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Abstract
The article presents a clinical assessment of the effectiveness of the author’s method of pharmacological correction in the 

complex treatment of patients with trophic ulcers of venous origin in the lower extremities. Based on the analysis of the data 
obtained, we found that the use of the proposed method of drug correction in the complex treatment of chronic venous ulcer 
ensures the effectiveness of treatment, a reduction in the duration of inpatient treatment, and the reliability of rehabilitation in the 
postoperative period.(International Journal of Biomedicine. 2021;11(1):87-91.) 
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Introduction
Chronic venous disease (CVD) of the lower extremities 

is one of the most prevalent disorders worldwide.(1) The steadily 
progressive course of CVD of the lower extremities leads to 
the development of complications in 15%-25% of patients with 
varicose veins and in more than 80% of patients with post-
thrombotic disease.(2) As chronic venous insufficiency (CVI) 
progresses, persistent severe microcirculation disorders develop, 
ultimately leading to the appearance of an ulcer.(3) Trophic 
ulcers are a complication of CVI of the lower extremities and 

occur in 2% of the working-age population of industrialized 
countries.(4) Every year in the United States, 2.2 million cases of 
chronic venous ulcers (CVU) are diagnosed.(5) In Russia, from 
1.5 to 5 million people suffer from this severe pathology.(1,6) The 
high prevalence of CVU and its tendency to recur dictate the 
need to use an optimal complex of various modern methods of 
treatment.(1)

Modern strategy and tactics to treat CVU suggest a 
differentiated approach and a combination of different methods 
of conservative and surgical interventions.(3,7) Only an integrated 
approach to the treatment of this category of patients—a 
combination of CVU sanitation, competent compression, and 
drug therapy in an indispensable combination with  corrective 
operations on the venous system—makes it possible to 
obtain a good, persistent clinical result and subsequent 
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long-term, relapse-free course of the disease.(1) Therefore, 
the development and implementation of modern methods of 
CVU treatment, ​​their inclusion in the complex of preoperative 
preparation and their combination with various methods of 
surgical correction of CVI is an urgent problem of modern 
phlebology.(7) In addition, it should be clearly remembered that 
even in cases of successful surgical correction, patients with 
CVI need a long-term and sometimes lifelong maintenance 
therapy aimed at leveling the known risk factors for CVI and 
its key pathogenetic mechanisms.(8) Unfortunately, to date a 
clear, comprehensive, step-by-step approach has not yet been 
developed for the treatment of patients with CVU.

The variety of the proposed methods for treating CVU 
indicates dissatisfaction with the results of each of them. In 
this regard, the search for new pathogenetically substantiated 
methods for the treatment of CVU remains relevant in order 
to correct general disorders and normalize the condition of 
tissues, enhance their regeneration, fight ischemia, normalize 
lymph circulation, and correct body hemostasis.(9) A number of 
recent studies have indicated the positive role of enterosorbents 
in the treatment of complicated forms of varicose veins.
(10) The therapeutic effectiveness of enterosorption also 
depends on a number of factors, including the direction of the 
therapeutic effect of the sorbent that is used. In our opinion, 
dioctahedral smectite (DHS) is of particular interest. DHS is 
one of the sorbents highly standardized for the raw materials 
from which it is obtained. DHS has a strong polymeric 
organosilicon base containing aluminum and magnesium as 
heteroatoms coordinating OH-groups around themselves. The 
porous structure provides “softness” of the DHS action and 
compatibility in contact with biological media.(11) Magnesium 
contained in DHS is also important for the repair processes. 
The feasibility of using magnesium preparations has been 
confirmed in patients with varicose veins, including those 
who have undergone phlebectomy, from the standpoint of 
their influence on the level of matrix metalloproteinases and 
their inhibitors.(12)

The aim of this study was to improve the immediate, 
long-term and functional results of complex treatment of CVI 
patients with CVU of the lower extremities on the basis of 
the development and implementation of new pathogenetically 
substantiated methods of pharmacotherapy.

Materials and Methods
The presented clinical study is based on a prospective 

analysis of the results of examination and complex treatment 
of 106 CVI patients with CVU who underwent surgical 
treatment in the period from 2012 to 2017. The study was 
carried out in compliance with Ethical Principles for Medical 
Research Involving Human Subjects, Adopted by the 18th 
WMA General Assembly, Helsinki, Finland, June 1964, 
and amended by the 59th WMA General Assembly, Seoul, 
Republic of Korea, October 2008.  Written informed consent 
was obtained from all patients before inclusion in the study.

The main group (MG) consisted of 52 patients (mean 
age of 62.80±1.52 years), who were additionally prescribed 
the enterosorbent DHS and magnesium orotate (13,14) in the 

complex of the baseline therapy (diosmin drugs, antiplatelet 
agents, decongestant therapy, and compression stockings). 
The prescribed  dosage of magnesium orotate was 1000 mg 
three times a day for seven days, then 500 mg two to three 
times a day. The duration of the course was at least 4-6 
weeks. The possibility of a repeated course of treatment 
was determined based on the patient’s status. As DHS, the 
enterosorbent “Benta” (Krymfarmed) was prescribed: 3 grams 
three times a day, 30 minutes before meals. The contents of the 
“Benta” package were dissolved in 100ml of warm drinking 
water, mixed thoroughly and taken orally. The course of 
administration was 7 days.

The comparison group (CG) consisted of 54 patients 
(mean age of 61.59±1.68 years) who received the above-
mentioned baseline therapy.

For both groups of patients, the common clinical sign 
was the presence of CVU in the exudation phase (CEAP class 
C6S). All patients had both single and multiple CVU. The 
CVU duration ranged from 6 months to 5 years. CVU of the 
lower third of the leg was diagnosed in 97(91.5%) patients. 
Most often, CVUs were formed on the left leg, where they 
were diagnosed in 56(52.8%) patients. On the medial surface 
of the leg, CVUs were diagnosed in 57(53.8%) patients, on 
the lateral surface – in 9(8.5%) patients, on the posterior 
surface – in 10(9.4%) patients, and on the anterior surface – in 
21(19.8%) patients. CVUs on various surfaces of the middle 
third of the leg were detected in 9(8.5%) patients. The CVU 
area ranged from 3.0 cm² to more than 20.0 cm². At the same 
time, in 28(26.4%) patients, the CVU area was up to 5 cm², 
in 74(69.8%) patients – from 6 cm² to 20 cm², in 4(3.8%) 
patients – exceeded 20 cm².

Demographic indicators in MG and CG did not show 
statistical differences. In both groups, women prevailed 
(58.5% versus 41.5% for men). In addition, the studied groups 
of patients were comparable in terms of the presence of 
concomitant diseases. None of the identified comorbidities at 
the time of treatment and at the stages of complex treatment 
had a pronounced manifestation and did not significantly 
affect the results of the presented study. The local treatment of 
CVUs was performed after their surgical treatment, regardless 
of their origin.

We used conventional slab phlebectomy to implement 
pathogenetically substantiated surgical correction of existing 
hemodynamic disorders, in order to eliminate pathological 
veno-venous refluxes and to exclude irreversibly transformed 
areas of the saphenous veins of the lower extremities from 
the bloodstream in 60.87% (in both groups) of patients with 
varicose veins,. In patients with CVUs with post-thrombotic 
syndrome, surgical treatment was performed on 16.2% of 
patients.

The clinical parameters used to assess the effectiveness 
of complex treatment were the timing of wound cleansing, 
the appearance of granulations, changes in the intensity of 
pain syndrome, the timing of the onset of epithelialization, 
the presence or absence of side effects of treatment, and the 
average bed-day. These parameters were also recorded.

The area of ​​the purulent wound and CVU was assessed 
in both groups using the method of digital photography and 
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further computer calculation of the area of ​​the defect. For 
this purpose, we used the LesionMeter program, which is an 
application for the iPhone. The LesionMeter program allows 
us to measure the area of ​​neoplasms, skin lesions, or CVU of 
any shape without additional tools. Measurement of the CVU 
area began with photographing it against the background of 
a standard size plastic bank card. With the CVU contours 
outlined with a finger, the application subsequently calculated 
CVU area itself. A dynamic study of the wound area and 
CVU was performed upon admission, on Day 7 and Day 14 
of treatment. The rate of CVU healing was calculated using 
the formula: Vs = (S-Sn) / t, according to the method of L.N. 
Popova (1942), where S is the CVU area before treatment, Sn 
is the CVU area for further measurements, t is the number of 
days between the measurements.(15)

The statistical analysis was performed using the 
statistical software Microsoft Excel 2010. The mean (M) and 
standard error of the mean (SEM) were calculated. Student’s 
unpaired and paired t-tests were used to compare average 
values for data with normal distribution. A probability value 
of P≤0.05 was considered statistically significant. 

Results
All patients were examined according to the same 

program. In both groups, the clinical picture was characterized 
by a significant severity of all clinical signs. Ultrasound 
findings indicated a pronounced venous and functional 
insufficiency of the lower extremities. At the same time, in 
the MG patients, as a result of the application of the proposed 
complex treatment of CVU, the indicators of clinical 
effectiveness have significantly improved (Table 1).

We found that in MG the relief from inflammatory 
phenomena, reduction of edema and pain, occurred much 
faster. Patients subjectively noted an improvement in their well-
being. The onset of the granulation phase of the wound process 
and wound cleansing also occurred faster in MG than in CG 
(P<0.05). In particular, in MG, the wound clearing was observed 
in 6.17±0.24 days versus 8.92±0.25 days in CG (P<0.05). The 
average timing of the onset of granulations in MG was 9.52±0.33 
days versus 14.09±0.31 days in CG (P<0.05), and the average 
terms of the onset of epithelialization were 13.06±0.37 days 
and 17.11±0.27 days (P<0.05), respectively. All taken together, 
these improvements determined the possibility of reducing 
the average bed-day in the patients of MG to 16.89±0.42 days 
versus 21.85±0.33 days in CG (P<0.05).

The data obtained during the assessment of the repair 
processes correlate with the indicators of the CVU healing 
rate (Table 2). Thus, the average rate of CVU healing in MG 
during the first 14 days after the start of complex treatment 
using the proposed pharmacotherapy was significantly higher 
than in CG (P<0.05). In MG, the healing rate increased by 
more than 24.55% in comparison with CG.

All of the above are illustrated by the following clinical 
case. A 64-year-old man presented to the Simferopol Central 
Regional Clinical Hospital for outpatient treatment with a 
diagnosis of “Varicose veins of the right lower extremity. CVI 
stage 3. Trophic ulcer of the right leg” (Fig.1). At the time of 
inspection, the area of ​​the lower leg CVU was 4.10 cm². After 
8 days of the treatment, the CVI area decreased to 3.59 cm². 
By Day 15 of treatment, a further decrease in the CVI area was 
noted to 2.87 cm2. On Days 23, 30 and 35, the CVI area was 
1.16 cm2, 0.93 cm², and 0.79 cm2, respectively (Fig.2). 

Since the compared groups of patients at the start of the 
study did not differ in clinical-anthropometric or biochemical 
parameters, or in the size of the wound surface, and since 
surgical treatment of CVI was a standard procedure and was 

Table 1.
Therapeutic efficacy of complex treatment of CVU in CVI

Group n
Timing of

wound
clearing

(day)

Timing of
the onset of
granulations

(day)

Timing of
the onset of

 epithelialization
(day)

Average 
bed-day 

(day)

MG 52 6.17±0.24 9.52±0.33 13.06±0.37 16.89±0.42
CG 54 8.92±0.25 14.09±0.31 17.11±0.27 21.85±0.33
P-value <0.05 <0.05 <0.05 <0.05

Table 2.
CVU healing rate during the first 14 days after the start of complex 
treatment

Group Average rate of epithelialization
(сm2) in day P-value

MG 0.088±0.0062
<0.05

CG 0.062±0.0043

Fig. 1. A 64-year-old man. Varicose veins of the 
right lower extremity. CVI stage 3. Trophic ulcer 
of the right leg. Day 1 of complex treatment.
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performed every other day by two surgeons, in accordance with 
the protocol, the differences in the rate of CVU healing can be 
attributed only to the effect of the proposed pharmacological 
correction in complex treatment.

Given the diversity of the modern pharmacological 
market, the selection of effective combinations of drugs, as 
well as their use regimens for the treatment of CVU, remains 
relevant. Moreover, these approaches must have a high degree 
of safety for the patients and relative financial availability, and 
must also affect the maximum number of links in pathogenesis. 
Taking into account that under conditions of disturbed 
trophism in the wound the synthesis of tissue elements is 
extremely slowed down, it seems advisable to use medications 
that stimulate regeneration processes along with various 
methods aimed at improving trophism. From these positions, 
the proposed methods and methods of pharmacotherapy are 
optimal, effective, and safe treatment regimens in the complex 
treatment of complicated CVD forms.

After CVU healing, elective surgical interventions were 
performed, the purpose of which was to eliminate venous stasis 
and create hemodynamic prerequisites for the normalization of 
blood circulation in the tissues of the affected limbs. We used 
conventional slab phlebectomy to implement pathogenetically 
substantiated surgical correction of existing hemodynamic 
disorders, in order to eliminate pathological veno-venous 
refluxes and to exclude irreversibly transformed areas of the 
saphenous veins of the lower extremities from the bloodstream 
in 60.87% (in both groups) of patients with varicose veins.

For CVU patients with post-thrombotic syndrome, 
surgical treatment was performed on 16.2% of them. In this 
category of patients, a smooth course of the early postoperative 
period was observed. All patients noted an insignificant severity 
of pain in the operated limb, which made it possible to use only 
non-narcotic analgesics even on the first day after the operation 
and contributed to the early activation of patients. There were no 
wound complications in the postoperative period. Skin sutures 
were removed after 6-7 days. In all patients, the wounds healed 
by primary intention. Patients were discharged for outpatient 
treatment on days 7-10 under the supervision of a surgeon at the 
local polyclinic.

Of the 48 operated patients in MG, 14(29.16%) were 
examined in the late postoperative period (after 6 months and 

1 year). No signs of CVU recurrence were found in any case. 
All patients noted a steady improvement in the quality of life.

Based on the results obtained, an algorithm for the 
complex treatment of patients with CVU was developed and 
proposed for use in clinical practice (Fig.3).

All of the above-mentioned therapeutic measures 
used in the complex allow us to effectively treat CVU and 
provide adequate preoperative preparation, as well as effective 
postoperative and medical-social rehabilitation of patients.

Thus, the complex treatment of CVU and purulent-
necrotic wounds in CVI with the inclusion of the proposed 
methods of pharmacological correction has a sufficient clinical 
justification. The application of the proposed pharmacological 
correction may become a promising auxiliary method of 
treatment in patients with necrotic ulcerative lesions of the skin 
of venous origin. The effect of the proposed pharmacotherapy 
on the regeneration processes determines the possibility of 
additional inclusion of DHS and magnesium orotate in the 
treatment protocol for patients with CVU.

In conclusion, the use of the proposed method of 
drug correction in the complex treatment of CVU ensures 
the effectiveness of treatment, a reduction in the duration of 
inpatient treatment, and the reliability of rehabilitation in the 
postoperative period.
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