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Moaqalado asagi atraflarin xronik xoralarimin miialicasindon alinan effektivliyin vakuum-terapiya (VAK-
terapiya), carrahi miialica va hialuron tursusu preparatlarim oziinds birlasdiran kompleks miialica vasitasila
artirdmast magsadila aparilmis tadqiqat isi hagqinda malumat verilmisdir.

Asagt atraflarinda xronik xoralar olan 52 xasto tadqiq edilib. Xastolorin aksariyyati (48 nafor) qadin, yast
45-1> 75 arasinda idi. Miialiconin effektiviiyi xoralarin klinik sagalma alamatlarina, mikrobioloji tadgiqatin
naticalorine va immunoloji gostaricilorina gora qiymoatlondirilmisdir. Biitiin xastolords yaralarin tam
sagalmasina nail olunmusdur. Xastalordon 67%-da kégiiriilmiis autodermotransplantat hayat qabiliyyatini
davam etdirmisdir. 28% xastada ilkin transplantat hissavi lizisa ugradigina gora, tokrar operasiyaya ehtiyac
yaranmigdir. 3% xastado isa yara operativ miidaxila olmadan sagalmisdr.

Belslikla, xronik xoralarin miialicasina miiasir kompleks yanasma problemi radikal sakilda hall etmaya
imkan verir. Buna T-helper hiiceyralorinin adekvat artimi fonunda immunitetin B-hiiceyra boliimiiniin
azalmasi, T- va B-hiiceyra boliimlari arasinda miivazinat halinin barpasi ilo birga dovr edon immun
komplekslarin saviyyasinin normallasmasi siibut edir.
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Summary. The article presents the results of a study conducted to improve treatment effectivenes of
patients with chronic wounds of the lower extremities by using of complex treatment, which included VAC
(Vacuum Assisted Closure) therapy, surgical treatment and hyaluronic acid preparations. The 52 patients
with chronic wounds of the lower extremities were examined. Mostly they are women (48) aged 45-75 years.
Evaluation of the treatment effectiveness was based on the study of clinical indicators of wound healing,
microbiological studies and immunological data. Complete wound healing was achieved in all patients. In
67% of patients, the transplanted audoderm graft engrafted completely. In 28%, partial lysis was observed,
which required repeated operations. In 3% of the wounds healed without surgery.

A modern integrated approach can radically solve the problems of chronic wound healing, as evidenced
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by a decrease in the B-cell link of immunity against the background of an adequate increase in T-helpers and
restoration of the balance between T- and B- cellular links with normalization of the CIC.

Introduction. Due to the increase in the
number of patients with chronic diseases such
as diabetes, cardiovascular and cerebrovascular
diseases, cancer as well as local vascular
diseases, infections and injuries [1,2,3], an
increasing numerous of chronic wounds are
observed. A chronic wound is commonly
referred to as tissue defects with signs of a
prolonged inflammatory process without a
tendency to improve, provided adequate
treatment for 4-6 weeks. Worldwide, there are
more than 6.5 million patients with chronic
wounds, and the total medical costs for their
treatment exceed 25 billion US dollars per year
[4]. According to etiology, there are categories
of patients with the highest incidence of chronic
wounds — these are diabetic foot ulcers, venous
ulcers of the lower extremities and bedsores
[5,6]. The high prevalence, high frequency of
amputations and relapses of chronic wounds
imposes a serious economic and social burden
on the healthcare system [5,6,7]. However,
innovations in clinical treatment and wound
care are not enough to date. One of the new
promising methods for the wounds treatment of
various etiologies is the method of vacuum
influence. Treatment of wounds using negative
pressure (vacuum therapy, negative pressure
wound therapy — NPWT, vacuum assisted
closure — VAC) is one of the types of local
treatment that is used to improve the course of
the wound healing process [8, 9]. In recent
years, significant progress has been made in the
study and use of VAC therapy, however, the
mechanisms of the influence of this method on
various parts of the course of the wound process
require further research.

The purpose of the study: to improve the
results of treatment of patients with chronic
wounds of the lower extremities by using
complex treatment, including VAC-therapy,

surgical treatment, hyaluronic acid preparations.

Materials and methods. In the period from 2018 to
2023 52 patients with chronic wounds of the lower
extremities were treated and examined in the clinic of the
department. Mostly they are women (48) aged 45 to 75
years. The area of the wounds ranged from 5 to 30 cm in
diameter. Among the causes, 23 (44.3%) were
complications of chronic venous insufficiency, in 13
(25%) the cause of wounds was mechanical trauma, in 8
(15.4%) animal and insect bites; in 5 (9.6%) — the
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consequences of acute purulent diseases and in 3 (5.7%)
bedsores. Evaluation of the effectiveness of treatment was
carried out on the basis of the study of clinical indicators
of wound healing, microbiological studies and
immunological data.

Microbiological studies were carried out after the
treatment of the wound with a solution of "Betadine",
excision of the area of the wound surface was carried out.
The biopsy was ground in a mortar with sterile saline at
the rate of 1:10. Tenfold dilutions were prepared and
seeding was carried out according to the Gouldy method
on plates with blood nutrient agar, followed by
quantitative accounting of microbial contamination [10].
The identification of microorganisms was carried out
using MALDI-TOF spectrometry (Bruker, Germany).

We studied various components of the immune
system, in particular, its cellular immunity (total number
of T- and B-lymphocytes, subpopulations of T-
lymphocytes: CD3, CD19, CD4, CD8, CD16) by flow
cytometry, humoral immunity - changes in the content of
immunoglobulin classes: IgA , IgM, 1gG in blood serum
was determined by the method of radial immunodiffusion
according to Mancini, (1965).

Mononuclear cells were isolated from patients'
peripheral venous blood in a density gradient of 1.077
glcm. The functional activity of granulocytes was
assessed in the NBT-test by the reduction reaction of
nitroblue tetrazolium. Circulating immune complexes
(CIC) were determined by the method of V. Haskova
[11]. Patients were examined upon admission to the
hospital and on day 21 after autodermoplasty. The C-300
VAC system was used to treat wounds with negative
pressure. During the first installation of the system, the
device was adjusted to a constant aspiration mode with a
negative pressure in the wound cavity of 80-110 mmHg
vacuum dressings were used (hydrophilic polyurethane
sponges with a pore size of 400-2000 pum with a
transparent adhesive coating, connected by a drainage
tube to a vacuum source apparatus). The first period of
operation of the system lasted from 24 to 48 hours, the
second - up to 3 days, the subsequent ones - up to 5 days
on average. The system was remounted for the purpose of
wound revision and during surgical treatment in the
operating room.

Statistical data processing was carried out by
determining the arithmetic mean (M) and its error (m).
The significance of the difference between the mean
values was determined using Student's t-test. Statistical
data processing was carried out using a personal computer
using STATISTICA 6.1 software (StatSoftinc., serial
AGAR909E415822FA) and Microsoft Excel (Microsoft
Office 2016 Professional Plus, Open License 67528927)
using methods of descriptive and analytical biostatistics
and multivariate methods of statistical analysis.

Results and its discussion. Comprehensive
treatment began with VAC therapy, both to
prepare wounds for surgery, and to reduce

tissue edema, stimulate blood flow and cleanse



necrotic tissues. VAC therapy was also used
after autodermoplasty. Introoperatively, the
injection material for skin regeneration Lacerta
1.5%-1 ml was injected subcutaneously into the
edges of the wound. After the end of the course
of treatment with negative pressure in the
postoperative period, dressings with ointments
with hyaluronic acid were used: Cicatridina,
laluset for 2-3 weeks. The treatment was carried
out under the condition of adequate unloading
of the limbs.

The use of VAC-therapy contributed to the
rapid cleansing of wounds, reducing their area
and depth, accelerated the formation of
granulations and epithelization of the edges, and
reduced the cost of wound care products. The
duration of treatment of patients in the hospital
averaged (38 + 3) days. Complete wound
healing was achieved in all patients. In 67% of
patients, the transplanted audoderm graft
engrafted completely. In 28%, partial lysis was
observed, which required repeated operations.
In 3% of the wounds healed without surgery. In
2%, a pronounced pain syndrome was observed
during exposure to negative pressure, which
forced them to abandon VAC-therapy and
perform plastic surgery using a perforating
propeller flap. Relapses were observed in 2
patients after 1 year and in 1 - 2 years after
treatment.

Before starting antimicrobial therapy and
during the course of antibiotic treatment,
microbiological control was carried out. As a

result of the study, 47 strains of pathogens were
isolated. The main representatives among the
isolated microorganisms were Staphylococcus
aureus (15 strains), coagulase-negative sta-
phylococci  Staphylococcus haemolyticus (7
strains). Enterobacteria were found among
Enterobacter cloaceae (6 strains) and Esche-
richia coli (7 strains); Enterococcus faecalis (6
strains), Proteus mirabilis (1 strain) and Acine-
tobacter baumanii (1 strain). The contamination
of the wound in the examined patients at the
time of the initial examination averaged
2.6+0.03x10* CFU/mI. Purposeful antibacterial
therapy was carried out against the background
of VAC-therapy and complex surgical treat-
ment. The course of treatment was carried out
in accordance with the results of bacteriological
cultures and the choice of drugs to which the
greatest sensitivity was revealed. The VAC-
therapy we used prevented further infection of
the wound. Considering that bacterial infection
is associated with the immunodeficiency state
of the macroorganism, we studied some indi-
cators of the immune status of the examined
patients.

Studies have shown that all patients before
treatment were found to have profound
disturbances in the T- and B-cell links of
immunity.

Analysis of the results of studies of T-cell
and humoral immunity in patients with chronic
wounds of the lower extremities is shown in
Table 1.

Table 1. State of cellular and humoral immunity in examined patients before and after treatment

Indicators Control values ( n=25) | Before treatment (n=52) Afztirégigtl(l;irgz;cor
Leukocytes 5,35+0,21 7,81+0,79° 4,6+0,74
Lymphocytes % 28,71+0,81 20,12+1,67 31,67+2,63
a.n. 1,61+0,07 1,35+0,2 1,41+0,18
T- lymphocytes % 50,88+0,68 31,23+2,74 51,33+2,64
CDZ+ a.n. x10° cel /1 0,76+0,04 0,46+0,16" 0,7+0,06
T- helpers % CD4+ a.n. x10° cel /1 38,71+0,52 21,31+1,69 32,542,387
0,53+0,03 0,25+0,07 0,44+0,03
T- suppressors % CD8+ a.n. x10% cel /1 18,39+0,57 25,67+£2,0 19,17+4,04
0,30+0,02 0,36+0,05 0,2820,04
B- lymphocytes % CD19+a.n x10° cel /1 14,78+0,48 24,63+2,14 14,1714
0,25+0,01 0,43+0,09 0,31+0,06
Tx/Tc 1,97+0,07 1,15+0,14" 1,670,2
CEC unit opt. 3,42+0,23 9,94+1,36" 3,78+1,73"
IgA g/l 2,250,26 2,89+0,34 2,1+1,73
IgM g/l 1,53+0,1 1,04+0,16 2,03+0,35
IgG g/l 12,72+0,42 17,58+1,32 13,21+0,91

Notes: 1. * — p<0.05 compared to control; 2.** - p<0.05 between indicators before and after treatment
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Table 2. The level of interleukins in the examined patients before and after treatment

. After treatment for
Indicators Control values (n=15) Before treatment (n=52) 21 days (n=52)
IL -8 pg/ml 26,0+2,62 219,63+15,87 127,42+17,98
IL- 4 pg/ml 18,5+1,67 82,62+12,49* 65,43+10,74*
IL1Ra pg/ml 750+186 1596,93+582,88" 1053,74+497,68
IL — 2 pg/ml 14,50+0,93 658,39+48,49 " 455,54+47,38 "

Note: * - p<0.001 compared to control

In the studied patients, the number of
phagocytic cells and their functional activity
dropped sharply. The number of B-cells
increased to the third stage of immune disor-
ders, inversion of the second stage immuno-
regulatory subpopulations was observed, and
the balance between T- and B- cell immunity
was disturbed. The data obtained by us testify to
significantly pronounced immune disorders and
we did not determine a full-fledged immune
response.

In all patients, we found an increase in the
level of studied interleukins (Table 2).

Analysis of the content of the pro-
inflammatory cytokine interleukin-8 showed
that its growth was most pronounced in the
examined patients. The degree of growth of
interleukin-8 in blood serum demonstrates the
degree of activity of the inflammatory process,
since this chemokine, activating neutrophils,
leads to their degranulation, the release of lyso-
somal enzymes and reactive oxygen meta-
bolites, which have a damaging effect on the
mucous membranes, increasing the damaging
effect in the wound surface.

All patients had a high content of inter-
leukin-1Ra. Inflammatory reactions are accom-
panied by a complex systemic response, me-
diated through interleukin-1. Violation of
immune monitoring of the inflammation
process contributes to the activation of mucosal
antigens, an increase in the production of
soluble mediators interleukin-2, interleukin-8,
oxygen radicals and other biologically active
substances by macrophages, leading to tissue
damage, impaired penetration and the formation
of a chronic focus of inflammation. It should be
noted that for the progression of the inflame-
matory process, the imbalance in the production
of interleukin-1 antagonists by phagocytes: the
antagonist of its interleukin-1Ra receptors,
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which we observe in patients with chronic
wounds of the lower extremities, is of great
importance.

After complex treatment we observed po-
sitive dynamics of clinical and immunelogical
parameters. So, after treatment, the indicators of
T-cell immunity (CD3+, CD4+, CD19+) were
restored, the level of CIC significantly
decreased and the level of IgM increased. The
level of the studied interleukins on the 21st day,
despite a short period of time, showed a ten-
dency to normalization, which indicates a po-
sitive trend in treatment with the use of VAC -
therapy.

Features of the response of the immune
system indicate the specificity of changes in
immunity in patients with chronic wounds.
Long-term stimulation with bacterial antigens
modified by altered autologous tissue cells leads
to a chronic inflammatory process and indicates
an insufficient tension of the immune response
in the studied patients.

Clinical example. Patient B., 64 years old.
Admitted to the surgical department with a
Diagnosis: Chronic wound of the left leg
(Fig. 1).

She has been sicked for seven years after
being bitten by unknown insects. She was
treated on an outpatient basis. Objectively: on
the inner surface of the left leg there is a
wound 12x4 cm in size, covered with necro-
sis, serous-purulent discharge with a specific
smell. Bacteriological examination isolated
strains of Staph. aureus and Enterobacter
cloaceae. She received VAC-therapy during
10 days in a constant mode with a pressure of
100 mm Hg. After the session, the wound was
cleansed, covered with pink, juicy granula-
tions with signs of active marginal epitheli-
zation (Fig. 2).



Fig. 1.Patient B., 64 years old. Diagnosis: Chronic wound
of the left leg. Upon admission to the surgical department

Complete closure of the wound was
performed by performing a free autodermo-
plasty with a split perforated autodermograft
3 mm thick, 10x3 cm in size, followed by the
continuation of VAC therapy for 3 days after
the operation (P=90 mm Hg). Intraope-
ratively, Lacerta 1.5% -3 ml was introduced

Fig. 2. Patient B., 64 years old. Dz: Chronic wound of
the left leg. On the 10th day after VAC-therapy

into the wound wall and the bottom of
wound. The transplanted autodermal grafts
fully engrafted (Fig. 3).

In the postoperative period, she received
dressings with laluset ointment. She was
discharged 15 days after operation. Examined
three months later (Fig. 4).

Fig. 3. Patient B., 64 years old. Dz: Chronic wound of
the left leg. On the 7th day after the operation of
autodermoplasty
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Fig. 4. Patient B., 64 years old. Dz: Chronic wound of
the left leg. Three months after discharge



There are no complaints and wound has
been completely healed.

Conclusion. The imbalance of immunore-
gulatory mechanisms plays an important role
in the wound healing of lower extremities
chronic wounds.

A modern integrated approach can radi-
cally solve the problems of chronic wound

healing, as evidenced by decrease of the B-
cell link of immunity against the background
of an adequate increase in T-helpers and
restoration of the balance between T- and B-
cellular links accompanied with normalization
of CIC index on the 21-th day after treat-
ment.
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KIMHUKO-UMMYHOJIOTUYECKHUE ACHHEKTbI IEHEHUA XPOHUYECKUX PAH
C IPUMEHEHHUEM VAC-TEPAIIMA

Ylnenposckuii 2ocyoapcmeenmuiii meduyunckuil ynusepcumem, [Juenp, Ykpauna,
2IIpuonenposckas 2ocydapcmeenas axademus Qusuieckoli Kymmypol u cnopma, Juenp, Ypauna,
Meoicpecuonanvhasn akademus ynpagienus nepconanom, Kuees,Yekpauna,
*Vipaunckuii 2ocydapemeennpiii Xumuko-mexnonoeuueckuii ynugepcumem, JJnenp, Ypauna

Peztome. B cratbe IpEACTaBJICHBI PE3YJIbTAThl MCCICAOBAHUA, IMPOBEACHHOIO C MLCJIBIO ITOBBIILICHUSA

3 (EeKTUBHOCTH JICUCHHS MAMEHTOB C XPOHUYCCKUMH paHAMH HIDKHHX KOHEYHOCTEH IMyTeM NPHUMEHEHUS
KOMIUIEKCHOTO JeueHus, Bkimovaromero VAC-tepanuio (Vakuum Assisted Closare, Bakyym-Tepamnusi),
XUPYPTHUYECKOE JICUCHUE, TIPemapaThl THATYPOHOBOH KHCIOTHL. Ob6caenoBano 52 OOJBHBIX C XPOHUIECKUMU

56


https://repo.dma.dp.ua/2097/1/Untitled.FR11.pdf
https://repo.dma.dp.ua/2097/1/Untitled.FR11.pdf

paHaM{ HHKHUX KOHEYHOCTEeH. B ocHOBHOM 3T0 >keHIUHBI (48) B Bo3pacTe oT 45 mo 75 ner. OIeHKy
3P HEKTUBHOCTH JICUSHUS TIPOBOJIMIIA HA OCHOBAHWH WU3YUYCHHUsS KIMHUYECKUX MTOKa3aTesell 3a)KUBIICHUS PaH,
MHUKPOOHOJIOTHYECKOTO MCCIEJOBaHUsI U MMMYHOJIOTHYECKUX AaHHBIX. [loiHOE 3a)XUBICHHE paH OCTHI-
HYTO y BCeX OONBHBIX. ¥ 67% OOJIBHBIX MEepecakeHHbIH ayI0AepMOTPAHCIUIAHTAT IPUKHUIICA MTOTHOCTBIO. Y
28% HaOmoancs 4acTUYHBIN JIM3HUC, YTO MOTPeOOBajO MOBTOPHBIX omeparwii. B 3% paner 3axumm 6e3
OTIEPaTHBHOTO BMemaTeNnbcTBA. COBpEMEHHBI KOMITJIEKCHBIA TOJXOJ IIO3BOJISIET PAAMKAIBHO PEIINTh
npoOJaeMbl 3aKUBJICHUS XPOHMUYECKHX pPaH, O YeM CBHUICTEIBbCTBYET CHIDKEHHE B-KieTo4HOTro 3BeHa
MMMYHHTETa Ha (pOHE aJeKBATHOTO MOBBIMIEHUS T-XeNmepoB M BOCCTaHOBIECHHE OamaHca Mexnay T- u B-
KJIETOUYHBIMU 3BEHbSIMU ¢ HOpMaiu3aiuei nokasarens [TUK.
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