, USA) at
450 nm after 1.5 hour in the incubator.

Western Blot

Total protein harvested from tissues was separated by
10% SDS-PAGE and blotted onto nitrocellulose membrane
(Millipore, Shanghai, China), incubated with the diluted
primary antibodies overnight at 4°C. Subsequently, the
membrane was incubated with secondary antibodies for 1
hour at room temperature, and blot images were captured
by chemiluminescence image analysis system (Tianneng,
Beijing, China). GAPDH expression was used as the inter-
nal control.

Statistical Analysis

Statistics were calculated using BM SPSS Statistics 20
(IBM Corp., N.Y.), and statistical graphs were drawn using
GraphPad Prism 9. The ¢ test analyzed the differences
between the two groups. One-way ANOVA performed
comparisons of multiple groups. All values were expressed
as mean + SD, and a value of Pless than 0.05 was consid-
ered to be statistically significant.

RESULTS

Construction of the Wound Eschar Model

Compared with normal mouse skin, the skin after
heating for 20 seconds was obviously degenerated, with
thinning of the epidermis and compaction of the colla-
gen in the deep dermis (Fig. 1). Image | software showed
the depth of skin necrosis was (503.26 + 24.38) um, which
was as deep as the dermal layer. Thus, the mouse dorsal
skin heated for 20 seconds was chosen for subsequent
experiments.

B Skin after 20s-heating

Fig. 1. Histology of the wound eschar in mice. HE staining of normal mouse skin (A) and mouse skin
after heating for 20 seconds with the heating pads (B). HE staining, hematoxylin-eosin staining.
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Fig. 2. Reserving eschar reduced expression of wound-healing-associated proteins. a-SMA/vimentin
(A, B) and collagen fiber (C) were monitored by IHC and quantified by ImageJ software. The mRNA gene
expression of fibronectin (D). Data are presented as mean = S.D.; *P < 0.05, **P < 0.01, as compared with
the preserved group each day. a-SMA, a-smooth muscle actin; IHC, immunohistochemistry.

Preserving Eschar Inhibited Excessive Wound Contraction
and Collagen Deposition

As important proteins contributing to wound contrac-
tion, the expression of a-SMA was evidently upregulated
by the removal of eschar on day 8 (n =12, 12.99 + 1.80%
versus 7.23+1.97%, P < 0.05) and day 14 (n=12,
13.83 + 1.09% versus 10.22 + 0.87%, P < 0.05). Vimentin-
positive areas after removal were also more than the
retention group on day 5 (n=12, 9.19 + 2.56% versus
5.88+0.74%, P< 0.05) and day 8 (n =12, 13.02 +0.51%
versus 5.99 +1.46%, P < 0.01) (Fig. 2A, B) (See figure,
Supplemental Digital Content 4, which demonstrates
IHC staining of 0-SMA and vimentin in the removal
and the preserved group. http://links.lww.com/GOX/
A3). (See figure, Supplemental Digital Content 5, which
demonstrates IHC staining of a-SMA and vimentin in the
removal and the preserved group. http://links.lww.com/
GOX/A4)

Consistent with contraction-associated proteins,
the mRNA level of fibronectin (Fig. 2C) of the removal
group was strikingly enhanced compared to that in the
preserved group on day 5 (n=12, 2.97 +0.70 times, P <
0.05) and day 8 (n = 12, 6.66 + 2.85 times, P< 0.05). While
the proportion of collagen (Fig. 2D) in the full-thickness
skin with debridement decreased first and then showed
an increasing trend over time, it was significantly higher
than the other group on day 21 (n=12, 55.25+1.19%
versus 48.24 + 1.19%, P< 0.01). (See figure, Supplemental
Digital Content 6, which demonstrates IHC staining of
collagen fiber in the removal and the preserved group.
http:/ /links.lww.com/GOX/A5.)

4

Reserving Eschar Declined the Excessive Inflammatory
Responses

The results of RT-PCR indicated that eschar preser-
vation markedly attenuated the expression of inflamma-
tory factors (Fig. 3) on day 5, including IL-1B (n =12,
3.50 £1.76 times, P < 0.05), IL-10 (n=12, 5.18 £1.79
times, P < 0.01) and TNF-a (n=12, 3.28 +1.16 times,
P < 0.05). Interestingly, IL-4 had a higher concentration
in the removal group on day 2 (n =12, 8.43 + 1.98 times,
P < 0.001), but became lower than the preserved group
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Fig. 3. Reserving eschar downregulated the gene expression of
inflammatory factors IL-6, IL-10, TNF-q, and IL-4. The mRNA level
of inflammatory factors in the preserved group on day 2 was set
as 1, and the relative mRNA levels of different groups at different
times were compared. Data are presented as mean * S.D,; *P <
0.05, **P < 0.01, ***P < 0.001, as compared with the preserved
group each day. IL, interleukin; TNF, tumor necrosis factor.
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Fig. 4. Reserving eschar declined the level of total macrophages and M2 macrophages in wounds.
CD68/CD206 IHC staining of the preserved group and removal group was performed on days 2 and
5, and the infiltration and proportion of M2 macrophages were calculated (A, B). The mRNA levels of
adiponectin and IGF were detected by RT-PCR (C, D). Data are presented as mean + S.D.; *P < 0.05, **P
< 0.01, as compared with the reserve group each day. IHC, immunohistochemistry; RT-PCR, reverse

transcription-polymerase chain reaction.

on day 5 (n=12,0.57 £ 0.15 times, P< 0.01). (See figure,
Supplemental Digital Content 7, which demonstrates IHC
staining of macrophages in the removal and the preserved
group. http://links.lww.com/GOX/A6.)

Reserving Eschar Prevented M2 Macrophages Polarization
CD68/206 HIC staining declared that total macro-
phage levels elevated over time in the two groups, whereas
M2 macrophage numbers diminished (Fig. 4a). The infil-
tration level of total macrophages (n =12, 1.49 + 0.32%
versus 3.65 +0.87%, P < 0.05) and M2 macrophages
(n=12, 1.97 £ 0.51% versus 3.76 + 1.05%, P < 0.05) in
the preserved group were both consistently lower than
that in the removal group on day 2. It was the same on
day 5, showing a lower level of total macrophages (n = 12,
2.98 £ 0.83% versus 6.02+1.67%, P < 0.05) and M2
macrophages (n=12, 1.55 + 0.47% versus 3.15 + 0.76%,
P < 0.01). In particular, the proportion of M2 macro-
phages in total macrophages downregulated on day 5,
which manifested that reserving eschar inhibited the level
of M2 macrophages (n = 12, P<0.05, Fig. 4B). Meanwhile,
the expression levels of cytokines including adiponectin
(n=12, P<0.05, Fig. 4C) and insulin-like growth factors
(IGF) (n=12, P< 0.05, P < 0.0001, Fig. 4D) associated
with M2 macrophages were synchronously suppressed.

M2 Macrophages Promoted Migration, Proliferation, and
Protein Expression of Myofibroblasts

As shown in the scratch assay, co-culture with M2
macrophages enhanced the migration of myofibroblasts

compared with the control treatment at 0 hours (n =12,
P < 0.01), 12 hours (n=12, P < 0.01), and 24 hours
(n=12, P< 0.001) after the scratch (Fig. 5A). (See fig-
ure, Supplemental Digital Content 8, which demonstrates
images of scratch tests on myofibroblasts in the control
group and co-culture group. http://links.lww.com/
GOX/A7) (See figure, Supplemental Digital Content
9, which demonstrates the identification of polarized
M2 macrophages induced by multiple stimuli in vitro
with flow cytometry. http://links.lww.com/GOX/A8)
Similarly, the proliferation of myofibroblasts in the 24
hour-supernatant group of M2 macrophages was sig-
nificantly increased after 24 hour and 48 hour culture
(n=12, P<0.05, Fig. 5B).

The morphology of myofibroblasts became longer
and more slender after co-culture for 24 hours (Fig. 5E,
F). The expression level of a-SMA in the whole 48 hours
(Fig. 5C) and the mRNA level of vimentin at 24 hours
(n=12,1.41 +0.10 times, P< 0.001, Fig. 5G) in the co-cul-
ture group were also significantly higher than those in the
control group. Notably, the mRNA level of a-SMA (Fig. 5D)
kept a relatively and increasingly higher level in the co-
culture environment at 24 hours (n =12, 1.38 + 0.13 times,
P<0.01) and 48 hours (n =12, 2.18 + 0.62 times, P< 0.05).

DISCUSSION
compared with severe burns, skin necrosis caused by
cosmetic procedures such as laser surgery or facial injec-
tions is typically confined to relatively small areas due to
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Fig. 5. M2 macrophages promoted the migration, proliferation, and contraction of myofibroblasts.
Myofibroblasts induced by HFF-1 cells and M2 macrophages induced by THP-1 cells were co-cultured
(E, F). The scratch assay and CCK-8 test were performed (A, B). The expression of a-SMA (C, D) and vimen-
tin (G) were detected by RT-PCR and western bolt. Data are presented as mean + S.D,; *P < 0.05, **P <
0.01, ***P < 0.001, as compared with controls for each hour. HFF-1, human foreskin fibroblasts; THP-1,
human myeloid leukemia mononuclear cells; CCK-8, counting kit-8; a-SMA, a-smooth muscle actin;
RT-PCR, reverse transcription-polymerase chain reaction.
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high-energy tissue damage® or vascular compression.”
Studies involving fillers can be simulated using rabbit ear
vein injection models,”* with the inability to control the
range and extent of skin necrosis to the same degree. In
classic burn experiments,” the electric burn model is com-
plex using larger animals to achieve comparable damage
observed in humans, whereas burns with hot water often
result in extensive skin damage. Therefore, we referred to
the most classic and easy electric heating pad to establish
alocalized burn model in our experiments.

Two aspects mainly influence the aesthetic effect of
wound healing: first, excessive wound contraction may
cause malunion; second, excessive proliferation of collagen
fibres may lead to scar thickening. a-SMA is recognized as
a key protein in wound contractility, which can help myofi-
broblasts connect their own cytoskeleton by adhering to the
extracellular matrix (ECM). As one of the cytoskeletal pro-
teins, vimentin can not only maintain mechanically stable
structure in the interior but also change arrangement by
surface stress of wound.””*® Nevertheless, relevant research
on vimentin is seldom reported. Recent studies revealed
normal wound healing is ensured by a subtle balance of myo-
fibroblast activity.”’ Although the exact time and mechanism
of the equilibrium point are not entirely clear,”” we can be
confident that the persistence of myofibroblasts activity after
physiological wound healing leads to tissue contraction.
Here, we found that the levels of a-SMA and vimentin in
the removal group were higher than those in the preserved
group at all phases, most significant in the remodeling
phase. This confirms that the removal of eschar intensifies
myofibroblast transformation and has a strong possibility of
wound excess contraction. The percentage of collagen in
full-thickness skin demonstrated that collagen descended at
first and then rose with debridement and the level overall
was higher compared with the preserved group on day 21.
The possible reason was that a considerable thickness of the
dermis was removed under operation; thus, it was bound to
be lower at the initial stage of healing. We speculated that
the difference would be more pronounced over time. Taken
together, we concluded that reserving eschar could improve
the aesthetics of wound healing to some extent by reducing
wound contraction and excessive collagen hyperplasia.

Furthermore, elevated levels of multiple inflamma-
tory factors were detected in the removal group, includ-
ing pro-inflammatory factors (IL-6 and TNF-a) secreted
by M1 macrophages and anti-inflammatory factors (IL-10)
secreted by M2 macrophages, which were probably trig-
gered by secondary inflammation after the removal of
eschar. Interestingly, the changes in the anti-inflammatory
factor IL-4 were different. On the second day, the aug-
mented level of IL-4 without eschar was far more than other
pro-inflammatory factors. It diminished 5 days after mod-
eling conversely, which might be caused by the antagonism
between TNF-a and IL-4. M2 macrophage polarization is
notoriously stimulated with IL-4; so, we hypothesized the
proportion of M2 macrophages rose in the wound after
the early phase of secondary inflammation.

Disturbances in macrophage function contribute to
pathological fibrosis and aberrant repair. As pointed out
by Pradere et al,”> myofibroblast survival enhanced by

Preservation of Eschar Reduces Excessive Healing

hepatic macrophages caused the development of liver
fibrosis, especially in the early stages in healing.”’ The
balance and mutual transformation between M1 and M2
macrophages play an important role in wound repair.
The lack of conversion from MIl-type pro-inflammatory
to M2-type anti-inflammatory results in nonhealing,”
whereas the prolonged and heightened inflammatory
response contributes to dysregulated fibrosis. Figure 3
displays a decline in total macrophages in the dermis
during inflammatory and proliferative phases in the pre-
served group with the restraint of the proportion of M2
macrophages. Also, adiponectin and IGF showed a simul-
taneous reduction in the proliferation and remodeling
phases. Adiponectin promotes the activation of human
monocytes into anti-inflammatory M2 macrophages,™ and
growth factors IGF-1 are released by M2 macrophages.”
Downregulation of those M2-related cytokines further ver-
ified that retention of eschar inhibited M2 macrophage
polarization and effects. Moreover, it is worth emphasizing
that both adiponectin and IGF have a theoretical basis for
affecting myofibroblasts®* and driving tissue fibrosis,*”*
indicating that M2 macrophages may influence wound
healing through myofibroblasts.

To further probe the relationship between M2 macro-
phages and myofibroblasts, myofibroblasts were cultivated
together with M2 macrophages for 24 hours, and we con-
firmed that the migration and proliferation of myofibro-
blasts were more evident with simultaneous augmented
levels of a-SMA and vimentin in myofibroblasts, promoting
the contractile ability and the adhesion with ECM.” The
above results present that the surface stress of the wound
is probably rising to the upregulation of M2 macrophages.
An increase in skin tension probably leads to scar contrac-
ture and rigid or stiff tissue.* Mechanical and other signals
are interdependent during regenerative wound healing,
but the mechanism needs further exploration.

Based on our experiments, preserving eschar prevents
excessive wound healing after dermal necrosis, which
means fewer aesthetic concerns, functional issues, and sub-
jective symptoms like itching and pain."’ Undeniably, this
study had certain limitations. Firstly, due to the stronger
infection resistance and healing ability of mice compared
with humans,* there will inevitably be differences between
the research findings and the clinical reality. Secondly, we
overlooked certain conditions like infection® or presence
of implants, and our evaluation of wound healing was not
comprehensive without morphological wound analysis**
and scar assessment.* Lastly, it must be acknowledged that
our study did not include clinical samples, resulting in
limited clinical applicability.***” Further experiments will
consider comparing the efficacy of the eschar preserva-
tion with other treatment methods in patients, aiming to
provide more robust clinical evidence.

CONCLUSIONS
Our study revealed that preservation of eschar could
prevent excessive wound contraction and scar formation
by decreasing M2 macrophages and myofibroblasts, which
offers a theoretical basis for further research and the
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clinical strategy for the benefit of better aesthetic wound
healing.
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