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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
This prospective study was conducted at the Department of 

Surgery of the Pavlodar branch of the NCJSC "SMU" (Non-
profit joint-stock company "Medical University of Semey" 
based on the city hospital No. 1, surgical hospital of Pavlodar, 
Kazakhstan.

Purpose: The purpose of research is to evaluate the results of 
improved autodermoplasty technique for granulating wounds of 
different origin.  

Study design: Non-randomized controlled clinical trial 
Materials and methods: The study included a total of 

100 patients with granulating purulent wounds of various 
origins aged 20 to 70 years. In the period from 2022-2024. 
The average age was 41.03 ± 1.14 years. In the main group, 
50 patients with granulating wounds were treated using an 
improved technique of free split autodermoplasty. The study 
also included a comparison group, represented by 50 patients 
who underwent traditional local treatment of wounds after 
autodermotransplantation using wet-drying gauze dressings 
impregnated with antiseptic agents. To include patients in the 
study groups regarding the state of the wound surface before 
autodermoplasty, the following criteria were selected: wounds 
of various origins with active granulation and the presence of 
signs of marginal epithelialization after complete cleansing of 
the wound surface from purulent-necrotic tissues. The wound 
surface areas ranged from 50 to 200 cm2. Accordingly, the 
criteria for excluding patients from the study regarding the state 
of the wound surface were patients with flaccid granulation 
of wounds, the presence of purulent-necrotic tissues, and the 
absence of marginal epithelialization. Informed consent was 
obtained from all patients to participate in the study.

Results: Surgical diseases with the occurrence of purulent 
wounds accounted for 25%, of which after the treatment of 
phlegmon - 10 (40%) cases, abscesses - 6 (24%), suppuration 
of postoperative wounds - 9 (36%) cases. Burn wounds of the 
IIIb degree occurred in 45%, wounds of traumatic origin 18% 
and frostbite of the III degree in 12%. The bottom of the wounds 
was represented by muscles and subcutaneous fat tissue.

The engraftment rate of autodermal grafts relative to the 
initial area of the transplanted skin flap for surgical, burn 
and traumatic wounds in the main group of patients was 
97.15±0.28%, 95.35±0.28% and 96.89±0.37%, respectively, 

which corresponded to the criterion of complete engraftment. 
For frostbite wounds, it was 81.2±1.14%, which was assessed as 
partial engraftment. In the comparison group, in surgical, burn 
and traumatic wounds, the degree of engraftment of autodermal 
grafts relative to the initial area of the transplanted skin flap 
was characterized as partial engraftment (78.75±0.41%, 
76.0±0.28%, 80.0±0.9%, respectively), and as non-engraftment 
- in wounds due to frostbite (50.0±0.58%).

After autodermoplasty of granulating wounds in 100 patients, 
wound complications were observed in 14 (14%) patients 
(Table 7). Of these, there were 2 (4%) cases in the main group 
of patients and 12 (24%) in the comparison group (χ2 = 6.728; 
p = 0.01).

Key words. Granulating wounds, autodermoplasty, purulent 
surgery.
Introduction.

Treatment of patients with vast purulent wounds and soft tissue 
deformities formed after traumatic, thermal injuries and surgical 
debridement of focal infections occupies an important place in 
purulent surgery. Their spread does not tend to decrease. In the 
USA, 2.5 million patients suffer from chronic surgical wounds, 
and in Western Europe they occur in 1-4% of the population 
[1,2]. 

One type of purulent wounds is burning wounds. Given 
the rapid pace of technological progress, an increase in 
hospitalization of patients due to thermal injury is expected. 
Data from individual authors indicate that in the USA, about 
2 million people annually suffer a burning injury, and of these, 
20% are treated in specialized hospitals [3]. Autodermoplasty 
is the most effective method of treating acute burning injury, as 
well as preventing post-burn scars and contractures [4]. 

Improving treatment outcomes for patients with trauma-related 
skin defects also requires studying. This is also due to the fact 
that concomitant trauma to integumentary tissue calls for plastic 
surgery [5]. Patients with open bone fractures complicated by 
soft tissue deformities are mainly relatively young people of 
working age [6]. Despite medicine achievements, the results 
of such patients’ treatment cannot always be considered 
satisfactory [7-9]. It is necessary to find the ways to perform 
delayed operations to restore integumentary tissue, including 
autodermoplasty.       

It is known that some patients with granulating wounds 
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after traumatic, thermal injuries and surgical debridement of 
focal infections require free split autodermoplasty. The main 
condition for autodermoplasty is the development of healthy 
granulation tissue. It is formed regardless of wound mechanism, 
since it is a pathophysiological process irrespective of wound 
etiology. Despite technical simplicity, the results of free split 
autodermoplasty are far from satisfactory ones. The main 
problems in the early postoperative period after autodermoplasty 
are the development of infectious complications and wound 
abscess, rejection and lysis of autodermic graft. In general, skin 
graft engraftment accounts for 50-70% of cases, which suggests 
the need for reoperation and prolongation of treatment time for 
patients [10].   

The efficiency criteria of split autodermoplasty for granulating 
wounds are skin autograft engraftment and uncomplicated 
course of wound after skin flaps transplantation. Since, in the 
postoperative period, the rate of autodermic graft engraftment 
decreases due to flap suppuration, lysis or rejection. Repeated 
autodermoplasty interventions will be required. As a result, 
treatment periods for patients are extended and significant 
economic damage is caused due to rising treatment costs. 

To improve the results of granulating wounds healing with 
autodermoplasty, search for the ways to combine it with new 
therapeutic technologies continues [11]. Thus, a combination 
of classical autodermoplasty and cellular technologies has been 
proposed, it represents an interesting direction in plastic surgery 
for purulent-septic lesions. There is a promising development 
of biotechnological methods for temporary replacement of 
skin, in particular the use of decellularized cadaveric skin 
[12]. However, despite successful development of regenerative 
biology and medicine, most developments are at the stages 
of preclinical and clinical trials and cannot yet be used in 
widespread clinical practice. As a result, complete engraftment 
of skin graft on the wound surface is not always possible. In 
addition, surgical wounds of different origin develop with 
distinctive courses and require selection of special treatment 
approaches. Thus, an analysis of existing methods of surgical 
wounds autodermoplasty shows the need for further searches in 
optimizing the results of its use.  

The purpose of research is to evaluate the results of improved 
autodermoplasty technique for granulating wounds of different 
origin.
Materials and Methods.

A total of 100 patients with granulating septic wounds of 
different origin aged from 20 to 70 years were treated under 
controlled clinical observation. The average age was 41.03±1.14 
years. Median age is 41 years. Among the patients, 62% were 
men and 38% were women. 

In the main group, 50 patients with granulating wounds 
were treated using an improved technique of free split 
autodermoplasty. For this purpose, a skin flap 0.3 mm in 
thickness was taken with an electric dermatome. After applying 
perforative insections, autoskin graft was placed on the prepared 
surface of granulating wound. A dosing stretched knotless 
polypropylene mesh was placed over the graft. Propylene mesh 
was fixed with interrupted sutures along the perimeter to the 
healthy skin around wound for 7 days. The first dressing was 

performed on the third day by replacing a gauze layer of the 
dressing, leaving polypropylene mesh on the autograft surface. 
On the seventh day after autodermoplasty, polypropylene mesh 
was removed from the wound surface with autoskin graft. 
Then a thin layer of ointment was applied daily to the wound 
surface, together with open wound management until complete 
epithelization of wound occurred.  

The research also included a comparison group of 50 patients 
who underwent traditional local treatment of wounds after 
autodermal transplantation using wet-dry gauze dressings 
impregnated with antiseptics.  

To include patients in the research groups regarding the 
condition of the wound surface before autodermoplasty, the 
following criteria were selected: wounds of different origin 
with active granulation and the presence of signs of marginal 
epithelization after complete cleansing of the wound surface 
from purulent-necrotic tissue. The wound surface areas ranged 
from 50 to 200 cm2. Accordingly, the criteria for excluding 
patients from the research regarding the condition of the wound 
surface were patients with hyposthenic granulation of wounds, 
the presence of purulent-necrotic tissue, and the absence of 
marginal epithelialization. All patients provided their informed 
consents to participate in the research.   

Patients’ distribution according to the causes of granulating 
wounds is shown in Table 1.

Table 1. Patients’ distribution according to the causes of wounds.

Research 
group

Surgical 
diseases, 
n

IIIb 
degree 
burns, n

Traumatic 
wounds, n

Frostbites,
n In all

Main 13 23 9 5 50
Comparison 12 23 8 7 50
χ2

p
0.053
0.818

0.000
1.000

0.071
0.791

0.379
0.539

Total, n 25 45 18 12 100 
% 25 45 18 12 100

Surgical diseases with purulent wounds accounted for 25%, 
among them 10 cases (40%) – after treatment of phlegmon, 
6 cases (24%) – abscesses and 9 cases (36%) – pyesis of 
postoperative wounds. IIIb degree burn wounds occurred in 
45%, traumatic wounds in 18%- and III-degree frostbite in 12%. 
The wound bed was represented by muscles and subcutaneous 
adipose tissue.  

In 41% of cases, the wounds were localized in the lower 
extremities, in 25% - in the upper extremity, and in 34% on 
the body. Concomitant diseases were present in 37% of patients 
with the following frequency (Table 2): arterial hypertension 
was established in 9 patients, coronary heart disease and chronic 
heart disease – in 14, chronic pyelonephritis – in 6, adipositas – 
in 5 and compensated diabetes – in 3 patients. The distribution 
of concomitant pathologies in the research groups of patients 
was comparable (χ2 = 0,043; p = 0,836).

Engraftment of 90% of grafted skin flap was taken as complete 
autograft engraftment, from 50 to 90% as partial, and engraftment 
below 50% of flap was not considered as engraftment. 

During the statistical analysis of the research material, the 
following indicators of variation statistics were determined: 
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arithmetic mean (M), standard error (±m), standard deviation 
(SD). For the statistical analysis of nominal data, the Pearson 
Chi2 test was used, and with an expected frequency of less than 
5, the Fisher test was used. Statistical analysis was performed 
using SPSS software version 20.0, with p<0.05, the results were 
considered statistically significant.

Table 2. Structure and frequency of concomitant pathologies in groups.

Nosologies
Main group Comparison 

group Total

n = 50 n = 50 n = 100
Arterial 
hypertension 5 4 9

χ2

p
0.122
0.727

Coronary heart 
disease 4 3 7

χ2

p
0.154
0.696

Chronic heart 
diseases 3 4 7

χ2

p
0.154
0.696

Chronic 
pyelonephritis 3 3 6

χ2

p
0.000
1.000

Adipositas 2 3 5
χ2

p
0.211
0.647

Diabetes 1 2 3
χ2

p
0.344
0.558

Total 18 19 37
χ2

p
0.043
0.836

Table 3. Results of autograft engraftment depending on the granulating 
wounds autodermoplasty technique.

Patient groups

Total number of 
patients, 
n

Among them, 
the number 
of patients 
with complete 
autograft 
engraftment

χ2 /p

n %
Main 50 48 96 χ2=6.728 

p=0.01Comparison 50 38 76

Results.
Table 3 presents the results of treatment of granulating purulent 

wounds depending on the autodermoplasty technique.
Out of 50 patients in the main group, 48 (96%) of 50 patients 

had complete engraftment of grafted skin flap at the recipient 
site, while in the comparison group of 50 autodermoplasty 
cases, engraftment was achieved in 38 (76%) patients (χ2=6.728; 
p=0.01).  

The rate of autodermic grafts engraftment differed depending 
on the causes of granulating wounds (Table 4). In the main 

group of patients during surgical wound healing, grafted skin 
flaps completely (100%) survived at the donor sites, while in the 
comparison group, out of 12 cases of autodermotransplantation, 
autodermic graft engraftment was established in 10 cases 
(83.3%). A similar picture was also observed in traumatic 
wounds healing in 9 out of 9 (100%) patients in the main group 
and in 7 out of 8 (87.5%) patients in the comparison group.

Table 4. Results of autodermoplasty depending on the causes of 
wounds.

Patient 
groups

Surgical 
wounds, n

Burn wounds, 
n

Traumatic 
wounds, n

Frostbite 
wounds, n 

n1 n2 % n1 n2 % n1 n2 % n1 n2 %
1st 13 13 100 23 22 95.7 9 9 100 5 4 80
2nd 12 10 83.3 23 18 78.3 8 7 87.5 7 3 42.3
Note: 
n is the number of patients by nosology, among them.
n1 is the number of patients in the research groups.
n2 is the number of patients with complete engraftment of autodermic graft.

These indicators were somewhat lower in the patient group 
with burn wounds. And in the patient group with frostbite 
wounds, the rate of skin graft engraftment in the main group of 
patients is the lowest – 80% and 42.3% in the comparison group, 
respectively. The last-mentioned is associated with pervasive 
changes in tissues under the influence of low temperatures, 
which will require significant efforts to treat patients. 

Thus, in the main group of patients, in relation to cases of 
autodermoplasty, the results of graft engraftment by 7 days after 
transplantation were assessed as complete engraftment of graft, 
and in the comparison group – as its partial engraftment to the 
recipient site. The best results were in the group of patients with 
granulating wounds of surgical and traumatic origin, the worst 
ones – with frostbite wounds. 

The degree of autodermic grafts engraftment relative to the 
initial area of grafted skin flap was higher in the main group 
of patients compared to the comparison group (Table 5). When 
using improved autodermoplasty technique, preservation of 
96.06±0.2% of the initial area of grafted skin flap was achieved, 
and in the comparison group this indicator was 77.34±0.33 (t = 
48.51; р<0.05).

Table 5. The degree of autodermic graft engraftment relative to 
the initial area, depending on the type of granulating wounds 
autodermoplasty technique.

Patient group Degree of autograft 
engraftment (%)

t-criterion,
p

Main 96.06±0.2 t = 48.51
р<0.05Comparison 77.34±0.33

The degree of autodermic grafts engraftment relative to the 
initial area of grafted skin flap differed depending on the causes 
of granulating wounds (Table 6).

The degree of autodermic grafts engraftment relative to the 
initial area of grafted skin flap for surgical, burn and traumatic 
wounds in the main group of patients was 97.15±0.28%, 
95.35±0.28% and 96.89±0.37%, respectively; this met the 
criterion of complete engraftment. For wounds due to frostbite, it 
was 81.2±1.14%, which was assessed as partial engraftment. In 
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the comparison group, for surgical, burn and traumatic wounds, 
the degree of autodermic grafts engraftment relative to the initial 
area of grafted skin flap was characterized as partial engraftment 
(78.75±0.41%, 76.0±0.28%, 80.0±0. 9%, respectively), and for 
wounds due to frostbite – as non-engraftment (50.0±0.58%).  

After granulating wounds autodermoplasty in 100 patients, 
wound complications were observed in 14 patients (14%) 
(Table 7). Among them, there were 2 cases (4%) in the main 
group of patients and 12 cases (24%) in the comparison group 
(χ2 = 6.728; p = 0.01).

Of 14 cases of wound complications, 7 cases (50%) were the 
cases of graft lysis/rejection. Of 7 cases, 5% lysis/rejection of 
autograft was established in 1 case, 10% in 2 cases, and 25% in 
4 cases. Wound abscess occurred in 5 cases, and in two cases 
there was partial necrosis of graft.   

Thus, the best results of autodermoplasty in granulating surgical 
wounds treatment with the use of developed algorithm for 
perioperative protection of skin graft after granulating wounds 
autodermoplasty are ensured by frame protective function 
of polypropylene mesh to autodermic graft, the presence of 
pressing (compression) effect on transplanted skin autograft at 
the recipient site of wound, ensuring “the effect of tight contact 
of graft with the wound surface” with the possibility of using 
an early first dressing on the fifth day, improving the drainage 
function due to water-repellent function of mesh polypropylene 
material, increasing the sorption function of the dressing and 
wound aeration, nonivasiveness.
Discussion.

As we have indicated, the main method of treating granulating 
wounds is free skin grafting with a split autodermal graft [13]. 
Its main advantages are the possibility of one-stage closure of 
large wounds, low trauma and technical simplicity of execution.

Autodermoplasty can be performed with healthy granulation 
tissue. It is formed regardless of the mechanism of wound 
occurrence, as it is a consequence of a single pathophysiological 
process. The main problems in the early postoperative period 
after autodermoplasty are the development of infectious 
complications with wound suppuration, rejection and lysis of the 
autodermograft. In general, the engraftment of the skin graft is no 

more than 50-70% of cases, which suggests the need for a second 
operation and an extension of the treatment period for patients 
[10]. To improve the results of treating granulating wounds with 
autodermoplasty, the search for ways to combine it with new 
treatment technologies continues [11]. Thus, a combination of 
classical autodermoplasty and cellular technologies has been 
proposed, which is an interesting direction in plastic surgery 
of purulent-septic lesions. The prospects for the development 
of biotechnological methods for temporary replacement of the 
skin, in particular the use of decellularized cadaveric skin, are 
noted [12]. However, despite the successful development of 
regenerative biology and medicine, most developments are at 
the preclinical and clinical trial stages and cannot yet be used in 
widespread clinical practice. As a result, complete engraftment 
of the skin graft on the wound surface is not always possible.

Thus, the analysis of existing methods of autodermoplasty 
of surgical wounds shows the need for further searches in 
optimizing the results of its application. It is noteworthy that 
we have not found an analogue of the applied method of 
autodermoplasty of wounds in the literature.

Despite the successful development of regenerative biology 
and reconstructive medicine, most developments in wound 
autodermoplasty are at the preclinical and clinical trial stages 
and cannot yet be used in widespread clinical practice. Complete 
engraftment of the skin graft on the wound surface is not always 
possible, as indicated in the introductory part of the article.

The technique of autodermoplasty used by us for granulating 
wounds is simple to use, economically advantageous and improves 
the results of engraftment of skin autografts at the recipient site. In 
the future, it is planned to study the remote results, paying attention 
to the cosmetic and functional consequences.
Conclusion.

1. The improved free split autodermoplasty technique is 
an effective treatment method for granulating wounds with 
a high flap survival rate. Its use increases the percentage 
of autodermic graft engraftment relative to the amount of 
performed autodermoplasty to 96% in comparison with the 
group of patients (76%) treated with traditional method of 
wound management (χ2=6.728; p=0.01). 

Patient group
Surgical wounds Burn wounds Traumatic wounds Frostbites
The degree of graft 
engraftment, (%)

The degree of graft 
engraftment, (%)

The degree of graft 
engraftment, (%)

The degree of graft 
engraftment, (%)

Main 97.15±0.28 95.35±0.28 96.89±0.37 81.2±1.14
Comparison 78.75±0.41 76.0±0.28 80.0±0.9 50.0±0.58
t-criterion
p

37.06
<0.05

48.87
<0.05

17.36
<0.05

24.39
<0.05

Table 6. The degree of autodermic grafts engraftment relative to the initial area of grafted skin.

Patient group
Type of complication In allPyesis Necrosis Lysis/rejection
n n n n %

Main (n=50) 1 - 1 2 4
Comparison (n=50) 4 2 6 12 24
Total 5 2 7 14 14
Note:  - reliability of complications development in groups: χ2 = 6.728; p = 0.01

Table 7. Structure and frequency of wound complications after closure of skin deformities after using various autodermoplasty techniques.
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2. In the main group of patients, the degree of transplanted 
autodermic graft engraftment relative to the initial area also 
increases from 77.34±0.33% to 96.06±0.2% (t = 48.51; p<0.05) 
in comparison with patients treated with traditional method of 
granulating surgical wounds autodermoplasty.
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