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The article presents a study of palliative surgical treatment of patients with pathological fractures of the long bones and chronic
trochanteric fractures. Those patients are not indicated for special oncological treatment. Therefore, the article does not provide staging of malignant
neoplasms. The surgical treatment was aimed at improving the quality of life of palliative patients, and accompanying therapy in the form of the
Altaicae extract adaptogen and the neutral anolyte led in our study to an increase in the effectiveness of surgical treatment of such a severe contingent
of patients.

According to domestic and foreign literature, the number of oncological diseases in young and old people is growing. There is a trend
to neglecting the disease and late visits to doctors. Almost all types of cancer of various localization and other malignant tumors metastasize to the
bones. An increase in the number of pathological (metastatic) fractures of the trochanteric region and the long bones was also noted. Surgical treatment
of patients with such a severe type of fractures leads to an aggravation of the already existing immunodeficiency and, as a rule, creates the
prerequisites for the occurrence of infectious complications in the postoperative period. The choice of a conservative method of treatment often does
not justify itself as well, it leads to diagnostic and therapeutic errors, and in the future — to chronic pathological fractures.

To improve the effectiveness of surgical treatment and the quality of life of palliative patients with pathological (metastatic) fractures of the long
bones and chronic trochanteric fractures using original authors’ accompanying therapy.

177 patients were examined and divided into two groups - the main and the comparison groups. 72 patients were included
in the main group, and 105 patients - in the comparison group. There were 110 men and 67 women. The patient age ranged from 35 to 90 years. The
main group received surgical treatment with the use of new accompanying therapy along with the basic one, and the comparison group received only
surgical treatment and basic therapy.

In the main group patients with chronic pathological fractures of the trochanteric region, who underwent endoprosthetic replacement,
osteosynthesis, a new method of surgical treatment of metastatic fractures of the long bones and the authors’ accompanying therapy, the effectiveness
of surgical treatment increased significantly compared to the comparison group. As a result, most of the unwanted symptoms disappeared, time spent in
hospital decreased, the psycho-emotional status and immunity improved, the functional state of the body was optimized, and the quality of life
improved.

The use of new accompanying therapy, the authors’ method of surgical treatment of patients with pathological (metastatic) fractures of
the long bones, chronic fractures of the trochanteric region allows us to successfully and effectively operate on such severe patients and perform a fast
track surgery program in the early postoperative period.
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During surgical treatment, 70% of patients with chronic pathological (metastatic) fractures of the trochanteric
region and long bones in the presence of immunodeficiency develop postoperative pyoinflammatory processes
[1-4]. To increase the effectiveness of the surgical treatment, an accompanying therapy was developed that
allows us to stop the manifestation of surgical stress and trauma, as well as activate the psycho-emotional status
and recovery processes of the patient's body, remove unwanted symptoms and thereby improve the patient’s
quality of life. This is the relevance of surgical treatment in such a severe contingent of patients. From the 1950s—
1970s of the 20th century to the present, studies of adaptogens and immunoregulators of natural origin have been
developed in the USSR and Russia, including their use in surgery and oncology [5, 6].
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The pharmacological properties of adaptogens make it possible, if necessary, to use them in combination with
any means of symptomatic therapy, they can also be safely used for a long time by practically healthy people in
preparation for intensive professional activity, to increase efficiency, reduce consequences of various types of
trauma (and planned surgical interventions), accelerate the recovery of disturbed structures and functions. As a
result of adaptive pharmacotherapy, a high potential of reparative and stress-limiting systems which prevent and
limit further damaging effects of physical, chemical and biological factors is initially formed. The influence of an
adaptogen on the key mechanisms of adaptation is determined, first of all, by the processes of increasing and
coordinating the information and energy potential of the body, adaptive protein synthesis, the activity of
antioxidant systems, restoring neuroendocrine regulation, immunity and anti-infective resistance of the body [2,
5,7].

The direct participation of natural bioregulators in the considered processes justifies the targeted use of fast-
acting adaptogens as the main or additional means for adaptive prevention and correction of various stressful
pathological conditions at the molecular genetic level. Clinical observations of patients for more than 20 years
have confirmed the complex protective and restorative effect of adaptogens [2, 5, 8].

It is known that the main antioxidant defense enzymes of the body are catalase, peroxidase, and superoxide
dismutase which are significantly impaired in surgical trauma [9, 13].

Domestic scientists have proposed a unique method of pharmacological stimulation of the antioxidant
defense mechanisms of the body. Progressive pharmacological agents are highly effective in experimental and
practical medicine as geroprotectors, exhibiting the properties of anticarcinogens, radioprotectors and
biomodulating substances.

The mechanism of action of such morphological agents is based on the effect of water and macromolecules on
the redox potential. Now new methods have been developed for obtaining substances with the required indicators
of redox potential, which are harmless to the body and are based on ordinary water - these are ion-activated
aqueous agents or electrochemically activated aqueous agents [6, 10, 12].

An urgent task at present is the program of accelerated recovery of surgical patients (fast track surgery) from
the standpoint of evidence-based medicine and a multidisciplinary approach. This is especially important for
elderly patients, for whom a long hospital stay brings enormous psychoemotional stress, which leads to
immunosuppression followed by infectious complications [1, 2, 11].

Aim of research: To improve the efficiency of surgical treatment and the quality of life of palliative patients
with pathological (metastatic) fractures of the long bones and chronic fractures of the trochanteric region using
original authors’ accompanying therapy.

MATERIAL AND METHODS

177 patients were examined and divided into two groups — the main group and the comparison group. The
main group included 72 patients, the comparison group - 105. There were 110 men and 67 women. The age of
patients was from 35 to 90 years. The main group received surgical treatment with the use of the new
accompanying therapy along with the basic one, and the comparison group received only surgical treatment and
basic therapy. Surgical treatment of these patients was carried out from 2019 to 2021 at the Department No. 1 of
the N.N. Priorov National Medical Research Center of Traumatology and Orthopedics and the Department No. 2
for Traumatology and Orthopedics of the S.S. Yudin City Clinical Hospital. Statistical processing of the results
was carried out using standard methods of variation statistics (Student's t-test, Fisher's exact test with Yates'
Correction, Spearman's correlation coefficient) with the Statistika software package. Differences with a
probability of at least 95% were considered significant; p<0.05.

The Tables 1 and 2 present the diagnoses and types of surgical procedures in the main and comparison groups.



Table 1
Diagnoses and types of surgical procedures

Diagnosis Type of surgery Number of patients
main group comparison group
n % n %
Pathological (metastatic) fractures of | Metal and polymer individual express endoprosthetic 40 55,6 73 69,5
the long bones replacement of the diaphysis of the long bones
Chronic pathological fractures of the Endoprosthesis, osteosynthesis 32 44.4 32 30,5
trochanteric region

For enhanced recovery after surgery (fast-track surgery) of patients with pathological (metastatic) fractures of
the long bones, who underwent intraoperative metal and polymer individual express endoprosthetic replacement,
and patients with chronic pathological fractures of the trochanteric region, who underwent endoprosthesis or
osteosynthesis, an accompanying therapy was used in the form of Altai extract adaptogen administration
(registration No. 000065/01 dated March 21, 2007) in combination with ion-activated neutral anolyte solution
application (ANK - registration No. LS-002150, dated March 21, 2012) - an antiseptic and antioxidant.

The technique was as follows: The day before surgery, the Altai extract adaptogen was taken in doses of 15 ml,
diluted in 30 ml of the ion-activated aqueous solution (pH=7.4); redox potential (RP)=+750 mV. After removal of
the tumor, the surgical wound was treated with neutral anolyte (pH=7.4; RP=+750 mV), in the amount of 1000 ml.
The duration of neutral anolyte treatment of the postoperative wound is 3 minutes. Within 10 days after surgery,
the patients received the Altai extract adaptogen according to the above scheme [5, 10].

OUTCOMES AND DISCUSSION

The treatment outcomes were determined by immunological, functional indicators, quality of life and
survival. A clear positive picture of the normalization of the above parameters was obtained. Rapid recovery after
fast track surgery with the supportive therapy was primarily assessed by the elimination of unwanted symptoms
and the length of hospital stay in the early postoperative period.

The functional state - the patient's motor activity - was assessed according to the following criteria: "good" -
the patient moves at home without additional support, uses a stick on the street, no pain syndrome, the range of
motion in the joint is at least 50-70% of the norm; "satisfactory" - the patient walks with a cane or one crutch,
rarely experiences pain, can serve himself, range of motion is at least 30-50% of the norm; "poor" - a pronounced
limitation of movements, the patient walks with the help of crutches, needs extraneous care.

Tables 3, 4, 5 show the effectiveness of the accompanying restorative therapy in the form of the Altai extract
adaptogen and the neutral anolyte in the surgical treatment of palliative patients with pathological fractures of
the long bones and chronic fractures of the trochanteric region of the femur, which were evaluated by the
following immunological parameters: cellular immunity, humoral immunity, phagocytosis.



Table 2
The content of populations and subpopulations of lymphocytes before and after treatment

Parameters Reference ranges Main Group, p Comparison group, p
(in %, % content % content
M+/-1.5 sigma shift)
Before treatment After treatment Before treatment After treatment
D3 62-74 51,7+2,0 67,1+2,3 <0,05 50,3+1,9 53,3+3,1 <0,05
CD4 36-47 29,3+1,8 45,6+2,1 0,001 27,5+2,3 32,2+2,7 0,001
CD8 26-31 23,9+0,7 29,7+0,8 <0,05 24,2+1,5 23,5+0,9 <0,05
CD4/Cas8 1,6-19 1,3+0,2 1,8+0,3 <0,05 1,2+0,3 1,4+0,2 0,021
CD20 5-15 2,4+0,4 10,0+2,3 <0,05 3,5+1,3 8,4+2,1 0,043
CD16 9-20 8,3+0,5 19,4+2,2 0,01 7,3+1,2 15,8+1,0 0,007
CD56 0,1-5 7,2+0,2 54+2,8 <0,05 8,3+1,5 7,8+0,7 <0,05

Note: the table shows the values of M*m, p — statistically significant differences when compared with the values of indicators in the group of healthy individuals
(normal values)

As a result of the Altai extract adaptogen administration and neutral anolyte application, the normalization of
almost all initially reduced parameters of cellular immunity was noted: T-, B-, NK cells, T-helpers, T-killers; in
the comparison group, only the initially reduced level of B-lymphocytes and natural killers normalized.

The parameters of humoral immunity before and after treatment in the experimental and comparison groups
are presented in Table 3.

Table 3

The content of three classes of immunoglobulins, circulating immune complexes (CICs) before and after treatment
(humoral immunity)

Parameters Norm, Main group Comparison group
M+/-1.5 sigma shift)
Before treatment After treatment Before treatment After treatment
IgA 0,9-4,5 2,1+0,8 4,3+1,4 1,8+0,1 2,813
IgM 0,6-25 17201 0,9+1,2 1,3£27 1431
1gG 8,0-18,0 11,3+0,7 10,8+2,4 12,1#1,3 14,5+0,3
CICs, medium molecular 55-60 28,1+10 31,4+10 31,2+18,0 34,2%15

Note: reliability of differences in indicators (p<0.05)

The accompanying therapy facilitated a significant improvement in humoral immunity in the main group as
compared to the comparison group.
The phagocytic component of innate immunity was assessed before and after treatment (Table 4).

Table 4
Indicators of phagocytosis before and after treatment
Parameters Norm, Main group Comparison group
M+/-1.5 sigma shift)
Before treatment After treatment Before treatment After treatment
Content of phagocytic cells, % 65-88 62,1£2,2 70,1£1,5 63,4%1,8 55,3%1,4
Phagocytic index 2,3-3 1,87%0,7 2,8+0,4 1,9¢1,5 2,2%£27
Completion of phagocytosis 21 0,85%0,01 0,98%0,05 0,78%0,03 0,85+0,08

Note: reliability of differences in indicators (p<0.05)



As follows from Table 4, a decrease in all parameters of phagocytosis was noted before treatment (compared
to the norm, p <0.05) in the examined patients; after treatment, all indicators of phagocytosis returned to normal
in the main group, in the comparison group (without the use of immunomodulators) - phagocytosis was
depressed.

Thus, with the use of the accompanying therapy, normalization of the parameters of CD8 lymphocytes was
observed, the number of CD56 (the archetypal phenotypic marker of natural killer cells), lymphocytes (a marker of
readiness for apoptosis), increased (Table 2). The parameters of humoral immunity were restored (Table 3). The
parameter of medium molecular circulating immune complexes (CICs) returned to normal in the main group.

On the 7-10th day after the start of the accompanying therapy, the functional significance of neutrophilic
granulocytes was optimized; as a result, there was an increase and normalization of the completion of
phagocytosis (Table 2) in the main group. In the comparison group, the functional picture of phagocytosis of
neutral granulocytes did not return to normal. When studying the parameters of the immune status, a decrease in
T-killers was observed in both groups. On the 10th day, the mass of killer cells increased and at the same time
their normalization with the CD56 parameter occurred in the main group.

This was not observed in the comparison group.

Thus, the differences in the mass of killers and CD56 parameters that produce restorative cytokines were
increased in the comparison group and returned to normal in the main group.

Apoptosis of cells in the form of their elimination was practically not active in the comparison group
compared with the main group, where immunocorrection was applied.

The active function of phagocytosis of neutrophilic granulocytes in the comparison group, where
accompanying therapy was not used, did not normalize (Table 4).

Correction of recovery processes using the Altai extract adaptogen administration and neutral anolyte
application normalized the immunological parameters presented in Table. 2. The time of hospital stay was
significantly reduced, it amounted to 10.5 * 2.6 bed-days, and in the comparison group - 28.7 * 4.3 bed-days,
which indicates the implementation of the fast track surgery (the accelerated recovery program) in patients of the
main group. There were no postoperative complications in the form of wound suppuration in the main group,
while in the comparison group it occurred in 45 patients (25.4%).

The data given in Table 5 indicate that Altai extract adaptogen administration and neutral anolyte application
increased the bactericidal, phagocytic and chemiluminescent activity of leukocytes, which stimulated the
formation of antibodies (the level of IgG immunoglobulin increased). The level of IgA immunoglobulin increased,
which indicates continued healing of the surgical wound and a moderate inflammatory process. In all the patients
of the main group, the postoperative wound healed by primary intention. In the comparison group, 45 patients
(25.4%) had postoperative infectious complications in the form of suppuration of the surgical wound which
healed by secondary intention within 1-2 months. An increase in temperature in patients of the main group up to
37.5°C was observed within 1-3 days after surgery, with a gradual normalization by the 5th day. In the patients of
the comparison group, the temperature returned to normal within 10-12 days, and in some of them - within 2-3
weeks.

The recovery period in patients of the main group proceeded without deviations and complications. The
patients began to move on the 2nd day after surgery and were discharged from hospital on the 10th—11th day.
The average bed-day was 10.5%2.6 (p<0.05). The patients from the comparison group were discharged on days 29—
35 after surgery. The average bed-day in the comparison group was 28.7+4.3 (p<0.05). Thus, the additional
prescription of the Altai extract adaptogen in combination with neutral anolyte made it possible to reduce the
duration of treatment by an average of 2 weeks, prevent possible postoperative complications, and increase the
activity of patients.

The quality of life after surgical treatment in the main and comparison groups was assessed in points (Tables
5)



Table 5

Dynamics of the quality of life during surgical treatment with the use of accompanying therapy
Indicators Before treatment (M*m), point After treatment (M*m), point
Before treatment After treatment Before treatment After treatment
Energy 60,7£2,3 68,8%1,7 56,8%1,7 60,1%1,3
Pain 84,325 17,5¢2,1 78,311 79,10,8
Emotional reaction 45,3%1,4 62,7+0,8 48,2£1,9 48,5+1,4
Sleeping 43,2¢21 68,3£2,9 40,40,5 42,3%0,5
Physical activity 10,5%2,8 98,4+1,7 32,3%£2,7 37,213

Note: reliability of differences in indicators (p<0.05)

The quality of life in the main group increased by 87.9+2.4%, and in the comparison group - by 23.7+1.5%,
which indicates the optimization of surgical treatment of patients with severe fractures.

When evaluating the immediate functional results, intensity, nature and regularity of pain in the area of
endoprosthetic replacement, the possibility of active movements in the operated and nearby joints, the amplitude
of passive movements and motor activity of patients were taken into account. For this purpose, the immediate
functional results were examined in patients of the main and comparison groups with chronic pathological
fractures of the trochanteric region, metastatic fractures of the long bones after surgical treatment in
combination with the new accompanying therapy and without it (Table 6)

Table 6
Immediate functional results in the early postoperative period
Outcome Number of clinical observations, %
Main group Comparison group
Good 118 (95, 93) 75 (78, 13)
Satisfactory 5(4,07) 21 (21, 87)
Total: 123 (100) 96 (100)

In the comparison group, good results were obtained in 78.13% of cases, and satisfactory results were
obtained in 21.87% of cases. In the main group, after a course of fast-acting Altai extract immunomodulator and
adaptogen administration in combination with neutral anolyte application, good results (95.93%) were obtained
in a larger number of patients, and a satisfactory result was observed only in 4.07% of the patients. This indicates
a significant immunocorrective and adaptive therapeutic and restorative effect of the Altai extract in combination
with neutral anolyte, which manifests itself during the period of surgical trauma.

A follow-up examination of both groups of palliative patients showed that the 3-year survival rate after
surgical treatment with the new accompanying therapy was 25% in the main group, and 11% in the comparison
group, respectively.

After salvage surgeries for chronic pathological fractures of the trochanteric region and metastatic fractures of
the long bones in palliative patients, the probability of cure is low, but the possibilities of preserving limb
functions, self-care and feasible work are quite real. Sometimes even for months or years. Early activation of
patients can significantly reduce the use of painkillers. In addition, the psycho-emotional status of patients is
optimized. After salvage surgeries, as proven by clinical practice, palliative patients believe in the favorable
nature of the process and are more optimistic about their future life.

The following are clinical examples.

Patient P., aged 41, was admitted to the clinic because of an old pathological trochanteric fracture of the right
femur due to bone metastases of right breast cancer. The patient was forced to comply with bed rest. A total
endoprosthetic replacement of the right hip joint with the Wagner self-locking stem was performed using the new



accompanying therapy. The postoperative period proceeded without complications. The patient was active, optimistic,
after 3 weeks she began to walk with crutches. She was discharged from hospital 7 days after surgery. The patient
was periodically examined. The mental status of the patient improved significantly. She performed moderate physical
work around the house, led an active lifestyle. She died 2.5 years later from the underlying disease.

Patient V., 83 years old, was admitted to the clinic because of an old pathological pertrochanteric fracture of the
left femur due to bone metastases of thyroid cancer. Osteosynthesis with gamma nail was performed using the new
accompanying therapy. The postoperative wound healed by primary intention. The patient recovered quickly and was
discharged from hospital on the 6th day. The patient was followed-up after discharge at the place of residence for 3
years.

Patient Sh., 55 years old, suffering from left breast cancer, was admitted to the clinic because of a metastatic
fracture of the middle third of the left humerus. She underwent resection of the upper third of the left humerus with
metal and polymer individual express endoprosthetic replacement simultaneously followed by the new accompanying
therapy.

The postoperative period was uneventful, the state of health was good. Movement in the operated left upper limb
recovered to a satisfactory extent. When examined after 3 years and 2 months, movements in the elbow joint without
restrictions, in the shoulder joint - abduction was possible up to an angle of 45°, movements in sagittal plane without
restrictions. The patient performed work that did not require heavy physical effort.

Patient U., aged 75, was admitted to the clinic because of an old pathological (metastatic) pertrochanteric fracture
of the right femur due to the spread of metastases in the bone system from cancer of the left kidney. In general
healthcare, he unsuccessfully underwent a course of conservative treatment for 6 months. The patient developed
hypodynamic complications in the form of bedsores in the area of the heel and sacrum, and as a result he had to be
constantly in the supine position.

3 days before surgical treatment, the patient was prescribed the Altai extract adaptogen in combination with
neutral anolyte. The metastatic tumor of the proximal femur was removed within healthy tissues. The surgical wound
was treated with the neutral anolyte according to the above scheme, and total right hip arthroplasty using an
oncological prosthesis with a long stem was performed. The wound healed by first intention. In the postoperative
period and until discharge from hospital, the patient continued to receive the new authors’ accompanying therapy.

Similar positive outcomes of intraoperative metal and polymer individual express endoprosthetic replacement and
Altai extract adaptogen administration in combination with neutral anolyte application were obtained in patients with
other localizations of bone metastases, as well as with pathological fractures. In all operated patients, bone pain
disappeared, and the “degree of activity” increased.

All the patients regained the ability to independently serve themselves and do housework. And 16 patients of
working age returned to their previous work, including physical one. All of them significantly improved their psycho-
emotional state.

The treatment regimen of Altai extract adaptogen administration in combination with neutral anolyte application
reduced the postoperative period by 1.5-2 times, contributed to a faster recovery of the immune status, the functional
state of the body, optimizing the psycho-emotional status, and reducing the number of postoperative infectious
complications. The quality of life improved significantly.

We present an observation of the early postoperative period after unipolar proximal endoprosthetic replacement
of the right hip joint in patient U., 75 years old, for an old pathological (metastatic) pertrochanteric fracture of the
right femur (Fig. 1-3).



Fig. 1. Patient U., 75 years old. The first day after surgery Fig. 2. X-ray of the right hip joint before surgery. An old
in the intensive care unit pathological pertrochanteric fracture of the right femur is
visible

Fig. 3. X-ray of the right hip joint after arthroplasty of the right hip joint by an oncological endoprosthesis

In the preoperative period, all the patients had severe pain syndrome. In the postoperative period, with Altai
extract administration in combination with neutral anolyte application in the main group, pain in the operated
organ was much less common (only after a long walk). Most patients rated their quality of life as good.

The duration of rehabilitation, which depend on the volume and type of surgery, patients’ age, their
psychological state, the beginning of activity in the postoperative period and the prescription of adaptive and
restorative immunocorrective therapy based on Altai extract adaptogen in combination with neutral anolyte, play
an important role in improving the quality of patient life.

CONCLUSION

Thus, organ-sparing surgical treatment in palliative patients with chronic pathological fractures of the
trochanteric region and metastatic fractures of long bones using arthroplasty, osteosynthesis, intraoperative
metal and polymer individual express endoprosthetic replacement with the new accompanying therapy in the
form of Altai extract adaptogen administration in combination with neutral anolyte application is an effective
medical aid.

As a result, the effectiveness of surgical treatment of such a severe contingent of patients increased, which led
to rapid rehabilitation in the early postoperative period, improved the patients’ quality of life, and significantly
reduced the time spent in hospital.

This method of surgical treatment can be successfully applied in practical medicine, in particular: surgery,
traumatology and orthopedics, oncology in patients with pathological bone fractures.

9



REFERENCES

1.

10.

11.

12.

13.

Lazarev AF, Solod EI, Antonov AA, Vychuzhanin DV. Surgical treatment for chronic proximal femur fractures. Vrach. 2020;31(12):65-69. (In
Russ.) https://doi.org/10.29296/25877305-2020-12-13

Lazarev AF, Solod EI, Antonov AA, Vychuzhanin DV, Antonov AK, Gorenkov RV, et al. Total left hip arthroplasty for an old pertrochanteric
fracture of the left femur. Vrach. 2021;32(6):73-77. (In Russ.) https://doi.org/10.29296,/25877305-2021-06-14

La Combe B., Gaillard S., Bennis S., Chouaid C. Management of spinal metastases of lung cancer. Rev Mail Respir. 2013; 30(6):480-489. PMID:
23835320 https://doi.org/10.1016/j.rmr.2012.12.016.

Moreno-Smith M., Lutgendorf S.K., Sood A.K. Impact of stress on cancer metastasis. Future Oncol. 2010;6(12):1863-1881. PMID 21142861
https://doi.org/10.2217/fon.10.142.

Antonov AK, Kochemasov VM, Filimonyuk-Smelkov AV, Mekhtikhanov DS, Antonov AA, Antonov KA, et al. Treatment of Pathologic Fracture of
the Humeral Diaphysis Using Metal and Polymer Express Endoprosthetic Replacement as an Example of the Accelerated Rehabilitation of Cancer
Patients. Russian Sklifosovsky Journal Emergency Medical Care. 2020;9(1):130-135. https://doi.org/10.23934/2223-9022-2020-9-1-130-135
Antonov AK. Surgical Treatment of Cancer Patients with Metastatic Vertebral Fractures Using Elixir Altai (“Vitavis”) Using Ion-Activated
Water Flows. Journal of New Medical Technologies, Eedition. 2014;1:2-107. Available at: http://www.medtsu.tula.ru/VNMT/Bulletin/E2014-
1/4949.pdf. (Accessed Nov 18, 2014). (In Russ.) https://doi.org/10.12737/6534.

Antonov AK. Surgical and Reducing Treatment of Oncologic Patients in the Last Stage of Disease. Journal of New Medical Technologies, Eedition.
2014;1:2-124. Available at: http://www.medtsu.tula.ru/VNMT/Bulletin/E2014-1/5051.pdf (Accessed Nov 18, 2014) (In Russ.) https://doi.org/
10.12737/7366.

Bouras G, Markar SR, Burns EM, Mackenzie HA, Bottle A, Athanasiou T, et al. Linked Hospital and Primary Care Database Analysis of the
Incidence and Impact of Psychiatric Morbidity Following Gastrointestinal Cancer Surgery in England. Ann Surg. 2016;264(1):93-99 PMID:
26649592 https://doi.org/ 10.1097/SLA.0000000000001415

Stepanova AM, Merzljakova AM, Sokolovskij VA. Rehabilitation after endoprosthetic replacement in the orthopedic oncology. Bone and soft
tissue sarcomas, tumors of the skin. 2017;(1):27-31. (In Russ.)

Bocharova OA, Baryshnikov AYu, Davydov MI. Fitoadaptogeny v onkologii i gerontologii (na primere izucheniya Fitomiksa-40). Moscow: MIA
Publ.; 2008 (In Russ.)

Bubnova NA., Egorova EN; Sankt-Peterburgskiy gosudarstvennyy meditsinskiy universitet im. akad. I. P. Pavlova. Obobshchennyy opyt
primeneniya Ronkoleykina® (rekombinantnogo interleykina-2) v lechenii khirurgicheskikh zabolevaniy. 2nd ed., upd. and corr. Saint-Petersburg.
SINEL Publ., 2016. (In Russ.)

Leonov BI, Bakhir VM, Vtorenko VI. Elektrokhimicheskaya aktivatsiya v prakticheskoy meditsine. In: Elektrokhimicheskaya aktivatsiya v
meditsine, sel’skom khozyaystve, promyshlennosti: tezisy dokladov. i kratkikh soobshcheniy. Vtoroy Mezhdunarodnyy simpozium. Moscow; 1999.
Pt.1: 15-23. Available at: https://ikar.udm.ru/sb/sb21_1999_l.htm [Accessed Oct 13, 2022]

Volkov NM, Moiseyenko VM. A History of Cancer Immunotherapy. Practical Oncology. 2016;17(2):53-61 (In Russ.)

Received on 18.04.2022
Review completed on 24.09.2022
Accepted on 27.09.2022

10



