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ARTICLE INFO ABSTRACT
Keywords: Importance: It is necessary to determine whether safety and efficacy of autologous skin tissue cells
Scar grafting for facial sunken or flat scars.

Autologous skin tissue cells grafting

: Objective: To identify autologous skin tissue cells grafting can reduce facial sunken or flat scars.
Safety and efficacy

Design, setting, and participants: In this retrospective cross-sectional study, a total of 128 patients
with scar (exclude pathological scar patients), who were receiving autologous skin tissue cells
grafting therapy from January 1, 2016, to December 31, 2019.

Interventions: Autologous skin tissue cells grafting.

Main outcomes and measures: Changes in scar severity, color changes in the scar area, infection
rate and patient satisfaction.

Results: A total of 128 patients with scar (89 females [69.5%]; mean [SD] age, 30.6 [13.12] years)
received autologous skin tissue cells grafting therapy. SCAR (Scar Cosmesis Assessment and
Rating), with scores ranging from O (best possible scar) to 15 (worst possible scar). After treat-
ment 12 months, the mean [SD] of SCAR score went down from 9.85 [1.33] to 2.67 [1.21]. No
infection was observed during treatment or recovery, and the main drawback after autologous
skin tissue cells grafting is that the color recovery time is longer. The patient satisfaction 6 months
after treatment was 85.2%, furthermore 12 months after treatment patient satisfaction was
94.7%.

Conclusions and relevance: In this study, autologous skin tissue cells grafting was safe and effective
to treat facial scars. Therefore, autologous skin tissue cells grafting may be recommended as a
reliable treatment for facial scar.

1. Introduction

Skin is the largest organ in human body and it serves the key role of the barrier to a wide range of external insults, like bacteria and
other pathogens [1], so any skin damage must be efficiently and rapidly mended to restore the barrier function. However, it also has a
considerable flaw: severely damaged skin can heal, but it can not regenerate. Instead, it forms scars. A scar is the product of the body’s
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repair mechanism after tissue injury. Compared to the normal tissue, the composition of the scar tissue is different , it is mainly
composed of fibroblasts and collagenous fibers [2,3]. Four of the most common types are flat, hypertrophic, keloid scarring and sunken
scar [4-6]. The scar tissue is actually weaker than normal skin, although scars seem to be thicker. These marks can not just inhibit a
person’s movement. It also can lead to cosmetic defects, and especially the scar occurs in the face [7,8].

There are many ways to treat scarring, such as chemical peels, laser treatment, radiotherapy, pressure dressing, steroids and
surgery. Filler injections of collagen can be used to raise sunken scars to the level of surrounding skin. However, these measures may
lead to other defects [9-11]. Although many new therapeutic approaches have made progress, there is still need for better methods to
enhance healing and recovery, especially scar occurs in face [12,13]. There are increasingly studies have demonstrated that minced
skin grafting can accelerate healing and re-epithelialization of fluid-treated skin wounds, moreover, minced skin grafting can also
reduce scar formation [14-16]. In the process of split-thickness skin grafting, minced skin grafting can promote epithelialization of the
donor site. In addition, minced skin grafting improved the appearance of the split-thickness skin grafting donor site [17].

However, the effect of minced autologous skin tissue cells grafting on the appearance of scar has not been described. Minced skin
tissue cells can absorb nutrients as much as possible, and as the same time small skin tissue grafts also disrupts the normal protective
barrier of the skin tissue and exposes viable dermal and epidermal cells within the grafts. Moreover, Adequate proliferation of dermal
and epidermal cells can inhibit the proliferation of fibroblasts, that can inhibit scarring [18,19]. The aim of this study was to illustrate
the safety and efficacy of autologous skin tissue cells grafting for facial scar.

2. Methods
2.1. Indications and contraindications

The indications of autologous skin tissue cells grafting include atrophic acne scars, superficial scar and scar contracture. Moreover,
atrophic acne scars caused by varicella or acne can acquire better long-term outcomes. Hypertrophic scar and keloid have tumor-like
properties considered as pathological scars, so they are categorized as contraindications. This experiment was approved by the Ethics
Committee of Yong jia Jin xi institute for scar repair and Shanghai Hospital of Traditional Chinese Medicine (2022SHL-KYYS-24). The
experiment was conducted according to established ethical guidelines, and informed consent obtained from the participants.

2.2. Autologous skin tissue cells harvest

The donor area of skin tissue is usually chosen around the scar. If the scar area is large, additional selection of donor area is
required, such as forehead, cheek area and abdomen. The donor area of skin tissue and scar area were disinfected using iodine, then the
skin tissue around scar area was cleaned thoroughly three times using 0.9% normal saline. The split-thickness flap was excised
tangentially using electrical dermatome, including the entire epidermis and a part of the dermis, then minced split-thickness skin tissue
utilizing kitchen blender into tiny particles that can allow the skin tissue cells to migrate and multiply better. Finally, the cells were
placed in normal saline and the necrotic tissue in the upper layer was removed. The remaining cells were preserved in ringer’s solution.

2.2.1. Autologous skin tissue cells grafting

Before autologous skin tissue cells grafting, the scar needs to be removed pigmentation from the surface and to make it even. For
superficial sunken scars, the skin grinding machine should be used to grind until the surface is smooth and skin tissue fluid or blood is
generated, which is conducive to the transplantation of cells. And For linear scars, abnormal scar tissue needs to be removed, and then
broken up to fill the original scar site, so as to facilitate the proliferation of microvessels. The autologous skin tissue cells were based on
macroscopic evaluation, and the approximate tiny particle diameter was <0.5 mm. The small pasty graft mass composed of a large
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Fig. 1. Flow diagram of patient selection process.



T. Liu et al. Heliyon 9 (2023) 16992

number of minced graft particles and a small amount of ringer’s solution was uniformly spread on the entire surface of the scar area
with Adson forceps or small dressing forceps.

2.3. Statistical analysis

Data were analyzed from January 1, 2016, to December 31, 2019. Baseline covariates were summarized using means, SDs, fre-
quencies, and percentages. Statistical analysis was performed using t-test to investigate whether the differences were significant be-
tween Preoperative and postoperative. Values of p <0.05 were regarded as statistically significant. All statistical analyses were
performed using GraphPad Prism-5 software.

3. Results
3.1. Location and type of scar

In total, 144 patients received autologous skin tissue cells grafting, and 16 patients lost to follow-up. Of the 128 patients ( 39male
[31.5%]; mean [SD] age, 30.6 [13.12] years ) , 76 had sunken scars and 52 had flat scars (Fig. 1). All of these scars were on the head
and face, include 65 cheek scars (50.8%), 16 lip scars (12.5%), 8 nose scars (6.3%), and 39 forehead scars ( 30.5% ) (Table 1). Due to
the tumor-like nature of pathological scars, autologous skin tissue cells grafting is not recommended in the first place.

After autologous skin tissue cells grafting treatment 4 h, mild exudation can be seen on the wound gauze, and the exudation was
light red, that peaked 8-12 h postoperatively. After 3 days, the gauze gradually dried. Generally, the wound healing takes about 10
days. After the gauze dressing was removed, the autologous skin tissue cells were alive, and the pink skin tissue was similar to normal,
replacing the original scar. Moreover, all the donor sites healed without any postoperative complications including contamination
from recipient site, discoloring, and hypertrophic scar [Fig. 2(A-D)].

SCAR (Scar Cosmesis Assessment and Rating) is a simple and effective scar assessment method, with scores ranging from 0 (best
possible scar) to 15 (worst possible scar) [20]. Of the 128 patients the mean [SD] of SCAR score went down from 9.85 [1.33] to 2.67
[1.21] after treatment 12 months. Six months after treatment, 25 people needed treatment again. They were followed up to 12 months
after first treatment, and only 6 needed minor treatment again. Hence, autologous skin tissue cells grafting for scar is effective method.

3.2. Safety of autologous skin tissue cells grafting

Autologous skin grafting currently represents the most widespread method for reconstructing significant skin defects. However, the
safety of minced autologous skin tissue cells grafting for scar still need to observed. Of the 128 patients, there were no cases of infection
or necrosis. Instead, autologous skin tissue cells grafting can promote wound healing. Therefore, the autologous skin tissue cells
grafting is a safety method for scar. As the same time, it showed rapid re-epithelialization of the wounds grafted with the autologous
skin tissue cells (Table 2).

4. Discussion

Scar is the product of the body’s repair mechanism after tissue injury, and it consists of an over-proliferation of fibroblasts and
collagen fibers. Compared to the normal tissue, the composition of the scar tissue is different. The scar tissue is actually weaker than
normal skin, although scars seem to be thicker. These marks can’t just inhibit movement of a person, it also can lead to cosmetic
defects, and especially the scar occurs in the face [7,8].

There are many ways to treat scarring, such as chemical peels, laser treatment, radiotherapy, pressure dressing, steroids and
surgery. However, these measures may lead to other defects. Although many new therapeutic approaches have made progress, there is

Table 1
Characteristics of facial sunken or flat scars. The values are
presented as the quantity (percentage) or the means (SD).

Characteristic Value (n = 128)
Sex

male 39 (31.5%)
female 89 (69.5%)
Age 30.6 [13.1]
Types of scars

sunken scars 76 (59.4%)
flat scars 52 (40.6%)
Location

cheek 65 (50.8%)
lip 16 (12.5)
nose 8 (6.3%)
forehead 39 (30.5%)

Efficacy of Autologous Skin Tissue Cells Grafting.
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Fig. 2. Efficacy of autologous skin tissue cells grafting. A. A male patient with facial sunken scar, 12 months after autologous skin tissue cell
transplantation. B. A female patient with facial flat scar, 9 months after autologous skin tissue cell transplantation. C. A female patient with facial
flat scar, 6 months after autologous skin tissue cell transplantation. D. A male patient with facial flat scar, 8 months after autologous skin tissue cell
transplantation.

Table 2
Analysis of the safety and efficacy of autologous skin tissue cells grafting. The values are presented as the quantity (percentage) or the means (SD), **p
<0.01 versus preoperative.

Pre-operation Postoperative 6 months Postoperative 12 months P

SCAR score 9.58 [1.33] 3.9 [1.36] 2.67 [1.21] <0.01
Satisfactory rate 0 85.2% 94.7% <0.01
Infection rate 0 0 0

Necrosis rate 0 0 0

Re-treatment 128 ( 100% ) 25 (19.5% ) 6 (4.69% ) <0.01
Sunken 76 (1 59.4% ) 12 (9.4% ) 3(2.3%) <0.01
Apophysis 52 ( 40.6% ) 8(6.3%) 2(1.6%) <0.01
Pigmentation 128 ( 100% ) 0 0

Hypopigmentation 0 128 ( 100% ) 20 (15.6%)

still need for better methods to enhance healing and recovery, especially scar occurs in face [12].

The concept of making small particles of skin tissue for transplantation onto wound is relatively old. The pinch-grafting technique
was, for example, described by Reverdin in 1869. And from then on, many other methods have been used for this purpose [21]. The
advantages of the methods include theoretically be beneficial to the adequate amplification of skin tissue cells and in some cases
simplicity. Enhanced epithelial regeneration, revascularization and reduced wound contracture were reported in micrograft-treated
wounds [22]. In this study, we grind or cut the scar tissue that’s not even, and then we chop up the scar tissue, at last, lay it flat
over the original scar. If the scar area is large, additional selection of donor area is required, such as forehead, cheek area and abdomen.

Autologous skin tissue cells grafting is an effective and safe method for scar. After treatment 12 months, the mean [SD] of SCAR
score went down from 9.85 [1.33] to 2.67 [1.21]. No infection was observed during treatment or recovery, and the main drawback
after autologous skin tissue cells grafting is that the color recovery time is longer. The patient satisfaction 6 months after treatment was
85.2%, furthermore 12 months after treatment patient satisfaction was 94.7%. There was statistical difference before and after
autologous skin tissue cells grafting.

The procedure of creating small skin tissue grafts also disrupts the normal protective barrier of the skin tissue and exposes viable
dermal and epidermal cells within the grafts. As the same time, Adequate proliferation of dermal and epidermal cells can inhibit the
proliferation of fibroblasts, that can inhibit scarring.

5. Conclusions
The autologous skin tissue cells grafting substantially reduces the healing time of the wound, and it can obviously improve scar

shape. As the same time, there were no cases of infection or necrosis. Hence, the autologous skin tissue cells grafting is an effective and
safe method for scar.
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6. Limitation

In order to obtain enough skin tissue, it is usually necessary to enlarge the original scar area. And autologous skin tissue cells
grafting recovery time is long, about 10-12 months.

Key points

Question is the autologous skin tissue cells grafting safety and efficacy for facial sunken or flat scars?

Findings In this cross-sectional study of 128 patients with facial sunken or flat scars, autologous skin tissue cells grafting can
obviously improve the treatment effect of facial sunken or flat scars, and main drawback after autologous skin tissue cells grafting is
that the color recovery time is longer, about 12 mouths.

Meaning Facial sunken or flat scars can seriously affect the patient’s appearance, there are many ways to treat scar, but they are not
satisfactory. Autologous skin tissue cells grafting is safety and efficacy for facial scar. It may become a revolutionary treatment for
sunken or flat scars.
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