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【Abstract】Objective To evaluate the clinical efficacy of Moist Exposed Burn Therapy (MEBT) 

combined with Autologous Cylinder-shaped Micro-skin Grafting (ACMG) in treating elderly burn 

patients. Methods 80 elderly burn patients admitted to the Affiliated Hospital of Yan'an University 

from January 2016 to January 2018 was treated by MEBT combined with ACMG. Results Healing 

time of superficial second-degree burn was 7-14 days, deep second-degree burn was 5-22 days and 

third-degree burn was 30-35 days, and most patients developed no scars. Conclusion MEBT 

combined with ACMG could effectively promote wound healing, inhibit scar formation in elderly 

burn patients. 

【Key words】Elderly burn patient; Moist Exposed Burn Therapy; Moist Exposed Burn Ointment; 

Autologous Cylinder-shaped Micro-skins Grafting; Clinical efficacy 

 

Researches show that elderly burn patients in 

hospitalization have accounted for more than 

20% of total burn hospitalized patients as the 

aging population increases1. The mortality of 

elderly burn patients has been remaining high 

in recent years due to their poor health status 

and multiple primary diseases despite the 

advancement of burn treatments2. Because of 

the significant efficacy of Moist Exposed Burn 

Therapy (MEBT) in controlling infection, 

promoting wound healing and reducing scar 

formation3-5, MEBT combined with 

Autologous Cylinder-shaped Micro-skin 

Grafting (ACMG) was used in treating elderly 

burn patients in this study in order to further 

improve clinical efficacy. 

 

1 Clinical data 

1.1 General data 

80 elderly burn patients were admitted to the 

Affiliated Hospital of Yan'an University from 

January 2016 to January 2018. In this study, 

male (n=48), female (n=32); age 55-85y 

(67.0±1.0); scald (n=35), flame burn (n=28), 

chemical burn (n=2); superficial second-degree 

burn (n=45), deep second-degree burn (n=28), 

and mixed-depth burn (n=7); 2%-9% TBSA; 

coronary atherosclerotic heart disease (n=13), 
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diabetes mellitus (n=22), hypertension (n=29), 

chronic obstructive pulmonary disease (n=7), 

other diseases (n=7). This study was approved 

by the Medical Ethics Committees of Affiliated 

Hospital of Yan'an University, and all patients 

have signed the informed consent form. 

 

2 Methods 

2.1 Systematic treatment 

(1) Anti-shock: resuscitation fluids calculated 

by Burn Resuscitation Formula was given to 

patients (80-100 mL/kg each day), and 

colloidal solution was given after 16 hours6. In 

addition to fluid resuscitation, Continuous 

Veno-Venous Hemofiltration (CVVH) was 

performed for delayed resuscitation to maintain 

normal blood pressure and urine output at 0.5-

1.0 ml·kg-1·h-1 7-9.  

 

(2) Infection control: sufficient broad-spectrum 

anti-biotics were used for infection (sensitive 

antibiotics were used after bacterial culture and 

drug sensitivity test), regular liver and kidney 

function testing were conducted10-11.  

 

(3) Management of inhalation injury and 

complications: tracheostomy was prepared for 

moderate and severe inhalation injuries; 

medication for vascular dilatation and 

myocardial nutrients were given to patients 

with coronary atherosclerotic heart diseases; 

control of hypertension and blood sugar; 

symptoms relief for chronic obstructive 

pulmonary diseases12. 

(4) Nutritional support: high-protein diet was 

provided. Parenteral nutrition was used when 

oral intake was not sufficient to prevent 

hypoproteinemia. 

 

2.2 Wound treatment 

Wound management in early stage varies in 

different burn degrees. Second-degree burn: 

fluid-filled blisters were pierced at the lower 

position and the fluid was drained, in the 

meanwhile the blister skin was kept intact on 

wound; superficial third-degree burn: 

ploughing technique was preformed to relieve 

tension; deep third-degree burn: eschar was 

thinned.  

 

Then MEBO was applied evenly on wound at a 

thickness of 1 mm, dressing was changed every 

4-6 hours. ACMG was performed after 

granulation tissue grew well, and MEBO was 

continually used until wound completely 

healed13.  

 

3 Results 

77 patients had complete wound healing (3 

patients gave up treatment). Healing time of 

superficial second-degree burn was 7-14 days; 

deep second-degree burn was 5-22 days and 

third-degree burn was 30-35 days. No infection 

and other complications occurred. 3 patients 

with third-degree burn developed scars which 

affected no functions. 74 patients had good skin 

elasticity with no obvious scar formation. 

Clinical cases are shown in Figure 1-2.
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4. Discussion 

In elderly patients, regressive change and 

atrophy of skin might result in deeper degree 

burns14-15, the state of high inflammation and 

high stress caused by a large number of 

inflammatory cytokines released from burned 

body may seriously affect patients’ treatment 

and prognosis16-18.  

 

In this study, MEBT combined with ACMG 

was used in elderly burn patients, and results 

showed that the wound infection was reduced 

effectively and scarless healing was achieved. 

 

Some studies demonstrated that the Potential 

Regenerative Cells of wound tissue could be 

activated and induced to stem cells by active 

ingredients of MEBO, then differentiating and 

proliferating into normal cells in situ. 

Carbohydrates, fatty acids, amino acids, 

vitamins and other nutrients contained in 

MEBO provide sufficient nutrients for wound  

repair19. Also, MEBO is able to increase the 

levels of epidermal growth factor, basic 

fibroblast growth factor and vascular 

endothelial growth factor in granulation tissue, 

promote the proliferation and differentiation of 

fibroblasts and vascular endothelial cells, 

thereby accelerating wound healing20-21. 

Furthermore, hyperproliferation of fibroblasts 

can be inhibited by MEBO, therefore 

preventing excessive synthesis of collagen and 

mucopolysaccharide, reducing scar formation22. 

A micro skin of ACMG includes full-thickness 

skin structure consisting of epidermis, dermis 

and subcutaneous tissue, and each layer quickly 

interconnects with each other, hence promoting 

wound repair13. 

 

In conclusion, MEBT combined with ACMG 

could effectively promote wound healing in 

elderly burn patients, reduce scar formation and 

prevent disabilities caused by scar 

contracture23-24.

 

 
 

Figure 1: Treatment process with mild scar formation; Figure 2: Treatment process with no obvious scar 

formation.  
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Autologous Micro-skin Grafting in Treating Skin Flap 

Necrosis after Breast Cancer Surgery 
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【Abstract】Objective To evaluate the efficacy of Moist Exposed Burn Therapy (MEBT) combined 

with Autologous Micro-skin Grafting (AMG) in treating skin flap necrosis after breast cancer 

surgery. Methods 98 patients with skin flap necrosis after breast cancer surgery admitted to The 

Anyang Cancer Hospital from January 2017 to January 2020 were enrolled in the study and divided 

into study group (n=49) and control group (n=49) according to different treatment methods. Study 

group was treated with MEBT combined with AMG, while control group with recombinant human 

-basic fibroblast growth factor (rh-bFGF) combined with AMG. Levels of vascular endothelial 

growth factor (VEGF) and epidermal growth factor (EGF) in wound tissue before and after 

treatment, clinical efficacy and wound healing time were studied and compared between these two 

groups. Results After treatment, levels of VEGF and EGF both progressively increased in two 

groups, and compared with control group, study group had higher levels at day 3 (t=2.716, 2.138) 

and day 7 (t=2.187, 2.624). After 5 weeks’ treatment, study group had higher efficacy 100% vs. 

91.8% (z=-3.068), and also had shorter wound healing time 31.34±14.67 d vs. 38.89±15.44 d 

(t=2.481) (all p<0.05). Conclusion MEBT combined with AMG could significantly increase the 

levels of VEGF and EGF in wound tissue, thus promoting the formation of granulation tissue and 

reducing wound healing time, which accelerated the wound repair. 

【Key words】Moist Exposed Burn Therapy; Autologous Micro-skin Grafting; Breast cancer; Skin 

flap necrosis; Recombinant human-basic fibroblast growth factor; Vascular endothelial growth 

factor; Epidermal growth factor 

 

Breast cancer ranks top one among malignant 

tumors in female with the increasing incidence 

rate and the trend of affecting younger women 

in recent years1. Modified radical mastectomy 

is the most effective surgery to treat breast 

cancer until now. However, the skin flap 

necrosis is prone to occur after surgery because 

resecting large area from primary lesion might 

cause excessive skin tension after suture, hence 

seriously affecting the outcome of surgery and 

leading to poor prognosis in patient2. 

Epidemiological studies showed that the 

incidence rate of skin flap necrosis after breast 

cancer surgery is as high as 16.6%-60.0%2.  
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Moist Exposed Burn Therapy (MEBT) has 

significant clinical efficacy in the treatment of 

burn, pressure ulcer, diabetic foot ulcer and 

other wounds4-6. Autologous Micro-skin 

Grafting (AMG) is also widely applied in 

various wound management due to its easy skin 

harvest and high survival rate7-8. In this study, 

the efficacy of MEBT combined with AMG 

was studied. 
 

1 Clinical data 

1.1 General data 

98 patients with skin flap necrosis after breast 

cancer surgery admitted to The Anyang Cancer 

Hospital from January 2017 to January 2020 

were enrolled in the study and divided into 

study group (n=49) and control group (n=49). 

In study group, age 56.75±13.47y; lesion 

diameter 9.71±1.34 cm; invasive ductal 

carcinoma (n=27), invasive lobular carcinoma 

(n=6) and medullary carcinoma (n=16); TNM 

stage Ⅰ (n=7), stage Ⅱ (n=38), stage Ⅲ (n=4). In 

control group, age 55.81±14.75y; lesion 

diameter 9.65±1.42 cm; invasive ductal 

carcinoma (n=25), invasive lobular carcinoma 

(n=7) and medullary carcinoma (n=17) ; TNM 

stage Ⅰ (n=5), stage Ⅱ (n=40), stage Ⅲ (n=4). 

The differences of age and lesion diameter 

were tested by t test (t=0.330, 0.215; p=0.743, 

0.830), differences of pathological type and 

TNM staging were tested by Chi-square test 

(2=0.184, 0.385; p=0.912, 0.825). This study 

was approved by the Medical Ethics 

Committees of The Anyang Cancer Hospital, 

all patients signed the informed consent form. 

 

1.2 Inclusion and exclusion criteria 

Inclusion criteria: diagnosed with breast cancer, 

skin flap necrosis occurred after initial surgery. 

Exclusion criteria: (1) combined with severe 

liver, kidney and other relevant diseases (2) 

combined with malignant tumors at other sites; 

(3) allergic constitution or allergic to the drugs 

used in this study; (4) poor adherence.  

 

2 Methods 

2.1 Treatment method 

Study group: smeared Moist Exposed Burn 

Ointment (MEBO) evenly on necrotic skin flap, 

covered with MEBO impregnated gauze and 

sterile dressing in sequence, and dressing was 

changed 1-2 times a day; implanted micro-skin 

grafts into well-grown wound granulation 

tissue with 3.0-5.0 mm intervals and depth of 

2.0-3.0 mm. The preparation for micro-skin 

grafts: took proper skin grafts from donor site 

(ratio of donor size and wound size was 1:20-

1:30), then placed it into sterile saline; cut it 

into rectangular shape with the side length of 

1.0-2.0 mm by ophthalmic scissors. Performed 

MEBT on donor site, covered with MEBO 

impregnated gauze and sterile dressing on the 

wound, packed with pressure bandages for 48 

hours, and MEBO dressing was changed 

continually until wound completely healed. 

 

Control group: sprayed recombinant human-

basic fibroblast growth factor (rh-bFGF) 

evenly on wound, covered with rh-bFGF 

impregnated gauze and sterile dressing in 

sequence, and dressing was changed 1-2 times 

a day; implanted micro-skin grafts into well-

grown wound granulation tissue as in study 

group, covered with rh-bFGF impregnated 

gauze and sterile dressing, packed with 

pressure bandages for 48 hours, and rh-bFGF 
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dressing was changed continually until wound 

completely healed. 

 

2.2 Evaluation criteria 

(1) Levels of vascular endothelial growth factor 

(VEGF) and epidermal growth factor (EGF) 

before treatment and at day 3, day 7 after 

treatment. 

 

(2) Clinical efficacy after 5 weeks’ treatment. 

Overall efficacy=healed cases + significantly 

effective cases + effective cases/ total cases × 

100%. Healed: wound completely heals; 

significantly effective: more than 75% size of 

wound heals; effective: 25%-75% size of 

wound heals; ineffective: less than 25% size of 

wound heals. 

 

(3) Wound healing time. 

 

2.3 Statistical analysis 

SPSS 23.0 was used for statistical analysis. 

Count data was represented as frequency or n 

(%), tested by Chi-square test or rank sum test; 

measurement data which follows the normal 

distribution was represented as mean ± 

standard deviation (𝑥̅±s), tested by t test.  

 

3 Results 

3.1 Levels of vascular endothelial growth 

factor (VEGF) and epidermal growth factor 

(EGF) 

Before treatment, there was no significant 

difference in levels of VEGF and EGF between 

two groups. After treatment, levels of VEGF 

and EGF both increased in two groups, and 

study group had higher levels at day 3, 

76.37±13.38 vs. 68.98±13.56, 6.37±2.33 vs. 

5.29±2.66 and day 7, 87.65±14.31 vs. 

81.44±13.79, 8.46±2.47 vs. 7.14±2.51 (all 

p<0.05), as shown in Table 1. 

 

3.2 Clinical efficacy 

After 5 weeks’ treatment, study group had 

significantly higher overall efficacy 100% vs. 

91.8% (Mann-Whitney U=777. 000, z=-3. 068, 

p=0. 002). 

 

3.3 Wound healing time 

Study group also had significantly shorter 

healing time 31.34±14.67 d vs. 38.89±15.44 d 

(t=2.481, p=0.015) 

 

 

Table 1 Levels of VEGF and EGF in wound tissue (pg/mg, 𝑥̅±s) 

Group VEGF EGF 

Before 

treatment 

Day 3 Day 7 Before 

treatment 

Day 3 Day 7 

 

Study Group 63.24±15.26 76.37±13.38 87.65±14.31 3.94±1.87 6.37±2.33 8.46±2.47 

Control Group 62.74±14.90 68.98±13.56 81.44±13.79 4.08±2.15 5.29±2.66 7.14±2.51 

t value 0.164 2.716 2.187 0.344 2.138 2.624 

p value 0.870 0.008 0.031 0.732 0.035 0.010 
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4 Discussion 

Skin flap necrosis is the most common 

complication after breast cancer surgery, it 

might be caused by excessive 

electrocauterization, high tension of skin flaps, 

poor drainage, and excessive inflammation, 

which postpone wound healing, thereby 

affecting the functions of upper extremities and 

prognosis of patients. The main treatment 

methods for flap necrosis include debridement 

combined with dressing changes, skin flap 

transplantation, vacuum sealing drainage and 

MEBT etc. 

 

Levels of VEGF and EGF both progressively 

increased at day 3 and day 7 after treatment, 

and study group had significantly higher 

clinical efficacy and shorter healing time than 

control group, which demonstrated that MEBT 

was effective in this kind of wound. 

 

A micro-skin graft consists of epidermis, 

dermis and subcutaneous tissue, each layer of it 

therefore can rapidly interconnect after 

implantation into well-grown wound 

granulation tissue. Furthermore, MEBO 

contains rich nutrients of carbohydrates, amino 

acids, fatty acids and vitamins, which provides 

great nutrition for growth of micro-skin grafts 

and wound repair9. 

 

In conclusion, MEBT combined with AMG 

could significantly increase levels of VEGF 

and EGF in wound tissue, thus promoting 

wound repair and reducing wound healing time.
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Global Regenerative Medicine & Wound Repair Workshop - 

Management of Diabetic Foot Ulcer was Held Online 
 

On July 27, 2022, Global Regenerative Medicine & Wound Repair Workshop - Management of 

Diabetic Foot Ulcer (DFU) hosted by the International Society of Regenerative Medicine and 

Wound Repair (ISRMWR) was successfully held online. Approximately 300 medical 

professionals worldwide registered for this training, and attendees came from China, Malaysia, 

Indonesia, India, the Philippines, Singapore, Peru, and Ecuador. 
 

 
 

3 experts from the Philippines and Malaysia, shared a wide variety of contents related to DFU, 

from the overview to the application of regenerative medical technology in DFU. 

 

Dr. Paulyn Ubial from the Philippines, former Secretary of the Philippine Department of Health, 

made the first speech - Diabetic Foot Ulcer Overview and Assessment, in which she went in 

details to talk about the epidemiology, etiology and prognosis of DFU. 

 

Global Regenerative Medicine & Wound Repair Workshop - 

Management of Diabetic Foot Ulcer was Held Online 
 

On July 27, 2022, Global Regenerative Medicine & Wound Repair Workshop - Management of 

Diabetic Foot Ulcer (DFU) hosted by the International Society of Regenerative Medicine and 

Wound Repair (ISRMWR) was successfully held online. Approximately 300 medical 

professionals worldwide registered for this training, and attendees came from China, Malaysia, 

Indonesia, India, the Philippines, Singapore, Peru, and Ecuador. 
 

 
 

3 experts from the Philippines and Malaysia, shared a wide variety of contents related to DFU, 

from the overview to the application of regenerative medical technology in DFU. 

 

Dr. Paulyn Ubial from the Philippines, former Secretary of the Philippine Department of Health, 

made the first speech - Diabetic Foot Ulcer Overview and Assessment, in which she went in 

details to talk about the epidemiology, etiology and prognosis of DFU. 

 
Subsequently, Dr. Kishen Baboo Ramasamy from the Department of Wounds and Department of 

Orthopedics of Tengku Ampuan Rahimah Klang Hospital in Malaysia discussed DFU treatment 

extensively, including systemic treatment and local treatment, as well as how regenerative medical 

technology could be used as an effective treatment approach. 

 

Dr. Gerald Abesamis, surgeon from Asian Hospital and Medical Center & ManilaMed Medical 

Center, fueled up the last session with numerous cases that he treated using regenerative medical 

technology, providing convincing proofs on the advantages of regenerative medical technology in 

the treatment of DFU.  

 

At last, the workshop was concluded with the recorded keynote speech of the 2021 Diabetic 

Lower Extremity Symposium - New Treatments in Diabetic Foot Ulcer and Chronic Wounds by 

Professor Robert Kirsner from the University of Miami Miller School of Medicine.  

 

This workshop provided comprehensive contents regarding DFU management. Looking forward, 

ISRMWR will launch its last episode of the 2022 series - Management of Pressure Ulcer in 

November. Stay tuned.  
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