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The purpose of the study was to evaluate the ef-
fectiveness of low-intensity laser radiation in the com-
plex treatment of trophic ulcers of the lower extremi-
ties in patients with varicose veins based on objective
criteria.

Materials and methods. Clinical and histomor-
phological studies were performed on patients aged
15 to 75 years who were treated for small and me-
dium stage Il ulcers on the lower extremities at the
Training and Surgical Clinic of the Azerbaijan Medical
University and the Central Hospital of the Gazakh re-
gion. The criteria for inclusion in the study were men
and women of the above mentioned age, and the
presence of ulcerative necrotic lesions of the lower
extremities. The exclusion criteria were heart failure,
systemic diseases, oncological diseases, hormone
therapy, and pregnancy. The patients included in the
study groups were comparable in age and sex char-
acteristics, the volume of ulcerative lesions of the
lower extremities, the duration of the disease and the
somatic state. In the main group, in the treatment of
trophic ulcers of the lower extremities of small and
medium sizes, Venocoryl ointment, low-intensity la-
ser radiation and endovenous laser ablation using a
modified ptfe-coated cylindrical light guide were used.
The control group included 25 patients, in whose re-
gional treatment only standard retro-specific methods
of treatment using endovenous laser ablation were
used. The comparison group included 25 patients who
underwent endovenous laser ablation and were pre-
scribed Venocoryl ointment. The experimental groups
included 21 men and 54 women aged 15 to 75 years.

Results and discussion. The rate of healing of tro-
phic ulcerative wounds during the second month after
the start of therapy in the main group in patients of
the main group was 0.131 + 0.008 cm? per day, in the
comparison group — 0.125 £ 0.007 cm?; in the control
group — 0.072 + 0.004 cm? per day. When observing
patients for up to 6 months, the following was noted:
in the main group, after the application of the laser, it
was possible to completely heal the wound defect in

21 patients (84%) in the main group, 17 patients in the
comparison group (68%) and 13 patients in the con-
trol group (52%). In the course of the research, it was
found that in the main group for the first month there
is an active process of epithelization and a reduction,
against this background, of the ulcer, and, despite the
decrease in the rate of reparative processes in this
group, the ulcer epithelializes much earlier and faster.

Conclusion. The high rate of healing with the use
of laser radiation, compared with standard treatment,
was maintained throughout the study period.

Keywords: varicose veins, trophic ulcer, treat-
ment, rate of epithelialization.

Introduction. Varicose veins of the lower extrem-
ities are a widespread pathology, especially among
representatives of both sexes aged 25-50 years, that
is, in the most socially active part of the population,
and more than 15% of cases have severe forms of the
disease with pronounced trophic and recurrent ulcers
[1, 2, 3]. Adequately selected therapeutic and preven-
tive methods and means play a very important role in
solving this urgent problem for modern medicine. Now
patients have begun to pay more attention to aes-
thetic aspects, which is achieved by the introduction
of minimally invasive techniques [4, 5, 6]. This forces
specialists to resort to new methods of surgical treat-
ment, in particular, endovenous laser obliteration,
which, in addition to a good cosmetic result and the
possibility of outpatient use, is characterized by a low
risk of complications [7, 8]. Currently, high-tech dress-
ing materials are used in practice to accelerate the
healing of chronic wounds, but only after preliminary
treatment of the wound or the bottom of the ulcer to
remove purulent necrotic masses, and after cleansing
the wound many methods and means are proposed
to stimulate reparative processes, among which col-
lagen preparations, concentrated platelet suspension
can be shown [9].

It should be noted that regardless of the etio-
logical causal factors of the occurrence of wounds,
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modern principles of regional impact on them and
treatment of varicose veins are based on complex
treatment using both conservative and classical sur-
gical and intravascular, that is, invasive, minimally
invasive surgical methods. At the same time, the
basis of all types of surgical interventions is the re-
moval of varicose altered pathological tissues and the
complete elimination of the pathological process. It is
possible to point out some disadvantages of surgical
intervention, in particular, traditional phlebectomy —
that is a high traumatism, an increase in the duration
of hospitalization or hospital bed days, which, in turn,
negatively affects the entire postoperative period and
the course of medical and social rehabilitation of pa-
tients [10, 11].

The purpose of the study was to evaluate the
effectiveness of low-intensity laser radiation in the
complex treatment of trophic ulcers of the lower ex-
tremities in patients with varicose veins based on ob-
jective criteria.

Materials and methods. Clinical and histomor-
phological studies were performed on patients aged
15 to 75 years, treated for small and medium stage I
ulcers on the lower extremities in the Educational and
Surgical Clinic of the Azerbaijan Medical University
and the Central Hospital of the Gazakh district. The
criteria for inclusion in the study were men and wom-
en of the above mentioned age, and the presence of
ulcerative necrotic lesions of the lower extremities.
The exclusion criteria were heart failure, systemic dis-
eases, oncological diseases, hormone therapy, and
pregnancy. The patients included in the study groups
were comparable in age and sex characteristics, the
volume of ulcerative lesions of the lower extremities,
the duration of the disease and the somatic state.

The study was carried out in compliance with the
basic provisions of the “Rules of ethical principles of
scientific medical research with human participation”,
approved by the Declaration of Helsinki (1964-2013),
ICH GCP (1996), EEC Directive No. 609 (dated
24.11.1986). All the participants were informed about
the goals, organization, methods of examination and
signed an informed consent to participate in the com-
pletely anonymous study.

To conduct a comparative analysis, patients
were randomly divided into three groups: the main
group, the comparison group and the control group.
25 patients were included into each group, in the lo-
cal treatment of whom various methods and means
of treatment were used. In the main group, Venocoryl
ointment, low-intensity laser radiation and endove-
nous laser ablation using a modified cylindrical fiber
with ptfe-coating (EVLA) were used in the treatment
of trophic ulcers of the lower extremities of small and
medium sizes. The control group included 25 patients,
in whose regional treatment only standard retro-spe-

cific methods of treatment with the use of EVLA were
used. The comparison group included 25 patients
who underwent EVLA and were prescribed Venocoryl
ointment. The experimental groups included 21 men
and 54 women aged 15 to 75 years (Table 1).

Table 1 — Age-sex indicators of the examined patients
(%)

Age (15-75) Gender
n=75 Male Female
15-35 7 (33%) 11 (20%)
36-55 9 (43%) 19 (35%)
56-75 5 (24%) 24 (45%)
Total 21 (28%) 54 (72%)

The study of trophic ulcers determined the num-
ber, localization, depth and magnitude of ulcers.

Clinical indicators of regeneration included the
number of granulations and marginal epithelization:

0 — their absence;

1 — fine-grained (single) granulations and poorly
expressed marginal epithelization;

2 — coarse-grained multiple granulations and a
distinct border of marginal epithelization.

Based on a dynamic study of the area of a trophic
ulcer, its healing rate was calculated using the formu-
la Vs = (S-Sn) /t, using the technique of Popova L. N.,
where S is the area of the ulcer before treatment, Sn
is the area during subsequent measurements, t is the
number of days between measurements. To deter-
mine the area of the ulcer by digital photography, fol-
lowed by a similar computer calculation of the defect
areas, an iPhone application program — LesionMeter
was used.

The obtained results were statistically processed
with a comparison of the average values (M+m) of the
epithelialization rate of the groups. The reliability of
the differences was determined using the nonpara-
metric Wilcoxon-Mann-Whitney criterion. The analy-
sis was carried out using Statistica 10.0 and Micro-
softExcel 2007 programs. The values of p<0.05 were
assumed to be reliable.

Results and discussion. In all patients, as a
manifestation of varicose veins, there was an ulcer-
ative defect of the skin and soft tissues on the lower
limb (trophic ulcer), existing from the appearance of
the first clinical symptoms to the doctor’'s appoint-
ment for more than 6 weeks. The criteria for inclusion
of patients in the study were: patients of both sexes
older than 18 years, who, according to clinical and in-
strumental examination, have ulcerative defects that
do not extend to bones, muscles, tendons, voluntary
informed written consent of all patients to participate
in the study.

In most cases, ulcerative defects were 4—7 cm?
in area. The complex of clinical evaluation of the
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effectiveness of the applied treatment methods in-
cluded the following criteria: reduction of the size of
the wound surface, as well as the onset of marginal
epithelialization and its rate. The revealed statistical
data show that wound cleansing and reparative pro-
cesses, when using laser radiation at certain stages
of observations, were more pronounced and faster
than against the background of traditional therapy,
that is, in the control group and in the comparison
group. At the same time, it should be noted that in this
group there were practically painless manipulations
that were not accompanied by trauma of the young
granulation tissue. The dynamics of the healing rate
of purulent-necrotic wounds in all groups of patients is
presented in Table 2. At the initial stage, the average
healing rate of trophic ulcers was higher in the com-
parison group compared to the main group, but there
was no significant difference between the two groups
compared (p = 0.5266).

Statistically significant differences in the studied
groups at this stage were characterized by the indi-
cators recorded in the main and control groups (p =
0.0001). When assessing the course of the wound
process during therapeutic and preventive measures,
the rate of wound healing per day in patients with
the inflammatory process in the main group during
the first week was 0.125 £ 0.009 cm?, in the control
group — 0.065 £ 0.005 cm?, and the rate of reduction
of the area of ulcers in the comparison group — 0.133
1+ 0.009 cm? per day. In the main group, against the
background of the appearance of single granulations
and the formation of a thin film over the entire sur-
face of the wound in the early regenerative period,
active marginal epithelization was observed more
pronounced than in other groups.

Table 2 — Indicators of the healing rate of trophic ulcers
in groups of patients at early stages (Mt m)

Patient groups Average eplghellallzatlon rate,

cm? per day
0.125 + 0.009

Main group (n=25) P comp. = 0.5266
P = 0.0001

Comparison group 0.133 £ 0.009

(n=25) P_..=0.0001

Control group (n=25) 0.065 + 0.005

Note: P is the statistical significance of the difference
(Mann-Whitney U-criterion).

The rate of healing of trophic ulcers by the end
of the first month in the main group was 0.239 *
+0.010 cm? per day, in the comparison group—0.152 +
1+ 0.009 cm?; in the control group — 0.068 + 0.005 cm?
per day (p = 0.0001), that is, the average rate of heal-
ing of trophic ulcers in the main group during the first
month after the start of use in the combined treatment
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of low-intensity laser radiation was significantly high-
er, compared with the baseline values and compared
with other groups (Table 3). At the same time, in the
comparison group (p = 0.11234) and in the control
group (p = 0.6954), the healing rate indicators did not
significantly differ from the initial values.

Table 3 — Wound healing rate in patient groups during
the first month of observation (M+m)

Average epithelialization
Patient groups rate, P
cm? per day
0.239 £ 0.010
Main group (n=25) P omp. = 0-0001 0.0001
P_.. = 0.0001
Comparison group 0.152 + 0.009
(n=25) P_.. = 0.0001 0.1234
Control group 0.068 + 0.005 0.6954
(n=25)

Note: P is the statistical significance of the difference
(Mann-Whitney U-criterion).

The healing rate of trophic ulcerative wounds
during the second month after the start of therapy in
the main group of patients was 0.131 + 0.008 cm? per
day, in the comparison group — 0.125 + 0.007 cm?;
in the control group — 0.072 + 0.004 cm? per day
(Table 4). Thus, during the second month after the
application of the proposed treatment regimens for
trophic ulcers of the lower extremities, significant dif-
ferences in indicators were revealed, and the rate
of repair after the use of laser radiation was signifi-
cantly higher than when using traditional techniques
(p = 0.0001). At the same time, in patients of the con-
trol group, the healing rate remained at a low level as
for the same period.

It is important to note that in the main group there
was more accelerated healing of trophic ulcers, com-
pared with standard methods of treatment, both in the
first month and in the following. Here, trophic ulcers
were filled with granulation tissue more intensively,
edema, hyperemia, tissue infiltration decreased more
pronounced by the specified time, and marginal epi-
thelization began to be fixed relatively earlier. Con-
sequently, when using a low-intensity laser as a
maintenance therapy, the duration of treatment of
ulcers is significantly reduced. At the final stage, the
healing rate relative to the beginning of treatment in
almost all groups, with the exception of the compari-
son group, increased, while the indicators were sta-
tistically insignificant (p>0.05). Thus, the combination
of local treatment, supplemented by the use of laser
radiation, had a positive effect on the healing rate of
trophic ulcers of the lower extremities and surpassed
other methods of existing basic therapy in terms of
indicators.
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Table 4 — Indicators of the healing rate of ulcers in the
examined groups of patients during the second month of
observation (M+m)

Average
Patient groups | epithelialization rate, init.
cm? per day
0.131 £ 0.008
Main group (n=25) P, = 0.5583 0.6181
P_..=0.0001
Comparison group 0.125 + 0.007
(n=25) P_..=0.0001 a2
Control group 0.072 +0.004 0.2922
(n=25)

Note: P is the statistical significance of the difference
(Mann-Whitney U-criterion).

When monitoring patients for up to 6 months,
the following was noted: after laser application, the
wound defect was completely healed in 21 patients
of the main group (84%), 17 patients of the compari-
son group (68%) and 13 patients of the control group
(52%) (Table 5). In the course of research, it was re-
vealed that in the main group, during the first month
there is an active process of epithelialization and re-
duction, against this background, of the ulcerative de-
fect, and despite the decrease in the rate of reparative
processes in this group, the ulcerative defect epithe-
lizes much earlier and faster.

Table 5 — Cases of complete healing of ulcers in groups
of patients 6 months after the start of complex treatment

Patient groups Fully healed Total
wounds (n=75)
Main group (n=25) 21 (84%)
Comparison group (n=25) 17 (68%) (658%/0)
Control group (n=25) 13 (52%)

In the main group, the time of complete healing of
trophic ulcers was shorter, and the percentage of fully
healed ulcers was higher than in the other two groups,
which proves the pronounced reparative potential of
this treatment technique.

Thus, despite the variety of tools used andnot al-
ways desired result, it is very important to know and
master these techniques, as well as to develop and
use their effective combinations [12, 13]. In this re-
gard, the introduction of new means of local treatment,
scientific research and the identification of new data
on the healing process of trophic ulcers against the
background of their use make it possible to search for
rational and the most optimal methods of treatment.

Conclusion. A high rate of healing with the use
of laser radiation has been proven, compared with
standard treatment, which was maintained throughout
the entire period of research.

Perspectives for further research. It is planned
to further search for rational and the most optimal
methods of treatment of trophic ulcers.
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TPO®IYHI BUPA3KU HNXHIX KIHUIBOK: MOXITMBOCTI KOHCEPBATUBHOITO JIIKYBAHHA

Ab66bacariiece b. b.

Pestome. Mema. OUiHUTN e(PEKTUBHICTb HU3LKOIHTEHCUBHOIO JTA3€PHOr0 BUMPOMIHIOBAHHST Y KOMIIEK-
CHOMY IliKyBaHHi TPOMIYHMX BMPA30K HWKHIX KIHLIBOK Y MaUiEHTIB 3 BAPMKO3HUM PO3LUUPEHHSIM BEH HA OCHOBI
06’EKTUBHUX KpUTEPIIB.

Mamepian ma memodu. B gocnigkeHHi npuiHanu ydactb 75 nauieHTiB BikoMm 15-75 pokiB, siki Mponwnm
nikyBaHHs 3 NpuBoAYy Manux i cepefHix Bupasok |l ctagil HWxKHIX KiHUiBOK B HaB4anbHO-xipypriyHii KniHiui
AsepbangxaHcbkoro MeayHoro YHiBepcuteTy Ta LleHTpanbHin JlikapHi Mazaxcekoro pavioHa. Beim nauieHtam
npoBeaeHi KriHiYHi Ta ricToMopdonorivyHi gocnigpkeHHs. B OCHOBHIV rpyni npu nikyBaHHI TPOMIYHUX BUPA30K
HWXKHIX KIHLIBOK Manux Ta cepeaHix po3Mipis BUKOpUCTOBYyBann Masb Venocoryl, HU3bKOIHTEHCUBHE nasepHe
BUMPOMIHIOBaHHA Ta eHAOBEHO3Ha na3epHa abnsauis i3 3acTocyBaHHAM MOAMAIKOBAHOIO LIMNIHAPWUYHOrO CBIT-
nosopay 3 ptfe-nokputram (EVLA). [1o KOHTPOMbLHOI rpynu yBinNwWAM 25 nauieHTiB, y perioHanbHOMY JliKyBaHHi
SIKMX 3aCTOCOBYBanuCH Nuile cTaHgapTHI peTpo creuundiyHi MeToam nikyBaHHS i3 3actocyBaHHaM EVLA. o
rpynu NOpiBHAHHSA yBINWNKM 25 nauieHTiB, SkMM BUKOHyBanacs EVLA Ta npusHadanack masb «Venocoryl».

Pesynbsmamu. LUBNAKicTb 3aroeHHSA TpohiYHMX BUPA3KOBMX paH NPOTArOM APYroro mMicaus nicng noyvaTky
Tepanii B OCHOBHIV rpyni y nawuieHTiB OCHOBHOI rpynu ctaHosuna 0,131+0,008 cm? Ha foby, y rpyni NOPiBHSAHHS
0,12540,007 cm?; y KoHTponbHin rpyni cknana 0,072+0,004 cm? Ha foby. MNpu cnocTepexeHHi 3a XBOpMMU B
TepMiH A0 6 micsuiB 6yno 3asHa4yeHO HACTYMHe: B OCHOBHIl rpyni Micrsi 3aCTOCYBaHHS fla3epa BOanocs no-
BHICTIO 3aroiTu paHoBui gedekt y 21 nauieHTa (84%) ocHoBHOI rpynu, 17 nauieHTiB rpynu nopiBHAHHS (68%)
Ta 13 nauieHTiB KOHTponbHOI rpynu (52%). Y xoai gocnigxeHs 6yno BUSBNEHO, WO B OCHOBHIW rpyni nepLuni
MicsLb Ae akTUBHUIA Npouec eniTenisauil Ta CKOPOYEeHHS BUPa3KoBOro AedekTy, i, He3Baxatoum Ha 3HUKEH-
HA Yy LR rpyni WBWAKOCTI penapaTMBHUX MpoLeciB, BUpa3KoBMIN AedekT eniTenisyeTbCa 3Ha4yHO paHille Ta
wBmaLle.

BucHosku. Bucoka LWBMAKICTb 3aro€EHHs MpPW 3aCTOCYBaHHI Na3epHOro BUMNPOMIHIOBAHHA MOPIBHAHO 3i
CTaHOapTHUM NiKyBaHHAM 30epiranacs NpoTArom ycboro nepiogy AOCHiAKeHb.

KnroyoBi cnoBa: Bapyko3He po3LLMPEHHS BEH, TPOdivHa BUpas3ka, fikyBaHHS, WBWUAKICTb eniTenisaduii.
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