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Objective: To explore the clinical effect of wound edge microgranular skin grafting in the treatment of various small wounds.
Methods: From September 2018 to September 2021, Yueqing people’s Hospital of Wenzhou City, Zhejiang Province collected and
recorded the data of 12 patients with chronic wounds and third degree burns. The method of skin grafting with particles at the edge of the
wound was used to graft skin on the wound. Scar evaluation scale was used to evaluate the wound. The patients were followed up for 12
months. The preoperative and postoperative data, scar index and patient satisfaction after healing were recorded and statistically analyzed.
Results: All patients in this group were followed up for 3–12 months, and the results showed that SCAR Scale score decreased
gradually over time, with patient satisfaction ranging from 80% to 96%. The patient gradually healed, scar hyperplasia gradually
improved, functional activities gradually returned to normal, clinical effect is satisfactory.
Conclusion: Microparticle skin grafting at the edge of wound avoids skin grafting at different skin donor sites. It has the
characteristics of simple anesthesia, small trauma and convenient operation. This method can be considered when treating patients
with chronic wounds and burns who need skin grafting.
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Introduction
In recent years, people have paid more and more attention to beauty, and the healing of various small wounds has
attracted more and more attention.1 If there is no intervention, only a simple dressing change may end up with a large
scar on the affected area, which will affect the function, and at the same time, the infection may become worse or even
difficult to heal. Such wounds routinely require surgery such as abdominal embedment, skin grafting or skin flap transfer
to avoid aggravation of infection, heal the wound, and restore the function of the affected area. However, patients are
generally unwilling to perform such operations, especially in patients with acute and chronic wounds or third-degree
burns in various parts of the body. Burns and chronic wounds are independent risk factors affecting wound healing. For
patients with burns or chronic wounds complicated with type 2 diabetes, the difficulty of wound healing is greatly
increased. How to repair lower limb ulcer wounds in patients with burns or chronic wounds and diabetes has become
a clinical challenge. However, because some patients with large-area burns have less autologous skin sources, post-
operative wound repair is more difficult,2 or because the physical conditions cannot tolerate anesthesia, when the wound
condition is mature, under local anesthesia at the bedside, we directly take part of the wound edge skin (the thickness
depends on the wound base conditions) and cut it into microgranular skin for grafting. At present, microgranular skin
grafting technology is widely used in the repair of large-area burns, large-area skin and soft tissue defects, and the
curative effect is definite.3–6 The treatment of wound edge microgranular skin grafting not only accelerates the wound
healing, but also restores the color and texture of the original skin, and avoids other skin donor site operations. In this
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study, we used wound edge microgranular skin grafting. In order to explore the clinical effects of wound edge
microgranular skin grafting in the treatment of various small wounds, we treated a total of 12 patients and achieved
good results. The report is as follows.

General Information
The data of 12 patients with chronic wounds or third-degree burns were collected. They were admitted to our hospital
from September 2018 to September 2021, including 8 males and 4 females; aged 40–72 years old. The wounds of the
patients all required skin grafting surgery. Among them, 9 cases had chronic wounds (They are mainly four types of
traumatic ulcers, postoperative ulcer, diabetic ulcers and pressure ulcers.) and 3 cases had third-degree burns.
Preoperative assessments all routinely required skin grafting. Because the patients and their family members refused
to perform the conventional different area skin grafting with greater trauma, they chose local anesthesia to perform the
wound edge microgranular skin grafting. The preoperative and postoperative data, scar index of the patients after healed
and patient satisfaction were recorded. All patients gave informed consent to this study and signed informed consent.
Patients with coagulation dysfunction, serious mental illness or consciousness disorder were excluded.

Treatment Methods
Preparation of Particle Skin
Preparation of particle skin: cut a circle of skin with a width of about 0.5–1.0 cm around the wound edge (select the
thickness according to the wound condition, such as full-thickness particle skin for the full-thickness defect of a wound
or if some dermis still exists, select the epidermis plus some dermis particles.) After the skin is removed, clean the skin
by hand to remove fat, etc. After cleaning, cut the skin as evenly as possible into (0.5-L.0) mm × (0.5-L.0) mm particle
skin with scissors, and soak it in 0.9% sodium chloride solution.

Treatment of Donor Area
Wound-Edge Microgranular Skin Grafting
The treatment methods are as follows.

(1) Wound conditions for preparing for debridement dressing, for patients with physical conditions, can undertake
VSD negative pressure drainage, improve time to speed up the wound, if you do not support to general anaesthesia
patients physical condition, debridement dressing is, every time debridement, need to clean up the wound infection, oven
removes wound fibre, in the coverage of antimicrobial agents, keep moist wound environment, Accelerate the formation
of wound granulation tissue. Once the preoperative preparation was completed, there was no necrotic tissue, secretion
decreased, and granulation tissue appeared fresh on the wound surface.

(2) All operations were performed in the outpatient operating room. Routine wound disinfection was performed, and
the wound was expanded and debrided again under local anaesthesia to clean the wound thoroughly.

Skin grafting operation: after thorough debridement and skin removal, there was some bleeding from the wound, so it
was necessary to actively stop the bleeding to avoid postoperative blood stasis resulting in skin particles floating on the
wound and affecting the skin graft. The particle skin was dispersed into the wound surface and evenly dispersed between
the particles.

(3) After the operation, the wound was covered with silver ion gauze or ordinary Vaseline gauze for about four to
seven days and covered with a cotton pad to keep the skin attached to the wound. The patient was advised to avoid
strenuous activities. The dressing was changed regularly in the clinic after surgery.

Effect Evaluation
We followed up with the patients for 3–12 months after the surgery, and used the Scar Cosmesis Assessment and Rating
(SCAR) Scale and Vancouver Scar Scale (VSS) to measure the outcome.7 The SCAR scale consists of six questions
recorded by the observer and two simple questions answered by the patient with a SCAR score of 0–15 points. The VSS
scale includes colour, blood circulation, softness and thickness, and is rated on a scale of 0–15 points. The higher the
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score, the more severe the scar. The same person evaluated the SCAR and VSS scales. The visual similarity scale
evaluated the patient’s overall satisfaction with their scar (0 = most satisfied, 10 = least satisfied).

Results
Therapeutic Effect
Patients in this group were followed up for 3–12 months and scored every 3 months. The preoperative SCAR Scale score
is 5–10. The results of 12 postoperative follow-up showed that, over time, the patient’s surgical wound was gradually
closed and complete, the quality of the wound was gradually improved, the skin function was gradually restored, the scar
on the wound was slightly increased, the chronic refractory wound healed well, and the patient satisfaction was between
80% and 96%, with satisfactory results. See Table 1 for details.

Typical Cases
Typical Case I
The patient, a 56-year-old female with no history of diabetes, had purulent secretions at the incision due to breast cancer
surgery (Figure 1A). The wound surface was clean after microparticle skin grafting at the wound edge (Figure 1B). Two-
to-three weeks later, granulation filling could be seen on the wound surface, and there were still some skin defects
(Figure 1C). A second microskin graft was performed (Figure 1D), and two-to-three weeks postoperative, the patient’s
wound was flat with no obvious scar hyperplasia, and complete healing was visible (Figure 1E and F).

Typical Case II
The patient, a 57-year-old female with no history of diabetes, had a chronic wound on the back of the forefoot for more than
half a year, resulting in a complete skin defect of 2.5 cm in size (Figure 2A). After periodic debridement and dressing change
(Figure 2B), microparticle skin grafting was performed on the wound edge (Figure 2C). Within two-to-three weeks, the
patient’s wound was flat with no obvious scar hyperplasia, and complete healing was observed (Figure 2D).

Typical Case III
The patient was an 82-year-old male with a history of type 2 diabetes, hypertension, cerebral infarction, and long-term
bed rest. He had a chronic wound near the lateral malleolus of the lower leg that lasted for more than one year and
resulted in infection. The skin defects were 5.6 and 4.9 cm, respectively (Figure 3A). After periodic debridement and
dressing change (Figure 3B and C), the wound was cleaned, then the wound margin microskin graft was performed and
the proximal suture wound was sutured (Figure 3E). Within about two-to-three weeks, the patient’s wound was flat, no
obvious scar hyperplasia was observed, and the patient began to heal (Figure 3D and F).

Table 1 Scar Score of 12 Patients

Patient Number Preoperative After 3 Months After 6 Months After 9 Months After 12 Months Satisfaction (%)

1 10 9 8 6 6 85

2 8 7 6 5 5 80

3 7 5 3 3 3 96
4 7 6 5 4 3 90

5 9 8 7 6 6 80

6 8 7 6 5 4 86
7 6 5 4 3 3 80

8 7 6 5 3 3 90

9 8 6 5 4 4 85
10 10 9 7 – – –

11 5 4 3 3 2 90

12 7 6 4 4 4 92

Notes: No. 1, 2 and 10 are burn patients, the rest are chronic trauma patients, and No. 10 patient was lost to follow-up.
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Figure 1 Typical case I. (A) On physical examination, there was purulent secretion at the incision, and the wound skin was completely defective. (B) The suturable part was
sutured. (C) Larger scar tissue might be formed in this area. (D) It was recommended to perform the second microgranular skin grafting surgery. (E and F) The wound is
completely healed.

Figure 2 Typical case II. (A) Chronic wound on the back of forefoot for over six months. (B) Debridement and dressing change regularly. (C) Basically clean wound. (D)
The wound is completely healed.
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Discussion
With current developments in medical technology, treatment options for large-scale wounds mainly include microgra-
nular skin transplantation, Meek skin grafting, allogeneic skin perforation and autologous skin transplantation, mesh
autologous skin transplantation, autologous stamp skin transplantation, autologous particles combined with allogeneic
large-scale skin transplantation,8 etc. Microgranular skin transplantation is widely used due to the large skin expansion
ratio, which can maximise the use of limited skin sources to seal larger wounds.9–15 The development of various dermal
substitutes has been particularly quick and has solved the problem for many patients with large skin defects that need
skin grafting but have difficulty obtaining skin sources.16 Patients with large wounds have been treated to a certain
extent, but for some patients with a small wound area, if they underwent previous skin grafting, there could be damage to
the donor area, and the cost will be greatly increased. Moreover, simply changing the dressing does not accelerate wound
healing. On the contrary, there is the aggravation of infection and the formation of a scar, affecting function and bringing
a greater burden to patients and their families.

Microgranular skin transplantation has been used in China for 33 years. Microgranular skin grafting technology is
a special skin grafting technology that cuts the skin into fine particles to increase its expansion and proliferation
ability. The microgranular skin tissue has five dermal surfaces and one epidermal surface. After transplantation into
the wound, blood vessels grow in and move around during the plasma nutrition period and gradually stabilise as the
nerve fibres grow.17,18 We further studied microgranular skin grafting and performed related operations. On this basis,
we proposed the idea of this kind of operation, whether it is possible to use only the skin on the edge of the wound to
perform a type of microgranular skin grafting surgery, and whether such an operation can bring better results to these
patients. Skin wounds will secrete growth factors,19,20 so the normal skin on the edge of the wound will also secrete
growth factors. We conducted an operation with microgranular skin grafting. The skin island formed by the
microgranular skin accelerated the wound healing. At the same time, we found more exciting news: the wound

Figure 3 Typical case III. (A) Chronic wound near the lateral malleolus of the lower leg. (B and C) Debridement and dressing change regularly. (D) No obvious scar
hyperplasia was found and the wound healed basically. (E) After the wound was basically cleaned, the wound that could be sutured proximal was sutured. (F) No obvious
scar hyperplasia was found and the wound healed basically.
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recovered quite smoothly, and scar hyperplasia was very small. This surgical method has some advantages: reduced
trauma, lower surgical operation requirements, and a stable curative effect. Our treatment found that the micro-
granular skin expands and the local dermal tissue expands so that the wound surface can be restored to a certain
degree of elasticity, with a better healing effect. At present, the results of the operation are good, and there are no
obvious complications. Maybe it is because we strictly pay attention to the aseptic operation every time the dressing
is changed, or it may be that the preoperative wound preparation is adequate. This study evaluated the wound edge
particles repair skin transplantation in chronic wounds or the application effect of burn wounds, the results show that
skin grafting to repair wounds particles are less for leather, high healing rate, and the characteristics of the small
wound healing quality is good, avoid the taken from different parts of the skin, is a kind of suitable for application in
chronic wounds or burns wound repair technology. It can be seen that this operation has a good effect on patients
with such wounds, and at the same time it can alleviate the pain of the patient, save time and economic costs.

Microgranular skin grafting has been widely used in China,7 especially in solving the problem of insufficient skin
donation areas for many large-scale deep burns. This is of great importance. While the development of microgranular
skin grafting is slow, its potential is huge, and more research is needed. This article currently has only three cases and
a small sample size. The number of cases will be expanded in the future, and controlled studies will be carried out. At the
same time, relevant surgical treatment methods will be improved to achieve better clinical results.
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