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EFFECT OF OZONIC AND LOCAL VACUUM THERAPY
ON REPARATIVE PROCESS ACTIVATION
IN PATIENTS WITH ISCHEMIC-GANGRENOUS
FORM OF DIABETIC FOOT SYNDROME

EderT 030HOBOI Ta AOKAABHOI BAKYYMHOI TepaIil
Ha IIepedir penapaTMBHOTIO IIPOLJeCy
y XBOPMUX Ha TYKPOBUN AlabeT

Pesrome

Ha nidcmasi susyenHs KJAIHIYHUX pe3yavma-
mie 0ii po3uuHeHozo Yy pi3ion0ziuHOMY PO3UUHI
030HY ma npu 020 6HYMPIUHbLOAPMEPLALbHOMY
88e0eHHI Iy x80pux Ha cuHdpom cmonu diabemuka,
6y8 gidmineHull no3umueHuil egpexm 8i0 ilozo 3a-
cmocysanna. Bueuenna sacmocy8aHra JOKALbHOL
030HOmMepanii NOEOHAHOL 3 8AKYYMHUM BNAUBOM
Ha penapamuéHi npoyecu 6 paHi y X60pux npoone-
posarux 3 npusody cundpomy cmonu diabemuka,
Hadaso 6cmaHo8umMu moil paxkm, w0 y nayienmisa
OCHOBHOL 2pYnu cKopiule 8i0H08.108A6CS PiBeHb UY-
KPY KPO6i NOPi6HAHO 3 KOHMPOJAbHOI 2pYnow 0o-
Cai0HYBAHUX.

Knwuoei cnosa: iulemiitHO-2aHZPEeHO3HA
¢gopma cundpomy cmonu Odiabemukra, zHillHA
paHa, perionapHa npoJsoH206aHA 030HOMeEpPQA-
nisa, J0KaabHe 030HYBAHHA, 6AKYYMHA mMepa-
nia, 8YyJlbHepoCarnayis.

Abstract

On the basis of studying clinical results of ozone
action dissolved in physiological solution and
injected into the artery in patients with diabetic
foot syndrome a positive effect of its application
is determined. The study of consequences of
local ozone therapy action in combination with
vacuum local therapy on reparative processes
in postoperative wounds of patients operated on
diabetic foot syndrome, enabled to determine the
fact that patients included into the main group
of examined as compared to the control ones were
characterized by quicker normalization of glucose
level in the blood in comparison with the control
group of the examined.

Keywords: ischemic-gangrenous form of
diabetic foot syndrome, purulent wound, regional
prolonged ozone therapy, local ozone therapy,
vacuum therapy, wound sanitation.

INTRODUCTION

One of the most peculiar clinical-
morphological signs of diabetes mellitus (DM)
is microangiopathy — generalized lesion of all
the branches of microcirculatory flow, first
of all capillaries and post-capillary vessels.
Blood circulatory disorders of the lower limbs
occurring in this condition result in pathological
symptomatic complex united under the notion
«diabetic foot syndrome» (DFS). The WHO uses
this term to define a complicated complex of
morphological and functional changes of the foot
tissues associated with neuropathy and disorders

of blood flow of various severity occurring due to
diabetes mellitus.

DFS develops in 30—-80% of patients suffering
from DM, which in 30—70% of cases is complicated
by purulent-necrotic lesions of the foot [1, 2, 3].
This complication in 45-52% of patients with the
mentioned pathology becomes a cause of supporting
ability loss of the lower limbs [4, 5, 6]. The search
of effective methods of a comprehensive treatment
of this pathology is essential and corresponds to
the modern requirements [6, 7, 8].

In the course of investigation it was determined
that in patients of the main group received
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injections of ozonized physiological solution
(OPS) in addition to the standard treatment,
quicker normalization of glucose level was found
as compared to the patient of the control group.
Application of regional prolonged ozone therapy in
acomprehensive treatment of DFSimprovesclinical
condition of patients, stabilizes carbohydrate
metabolism and stimulates bioenergetics processes
in the body of patients with diabetic foot syndrome.
[9, 10, 11].

PURPOSE OF THE STUDY

The clinical results of the indicated complex of
therapeutic measures under the effect of prolonged
ozone therapy, local wound sanitation with OPS and
vacuum therapy are study in our suggested variant.

MATERIALS AND METHODS

For the sugar level control in the blood in
addition to the standard detection of this blood
index the express-method was used: tester-medical
«Glucofort II», Ltd «Norma» (Kiev) with indicator

strips «Hemoplan».

For the level damage determined of the lower
limbs vessels by atherosclerotic process Doppler
examination was used with the device «Super
Doplex» produced in Great Britain with installed
sensor of 7,5 millihertz.

X-ray examination of the afflicted foot was
made to determine the availability of osteomyelitis
focus and its spread.

The clinical material characteristic — during the
period from 2014 to 2016 210 patients with DFS
were observed in the clinical hospital, including
124 (59,04%), men and 86 (40,95% ) women. The
patients involved into the study were divided into
two groups. The main group included 106 (50,47%)
patients, the control one — 104 (49,52%) patients
with DFS. In the control group therapy included
standard, common complex applied in case of DFS.
The mixed form of DFS prevailed by its clinical
form. The majority of patients (168) were 65-74
years old (80%). The distribution of patients by
quantitative and age content was identical and did
not have reliable differences > 0,05 (table 1).

Table 1
Distribution of patients from the main and control groups
Group of patients Number of patients Age(M=5s)
Main 106 69 +1,2
Control 104 68+ 1,5
p > 0,05

By the degree of ischemia of the afflicted limb
the examined main and control groups did not differ
statistically (p > 0,05). The indices of detection of
ischemia in the lower limbs were similar as well.

The majority of admissions in the clinical hospital
included into the main and control groups had IV
degree of this complication. Thus, in the main group
there were 56 (26,66% ) patients with the indicated
pathology, and in the control group — 52 (24,76%)
patients respectively. General number of the
examined in both groups was 108 (51,42% ) patients.

With IIT degree of ischemia was detected in 30
(14,28%) patients of the main group, and in the
control one —in 24 (11,43% ) patients, with the total
number of 54 (25,71%). With II degree of ischemia
there were 48 patients treated (22,85%) without
considerable differences in its quantitative content
in the main group (26 patients — 12,38% ) and the
control group (22 patients 10,47%).

All the patients of the main group (106 pa-
tients — 50,47%) in addition to the standard
therapy similar by its content to that of the control

96

group, received a prolonged intra-arterial injection
of OPS by Seldinger's method with catheterization
of a. femoralis, programmed wound sanitation
with OPS and local vacuum therapy

At the same time, the above mentioned complex
of therapeutic measures after local wound
sanitation with OPS and before vacuum therapy in
the patients of the main group was supplemented
with local ozone action due to the application of
«ozone boot» method.

Methods of performing therapeutic measures —
the limb with the signs of locally detected trophic
changes or the signs of purulent-necrotic process is
freed after its preliminary wound sanitation with
OPS in the main group and antiseptic sanitation in
the control group (3% hydrogen peroxide solution
and 0,02% decasan solution), and after that it is
placed in the camera with ozone. Gas concentration
in the formed closed space was 15—40 mkg/ml.
Duration of local ozone therapy was determined by
the time of 45 minutes and it was performed every
day in combination with intra-arterial injection
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of OPS in the amount of 200 ml, wound sanitation
and installation of the vacuum system in the main
group. OPS infusion was carried out by means of
infusion mat or specially constructed stand for this
procedure. Ozone concentration in the infusion
solution both for local wound sanitation and intra-
arterial injection was 2,5-3,0 mg/L and it was
infused at the rate of 40—60 drops per minute. From
6 to 15 procedures were indicated for the course of
treatment depending on the dynamics of the disease
and local changes in the place of damage and its
purulent-necrotic lesion in patients with DFS.

To perform a dynamic control of sugar level
in the blood in addition to the standard detection
of this blood index the express-method was used:
tester-medical

«Glucofort II», Ltd «Norma»
indicator strips «Hemoplan».

(Kiev) with

RESULTS AND DISCUSSION

The efficacy of a comprehensive treatment was
assessed by means of clinical, cytological methods
and by the results of surgical treatment directed to

maximally economic variants of surgery with the
aim to preserve supporting function of the limb.

With the purpose to make the examinations
performed moreobjective thedynamics of sugarlevel
in the blood in the main group was tested before and
after intra-arterial injection of OPS. In the control
group analogical examinations were performed
without prolonged intra-arterial injection of OPS,
wound sanitation and vacuum therapy.

After admission general blood count and urine
analysis, urine test on acetone were performed for
all the patients. The level of bilirubin, ALT, AST,
urea, creatinine, coagulogram were detected on the
following day. The examinations were carried out
by means of common methods. Blood tests for sugar
were determined on the apparatus «Glucofort».
On the 7-th day after a comprehensive treatment
performed in the main and control groups the
following dynamics of sugar changes in the blood
was detected. The laboratory indices of it were
performed in the following time periods: at 8 a.m.,
2 p.m., 6 p.m. of adaily examination of blood sugar
(table 2).

Table 2

Dynamics of changes of the blood sugar after a prolonged intra-arterial infusion of OPS performed
at 8 a.m., 2 p.m., and 6 p.m. on the 7-th day of hospital treatment in patients with DFS

Dynamics of blood 8am. 2 pm. e
sugar rate
Main 9,0 = 3,3 mmol/I1 8,4 = 3,0 mmol/1 9,2+3,0 mmol/1
Control 8,8 = 4,3 mmol/I] 9,4 = 3,3 mmol/] 9,5+3,3 mmol/]
p-level > 0,05 <0,05 > 0,05

Changes of blood sugar levels of the examined
patients are indicative of the fact that this index
among the patients of the main and control groups
was practically on the samelevel before thebeginning
of the procedure and does not differ reliably in the
control and main groups (> 0,05). After performing
a prolonged intra-arterial infusion of OPS in
patients from the main group a reliable difference
was detected between these indices (< 0,05).

Further the sugar level in the blood in both

examined groups equalizes with the tendency of its
more pronounced decline in the main group.

The combination of local and intra-arterial ozone
therapy with the programmed wound sanitation with
OPS and local vacuum therapy in the main group of
patients as compared to the control one promoted
more active growth of granulation tissue in the
wound and its epithelization, considerably reducing
the term of hospital treatment of patients of the main
group as compared to the control one (table 3, fig. 1).

The term of hospital treatment of patients of the main and control groups fables
Group of patients Number of patients Term of hospital treatment of the examined patients (M=s)
Main 106 24+1,2
Control 104 37+ 1,8

p <0,05

97



ISSN 2072-9367. CYUACHI MEQUYHI TEXHOJIOTII, N\e 4, 2017

The results of clinical observations determined
that patients after a prolonged ozone therapy in
combination with wound sanitation and vacuum
therapy even after 1-2 procedures of the complex
of indicated measures indicated a considerable
decrease of pain in the wound as compared to the
control group where this method of treatment

was not applied. In the main group of patients
quicker regression of swelling, infiltration and
hyperemia around the wound was determined. After
3—4 procedures the body temperature dropped,
the indices of blood and urine analyses improved,
tachycardia decreased, sleep and appetite
normalized.

8thdays

16" days

24 days

Fig. 1. Dynamics of changes of reparative process activation in the wound of patients of the main group after
performing necrectomy for moist diabetic gangrene of the right sole surface on the: 8", 16" and 24" days

In the control group these indices stabilized only
on the 12—14th day after surgery. In 20 patient’s
inflammatory process regressed to the border of the
phalanges of the feet transmitting to dry gangrene.
It enabled to perform economic amputations with
preservation of a supporting function of the foot.

This fact is indicative of a prospective
application of a prolonged intra-arterial infusion
of OPS in combination with wound sanitation
with OPS and vacuum therapy in patients with
limited signs of diabetic gangrene of the foot, and
promotes further studies concerning direct and
remote results of this method of treatment of DFS.

The suggested complex of therapeutic measures
proves its efficacy in the treatment of signs of
restricted necrosis of the foot tissues in case of
DFS and has a positive effect on the course of a
reparative process in the post-operative wound
under conditions of its timely sanitation.

Application of regional intra-arterial ozone
therapy in combination with local ozonation and
vacuum evacuation of toxic products from the
wound surface in patients with purulent-necrotic

processes of the foot in case of ischemic-gangrenous
form of DFS enabled to make the period of treatment
of this group of patients at the surgical department
to 24 = 1,2 days in the main group as compared to
37 = 2,4 days in the control one.

CONCLUSIONS

1. Regional intra-arterial infusion of ozone-
containing physiological solution in combination
with local ozonation and vacuum local therapy
of the afflicted area of the foot promotes the
activation of a reparative process in the place of
occurring inflammatory process with purulent-
necrotic changes of the foot tissues in patients
with ischemic-gangrenous form of diabetic foot
syndrome and creates conditions for effective
prevention and treatment of this pathology.

2. Regional intra-arterial ozone therapy in
combination with local ozonation and vacuum
therapy improves the course of the wound process
on the foot reducing the period of hospitalization
of a patient (to 24 + 1,2 days in the main group as
compared to 37 = 2,4 in the control one).
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