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Annotation. This literature review is devoted to the conduct of balneotherapy 

during post-surgical recovery for patients with breast neoplasms at the resort. The 

article discusses indications and contraindications for spa treatment of this category 

of patients. Referral to the resort is possible due to post-mastectomy complications 

and concomitant diseases, which is determined individually after consultation at the 

oncology centre. The authors assess the role of heat shock proteins in the biological 

mechanisms of balneotherapy, focusing on the indications and contraindications for 

balneological procedures. 

 

Introduction. Success achieved by oncology in the field of breast neoplasms 

(BN) therapy using high-technology methods of diagnostics and treatment is laying 

the groundwork for faster patient healing and recovery [5, 24, 29, 42]. On the other 

hand, it is accompanied by the increase of survivability and life expectancy of 

patients, improvement of life’s quality, which are the basic criteria of efficiency in 

oncology patients’ recovery system [11, 25, 37]. Surgical intervention (in case of 

malignant breast neoplasms - the use of radiation and drug therapy) can lead to 

various disorders, such as the post-mastectomy syndrome, brachial plexus injuries, 



neuropathy, limitation of movement amplitude in glenohumeral joint from the side, 

which was operated, and severe depression [1, 6, 10]. For patients with benign 

breast neoplasms unsatisfactory cosmetic post-surgery results can cause body 

dismorphic disorder, depression, decrease of self-esteem and social  

maladjustment [40].  

All mentioned above point out a necessity to conduct a post-surgical recovery 

for patients, ideal option of which is the spa treatment [22].  

 

Methods and organization. Research method: Analysis of scientific 

methodological literature. 

 

Results and discussion. The spa treatment includes medical assistance 

provided by spa organizations for preventive, treating and recovering purposes on 

the basis of using natural curative resources in conditions of being in health and 

recreation areas and resorts. Spa treatment aims for [28]: 

- activation of defensive and adaptive reactions of the body in order to prevent 

sickness, for healing; 

- recovery and (or) compensation of body functions, which were impaired due 

to injuries, surgeries and chronic illnesses, decrease of aggravation, elongation of 

disease-free survival, slowdown of diseases development and prevention of 

disability as one of the stage of medical recovery. 

Giving a multi-organ sanogenetic effect, the spa treatment supports an 

increase of adaptive possibilities of functional systems and psychophysiological 

abilities of patients and serves also as a non-specific therapy, which recovers 

physiological reactions of oncology patients’ adaptation [3, 15]. One of methods of 

spa treatment is balneotherapy, which, according to encyclopedia dictionary of 

medical terms, is a combination of treatment, prevention and recovery methods, 

based on use of mineral waters and therapeutic muds [31]. 

Balneotherapy, which is also called spa therapy [48, 53], is widely used in 

many countries in everyday clinical practice for various diseases treatment. 

However, despite all popularity, long history and using traditions, its scientific 

significant is still an object of discussions, its scientific data about the effectiveness 

or efficiency is scarce [35, 53]. That is why the purpose of this review is an elevation 

from the perspective of modern positions of importance of balneology for post-

surgery recovery of patients with breast neoplasms at the resort.  

Indications and contraindications for spa treatment. The viability and 

effectiveness of medical recovery for patients with breasts neoplasms at the resort 

are out of question for oncologists, because it can significantly improve results of 

therapy, increase the 5-year survival and decrease a duration of work incapacity [26]. 



However, according to the Order of the Ministry of Health of Russia №321n from 

07.06.2018 “On approval of lists of medical indications and contraindications for 

spa treatment” the second (II) disease type, which are Neoplasms, is absent in the 

List of medical indications for spa treatment [20].  

Thus, T.I. Grushina suggests [6] that indications for referral to the spa 

treatment can be complications of combination therapy and concomitant diseases, 

which do not contradict the above-mentioned document. Complications of combined 

treatment of breast cancer include I-II degree lymphatic edema of higher extremity 

located on the side of performed surgery, functional disorders of cardiovascular and 

nervous systems. In this case, it is recommended to send patients to specialized 

sanatoriums and resorts of cardiovascular profile. The beginning time of the spa 

treatment after the end of combination treatment of breast cancer is not earlier than 

3-6 months for local sanatoriums and not earlier than 6-12 months for southern 

resorts in autumn- and wintertime. Patients, who received combination treatment of 

breast cancer and who do not have relapse and/or metastases, are recommended to 

receive the spa treatment in concern of concomitant diseases, such as diseases of 

blood flow and digestion organs, functional diseases of nervous system, bronchi 

diseases and non-tuberculosis lung diseases, chronic pyelitis, kidney stone disease, 

metabolic disorders, endocrine system and organs of sight diseases. 

Moreover, diseases related to neoplastic process are included in the List of 

medical contraindications for the spa treatment (Appendix №3 of the Order of the 

Ministry of Health of Russia from 07.06.2018 №321n) [20, 30]: 

- p. 7. Diseases accompanied by persistent pain syndrome requiring constant 

intake of narcotic and psychotropic substances included in I and II Lists of narcotic 

and psychotropic substances and their precursors, which are subjects to control in 

the Russian Federation and are registered as medications; 

- p. 9. Neoplasms of non-specific nature (without written approval in the 

patient’s medical record that the patient (or their legal representative) is warned 

about possible risks related to complications of the disease due to the spa treatment); 

-  p. 10. Malignant neoplasms, which require antineoplastic therapy, including 

chemotherapy.  

Apart from general contraindications established by the Order of the Ministry 

of Health of Russia from 07.06.2018 №321n, there are special contraindications 

related to particular characteristics of spa factors and the oncology disease, nature of 

consequences of antineoplastic therapy’s complications and accompanying 

pathology. Thus, the spa treatment is not recommended to:  

-  I group patients of oncologic dispensary with suspected breast cancer, unless 

the suspicion is proven wrong; 



-  II group patients who are subject to the combination treatment, including 

those, who have not finished adjuvant treatment including continuing courses of 

radiation and chemo-hormonal therapy; 

- III group patients with suspected relapse or tumor metastasis, unless the 

suspicion is proven wrong; 

-  IV group patients with an advanced neoplastic process, who are subject only 

to the symptomatic treatment, even if their condition is satisfactory; 

In addition, the spa treatment is not recommended to patients with breast 

cancer, who have [6]: 

- consequences and complications of radical antineoplastic treatment in the 

form of radiation ulcers and skin and mucous membrane wounds (in addition, after 

chemotherapeutic agents injections); 

- concomitant diseases of musculoskeletal and peripheral nervous systems, 

chronic inflammatory diseases of female reproductive system, skin diseases and 

chronic diseases of ENT-organs, which require thermal procedures, mud therapy, 

and also treatment in southern resorts in summertime; 

- the need of active ambulatory or stationary treatment due to severe 

consequences of the combination therapy; 

- unfavorable individual expected response to treatment of neoplastic process. 

According to T.I. Grushina [6], after termination of such disorders after the 

ambulatory or stationary treatment, a second discussion about the issue of 

acceptability of the spa therapy can take place. In all cases, a referral for treatment 

is given to the patient with breast neoplasms individually, after a consultation in the 

oncology center. Medical selection is carried out in the same order as for all other 

patients, but it is mandatory to present to the physician in charge a medical note from 

the oncology center, in which the patient was registered. While deciding on a 

possibility to give the spa treatment before giving a medical note, the oncology 

center, regardless of the follow-up period of the patient, does a thorough observation 

using all necessary modern diagnostic methods in order to exclude relapses and 

tumor metastases. The period of note’s validity is 1 month. After the spa treatment, 

the patient is to be observed by the oncologist once every 3 months. If signs of breast 

neoplasms’ progress are absent and the efficiency of the spa treatment is proven, the 

physician in charge in cooperation with the oncologist should discuss the issue of 

the patient’s referral to the resort or the sanatorium.  

The role of heat shock proteins in biological mechanisms of 

balneotherapy. Balneotherapy is used on the base of experience at all times and it 

is one of the oldest types of therapy to relieve the pain syndrome of patients [51]. 

Mechanisms of physiological actions of balneological factors are the result of 

complex synergetic combination of mechanical, thermal and chemical exposure [35, 



44, 52]. Regardless of which of those mechanisms are used in higher or lower 

degree, physiological reactions, which appear during that time, include mainly 

neuroendocrine and immunologic effects, causing anti-inflammatory, analgetic, 

antioxidant, chondroprotective and anabolic effect [38, 44]. Balneotherapy is an 

efficient, easily endured mean of treatment of diseases of such systems as 

cardiovascular, respiratory, digestive, endocrine and nervous system, and also 

diseases of the musculoskeletal apparatus and skin [36, 38]. 

During last years, there is a tendency of a wider use of physical factors in 

medical recovery of oncologic patients at different moments of the post-surgical 

period [14, 57]. However, some of the types of balneology have a strong biological 

effect on human’s functional systems and organs, stimulating an increase of 

neoplasms and an advancement of the neoplastic process [6, 7, 8]. Because of that 

main contraindications for all oncology patients, including those with breast 

neoplasms regardless of the end period of the combination treatment, are all types 

of therapeutic muds, internal and external use of radon, sulphurous, arsenic and 

nitrogen mineral waters.  

Temperature plays a central role in balneotherapy effects. Therapeutic mineral 

waters and muds are commonly used externally and heated, because they are 

considered as great heat providers, as they can keep the heat longer and give it slower 

[39]. As a result of using increased temperature (38°С to 42°С, as a rule), heating 

therapeutic effects are more pronounced [34, 38]. Besides that, local and generalized 

physiological effects in the body are manifested through chemical and biological 

properties of balneological factors [45], which, however, are hard to identify and 

evaluate [34]. 

The effect of balneotherapy on neuroendocrine system in general is explained 

by the heat stress caused by the increased temperature of use. Therefore, heat stress 

induce a reaction of heat shock (HS) and, consequently, synthesis and release of heat 

shock proteins (Hsp) [18, 38], which was discovered in 1974 by A. Tissieres et al. 

[50]. Support of heat shock reaction during an additional heat stress causes hormonal 

imbalance in the body [43], which can play a certain role in beneficial balneotherapy 

effect [49]. 

Later it was discovered that the Hsp synthesis is induced not only during 

temperature increase, but also during many other effects. It includes cases when 

mineral water or peloid has specific biochemical components, which are hydrogen 

sulphide (H2S) in sulphuric water or radon in radioactive water [38], and organic 

solvents, hard metals, strong oxidants, some hormones and growth inducing 

substances [41]. According to modern data, Hsp synthesis is a universal non-specific 

cell answer to stress [33]. Therefore, some researchers are calling Hsp “stress 

proteins” [2]. An excessive Hsp expression regarding a wide range of malignant 



neoplasms, their participation in proliferation, differentiation, invasion and 

metastasis of cancer cells [32]. An excessive Hsp expression can also predict an 

answer to some anti-neoplasm methods of treatment, in particular – heat shock 

proteins (Hsp27 и Hsp70) are involved in tolerance to chemotherapy for patients 

with breast cancer [32, 47]. 

Balneological procedures for post-surgical recovery. The foundation of 

balneotherapy includes methods of using mineral waters and therapeutic muds. Due 

to aforementioned reasons, all types of peloids, internal and external use of radon, 

sulphurous, arsenic and nitrogen mineral waters are prohibited in oncology. All 

those types of mineral waters are called balneological, because they are normally 

used externally [6, 7, 8]. Components of mineral waters include biologically active 

gases (CO2, H2S, Rn) and specific micro components (Br, J, H2SiO3, H2BO3 and 

others). Balneological waters differ from mineral drinking waters by the level of 

general mineralization, ion composition and physical properties. Those types of 

water usually have a high degree of mineralization, up to 20 grams per liter, which 

is predominantly a chloride natrium composition. Balneological waters are used 

topically – baths, therapeutic showers, in some cases, depending on diagnosis and 

water composition, they can be used for inhalations, enema procedures and 

therapeutic irrigation [12]. 

Balneological procedures are conducted for prevention, therapy and recovery 

of concomitant diseases of musculoskeletal apparatus [35, 48, 53], diseases of skin 

and cardiovascular system, gynecologic and neurologic pathologies [17, 23]. During 

the spa treatment after the combination therapy for breast neoplasms patients should 

receive balneotherapy in the form of tepid baths (with the water temperature of 34-

36°С) 10-15 minutes long. According to their composition, bubble, pine bubble, 

licorice, lavender and iodine-bromine baths can be used [8]. After segmental 

mastectomy for benign breast neoplasms patients successfully received 

balneotherapy in the form of general iodine-bromine baths (with the temperature of 

37оС, course of 10 procedures 15 minutes each), patients with chronic inflammatory 

diseases also received therapeutic vaginal irrigation with iodine-bromine water [4]. 

Patients with the post-mastectomy syndrome successfully receive chloride natrium 

baths [46]. 

Mineral drinking waters are those with the mineralization rate not less than 1 

g/dm3, and natural waters with mineralization less than 1 g/dm3 with biologically 

active microelements in quantity not less than those in regard of balneological 

standards, accepted for mineral drinking waters (GOST 13273-88 “Mineral drinking 

therapeutic and therapeutic-table waters”). According to ion-saline composition, 

mineral drinking waters are divided into 31 groups. In the treatment practice, a 

classification of mineral drinking waters regarding their anion composition is used 



more frequently, because indications for using waters with various cation 

compositions are the same for many diseases [13, 16]. 

The variety of clinical effects, good endurability, ability to stimulate adaptive 

reactions, increase of tolerance of the body and the relative cheapness allow to use 

mineral drinking waters broadly during treatment of chronic diseases of digestive 

system [16, 19, 21]. 

 

Conclusion. Thus, carrying out the post-surgical recovery of patients with 

breast neoplasms due to complications of the combination treatment and 

concomitant diseases is determined individually after a consultation in the oncology 

centre. Moreover, there are contraindications for using therapeutic muds and using 

radon, sulphurous, arsenic and nitrogen mineral waters externally and internally. 

This is due to the presence of specific biochemical components in before mentioned 

peloids and mineral waters, which cause the appearance of stress proteins (heat 

shock proteins) possessing an ability to participate in proliferation, differentiation, 

invasion and metastasis of cancer cells, that is, they can stimulate growth of 

neoplasms and progression of the neoplastic process. Moreover, iodine-bromine and 

chloride natrium mineral waters in the form of general tepid baths and mineral 

drinking waters can be used for prevention and treatment of post-mastectomy 

complications and accompanying operations during post-surgical recovery of such 

patients at the resort.   

  

References 

1. Bardychev M.S. Treatment of secondary radiation injuries after 

combination treatment of breast cancer / M.S. Bardychev, V.V. Pasov // Russian 

Journal of Oncology. – 1998. – №1. – P. 18-21. 

2. Heat shock protein [Electronic resource] Access mode: 

https://ru.qaz.wiki/wiki/Heat_shock_protein (Accessed on 01.19.2021). 

3. Bykov A.T. Restorative medicine and human ecology: guidelines / A.T. 

Bykov // M.: GEOTAR-Media. – 2009. – 688 p. 

4. Bykov A.T. Post-surgical medical recovery at the resort for women with 

benign breast neoplasms / A.T. Bykov, E.S. Khudoev, A.F. Khechumyan, L.S. 

Khodasevich, K.V. Gordon, I.O. Naslednikova, A.L. Khodasevich // Bulletin of 

Physiotherapy and Balneology. – 2019. – V.25, №4. – P. 59-64. 

5. Gorbacheva O.Yu. Early breast cancer: the importance of the biological 

subtype of the tumor for choosing surgical treatment tactics (literature review) / 

O.Yu. Gorbachev, V.Yu. Ivashkov, V.A. Sobolevsky, O.V. Krokhin, N. I. K. 

Mehdiyeva // Issues of Oncology. – 2018. – V.4, №6. – P. 716-721. 



6. Grushina T.I. Rehabilitation in oncology: physiotherapy / T.I. Grushina // 

M .: GEOTAR-Media – 2006. – 240 p. 

7. Estenkova M.G. On the issue of spa treatment of patients after radical 

treatment of cancer / M.G. Estenkova, A.N. Elizarov, E.N. Chalaya // Kremlin 

medicine. Clinical Bulletin. – 2013. – №4. – P. 66-68. 

8. Estenkova M.G. On the issue of spa treatment of patients with oncological 

diseases / M.G. Estenkova, A.N. Elizarov // Physiotherapy, balneology and 

rehabilitation. – 2013. – №6. – P. 54-55. 

9. Efimenko N.V. Mechanisms of action of mineral drinking waters / N.V. 

Efimenko, V.F. Reps // Resort Medicine. – 2013. – №3. – P. 106-109. 

10. Zalutskiy I.V. Complex treatment of patients with secondary 

lymphedema of the upper extremities / I.V. Zalutsky, D.V. Ovchinnikov, A.G. 

Zhukovets, N.N. Antonenkova // Russian Journal of Oncology. – 2005. –  

№1. – P. 13-15. 

11. Kaplan M.A. Systemic photodynamic therapy with a Photolon 

photosensitizer in the treatment of cancer patients with regional and distant 

metastases / M.A. Kaplan, A.M. Shubina, I.A. Zamulaeva, E.I. Selivanova, E.G. 

Kuzmina, N.P. Tkachenko, I. G. Zakurdyaeva, V.N. Kapinus, E.V. Goranskaya // 

Biomedical Photonics. – 2014. – V.3, №4. – P. 18-23. 

12. Classification of mineral waters. [Electronic resource]  

Access mode: https://www.sanatoriums.com/ru/blog/172-klassifikatsiya-

mineralnyh-vod (Accessed on 01.18.2021). 

13. Kulikov A.G. Mineral drinking waters in treatment and rehabilitation: a 

modern view on the issue / A.G. Kulikov, D.D. Voronin // Physiotherapy, 

balneology and rehabilitation. – 2017. – V.16, №. 3. – P. 116-120. doi: 

http://dx.doi.org/10.18821/1681-3456-2017-16-3-116-120. 

14. Kucherova T.Ya. Physical factors and their role in oncology / T.Ya. 

Kucherova, M.V. Vusik, O. V. Cheremisina // Physical and Rehabilitation Medicine, 

Medical Rehabilitation. – 2019 – Volume 1, №. 3. – P. 12-17. doi:10.36425/2658-

6843-2019-3-12-17. 

15. Manshina N.V. Spa treatment for everyone. For health to the resort / N.V. 

Manshina// M .: Veche – 2007. –  592 p. 

16. Mineral drinking waters. [Electronic resource] Access mode: 

http://www.grandars.ru/college/medicina/mineralnye-pitevye-vody.html (Accessed 

on 01.16.2021). 

17. External use of mineral waters. [Electronic resource] Access mode: 

http://kmvline.ru/voda/naruz.php (Accessed on 01.16.2021). 



18. Nikitin K.D. Heat shock proteins: biological functions and application 

prospects / K.D. Nikitin // Clinical Oncohematology. – 2008. – V.1, №2.  

– P. 125-130. 

19. Mineral drinking waters in therapeutic-preventive and recovery programs: 

Clinical guidelines. – M. – 2015. – 20 p. 

20. Order of the Ministry of Health of the Russian Federation of June 7, 2018 

No. 321н "On approval of lists of medical indications and contraindications for spa 

treatment." [Electronic resource] Access mode: 

http://www.garant.ru/products/ipo/prime/doc/ 71311014 / (Accessed on 

17.01.2021). 

21. Natural physical factors used for medical recovery. [Electronic resource] 

Access mode: http://cmr55.ru/artical/prirodnye-fizicheskie-faktory/ (Accessed on 

01.11.2021). 

22. Recovery after surgical treatment of breast cancer. [Electronic resource] 

Access mode: https://www.sanatoriums.com/ru/blog/232-reabilitatsiya-posle-

operativnogo-lecheniya-raka-molochnoj-zhelezy (Accessed on 04.27.2020). 

23. Saakyan A.G. External use of mineral waters. [Electronic resource] 

Access mode: https://medbe.ru/materials/sanatorno-kurortnoe-lechenie/naruzhnoe-

primenenie-mineralnykh-vod/ (Accessed on 01.16.2021). 

24. Semiglazova T.Yu. International model of recovery of cancer patients / 

T.Yu. Semiglazova, V.A. Kluge, B.S. Kasparov, K.O. Kondratyev, A.A. Krutov, 

M.A. Zernova, V.A. Chulkova, V.V. Semiglazov // Medical Council. – 2018. – No. 

10. – P. 108-116. doi.org/10.21518/2079-701X-2018-10-108-116. 

25. Tishakova V.E. Physical methods of recovery of cancer patients after 

combination treatment of breast cancer / V.E. Tishakova, E.V. Filonenko, V.I. 

Chissov, N.A. Efimenko, A.N. Urlova // Biomedical Photonics. – 2017. – Vol. 6, 

No. 1. – P. 28-37. doi.org/10.24931/2413-9432-2017-6-1-28-37. 

26. Uglyanitsa K.N. Spa treatment in the recovery of cancer patients / K.N. 

Uglyanitsa, N.G. Lud, N.K. Uglyanka. [Electronic resource] Access mode: 

http://medbe.ru/materials/onkologicheskaya-reabilitatsiya/sanatorno-kurortnoe-

lechenie-v-reabilitatsii-onkologicheskikh bolnykh/ (Accessed on 01.11.2021). 

27. Ulashchik V.S. State and prospects for the use of medical physical factors 

in oncology / V.S. Ulashchik, A.G. Zhukovets // Issues of balneology, physiotherapy 

and medical physical culture. – 2004. – No. 4.  

– P. 50-54.  

28. Federal Law of 21.11.2011, No. 323-ФЗ "On the basics of protecting the 

health of citizens in the Russian Federation." [Electronic resource] Access mode: 

https://www.rosminzdrav.ru/documents/7025 (Accessed on 01.06.2021). 



29. Khetagurova A.K. Organization of recovery of patients after mastectomy 

/ A.K. Khetagurova, G.F. Miryusupova // Problems of social hygiene, health care 

and history of medicine. – 2018. – Vol. 26, No. 3. – P. 160-163. doi: 

http://dx.doi.org/10.18821/0869-866X-2018-26-3-160-163. 

30. Khudoev E.S. Medical rehabilitation at the resort of patients with breast 

cancer after combination treatment / E.S. Khudoev, L.S. Khodasevich, I.O. 

Naslednikova, A.L. Khodasevich // Health Resort Medicine. – 2020. – №2.  

– P.21-31. 

31. Encyclopedic Dictionary of Medical Terms: In 3 volumes. / Ch. editor 

B.V. Petrovsky // Moscow: Soviet Encyclopedia – 1982. – V.1. – P. 464. 

32. Ciocca D.R. Heat shock proteins in cancer: diagnostic, prognostic, 

predictive, and treatment implications / D.R. Ciocca, S.K. Calderwood // Cell Stress 

& Chaperones. – 2005. – V. 10, №2. – P. 86-103.  

doi: 10.1379 / CSC-99r.1. 

33. Feder M.E. The stress response and stress proteins Cell Biology of Trauma 

/ M.E. Feder, D.A. Parsell, S. Lindquist // Boca Raton: CRC Press, 1995. - P. 177-

191. 

34. Fioravanti A. Mechanisms of action of spa therapies in rheumatic 

diseases: What scientific evidence is there? / A. Fioravanti, L. Cantarini, G.M. 

Guidelli, M. Galeazzi // Rheumatol. Int. – 2011. – V. 31. – P. 1-8. 

https://doi.org/10.1007/s00296-010-1628-6. 

35. Fioravanti A. Balneotherapy in osteoarthritis: Facts, fiction and gaps in 

knowledge / A. Fioravanti, M. Karagülle, T. Bender, M.Z. Karagülle // Eur. J. 

Integrative Med. – 2017. – №9. – P. 148-150. doi: 10.1016 / j. eujim.2017.01.001. 

36. Forestier R. Current role for spa therapy in rheumatology. / R. Forestier, 

F.B. Erol-Forestier, A. Francon // Jt. Bone Spine – 2017 – 84 (1) – P. 9-13. doi: 

10.1016 / j. jbspin.2016.05.003. 

37. Fu M.R. Breast cancer-related lymphedema: Symptoms, diagnosis, risk 

reduction, and management / M.R. Fu // World J. Clin. Oncol. – 2014. – V. 5, №3. 

– P. 241-247. doi: 10.5306 / wjco.v5.i3.241. 

38. Gálvez I. Balneotherapy, Immune System, and Stress Response: A 

Hormetic Strategy / I. Gálvez, S. Torres-Piles, E. Ortega-Rincón // Int. J. Mol. Sci. 

– 2018. – V. 19, №6. – P. 1687. https://doi.org/10.3390/ijms19061687. 

39. Gomes C. Peloids and pelotherapy: Historical evolution, classification and 

glossary / C. Gomes, M. Carretero, M. Pozo, F. Maraver, P. Cantista, F. Armijo, J.L. 

Legido, F. Teixeira, M. Rautureau, R. Delgado // Appl. Clay Sci. –2013. – V. 75-76. 

– P. 28-38. https://doi.org/10.1016/j.clay.2013.02.008.  



40. Joensuu H. Adjuvant docetaxe or vinorelbine with or trastuzumab for 

breast cancer / H. Joensuu, P. Kellokumpu-Lehtinen, P. Bono // N. Engl. J. Med. –

2006. – V. 354. – P. 809-820. 

41. Lindquist S. The heat-shock proteins / S. Lindquist, E. Craig // Annu. Rev. 

Genet. – 1988. – V. 22. – P. 631-77. 

42. Meyer T. Towards a conceptual description of rehabilitation as a health 

strategy / T. Meyer, C. Gutenbrunner, J. Bickenbach, A. Cieza, J. Melvin, G. Stucki 

// J. Rehabil. Med. – 2011. –V. 43, №9. – P. 765-769.  

43. Mitchell H.K. Protein synthesis in salivary glands of D. Melanogaster. 

Relation to chromosome puffs / H.K. Mitchell, U.M. Tracy // J. Mol. Biol. Cell Biol. 

Int. – 2001. – V. 25. –  P. 845-857. https://doi.org/10.1006/cbir.2001.0789. 

44. Morer C. The role of mineral elements and other chemical compounds 

used in balneology: Data from double-blind randomized clinical trials / C. Morer, 

C.F. Roques, A. Françon, R. Forestier, F. Maraver // Int. J. Biometeorol. – 2017. – 

V. 61. – P. 2159-2173. https: // doi.org/10.1007/s00484-017-1421-2. 

45. Nasermoaddeli A. Balneotherapy in medicine: A review / A. 

Nasermoaddeli, S. Kagamimori // Environ. Health Prev. Med. – 2005. – V. 10. – P. 

171-179. https://doi.org/10.1265/ehpm.10.171. 

46. Ochalek K. Five-year assessment of maintenance combined physical 

therapy in postmastectomy lymphedema / K. Ochalek, T. Gradalski, Z. Szygula // 

Lymphat. Res. Biol. – 2015. – V. 13, №1. – P. 54-58. doi: 10.1089 / lrb.2014.0027. 

47. Oesterreich S. The small heat shock protein HSP27 is not an independent 

prognostic marker in axillary lymph node-negative breast cancer patients / S. 

Oesterreich, S.G. Hilsenbeck, D.R. Ciocca, D.C. Allred, G.M. Clark, G.C. 

Chamness, C.K. Osborne, S.A. Fuqua // Clin. Cancer Res. – 1996. – V. 2. – P. 1199-

1206. doi: 10.1379/CSC-99r.1. 

48. Santos I. Balneotherapy in rheumatoid arthritis - a systematic review / I. 

Santos, P. Cantista, C. Vasconcelos // Int. J. Biometeorology. – 2016. – Vol. 60, No. 

8. – P. 1287-1301. doi: 10.1007 / s00484-015-1108-5. 

49. Scapagnini G. Thermal Hydrotherapy as Adaptive Stress Response: 

Hormetic Significance, Mechanisms, and Therapeutic Implications / G. Scapagnini, 

S. Davinelli, N.A. Fortunati, D. Zella, M. Vitale // In Hormesis in Health and 

Disease; Rattan S, Le Bourg E, Eds .; CRC Press Taylor & Francis Group: Boca 

Raton, FL, USA – 2014. – P. 153-165. 

50. Tissieres A. Protein synthesis in salivary glands of D. Melanogaster. 

Relation to chromosome puffs / A. Tissieres, H.K. Mitchell, U.M. Tracy // J. Mol. 

Biol. – 1974. – Vol. 84. – P. 389–398. 



51. Van Tubergen A. A brief history of spa therapy / A. van Tubergen, S. van 

der Linden // Ann. Rheum. Dis. – 2002. – Vol. 61, No. 3. – P. 273-275. doi: 10.1136 

/ ard.61.3.273. 

52. Verhagen A.P. Taking baths: the efficacy of balneotherapy in patients 

with arthritis. A systematic review / A.P. Verhagen, H.C. de Vet, R.A. de Bie, A.G. 

Kessels, M. Boers, P.G. Knipschild // J. Rheumatol. – 1997. – Vol. 24, No. 10. – P. 

1964-1971. 

53. Verhagen A.P. Balneotherapy (or spa therapy) for rheumatoid arthritis / 

A.P. Verhagen, S.M. Bierma-Zeinstra, M. Boers, J.R. Cardoso, J. Lambeck, R. de 

Bie, H.C. de Vet // Cochrane Database Syst. Rev. – 2015. – №4. – CD000518. https: 

// doi.org/10.1002/14651858. CD000518.pub2.  

 

Information about the authors: Khudoev Eduard Sergeevich – Candidate 

of Medical Sciences, Chief Physician of the LLC «”MAMME” Clinic», Krasnodar, 

e-mail: eduardkhudoev@rambler.ru; Khodasevich Leonid Sergeevich – Doctor of 

Medical Sciences, Deputy Head of Science in the Scientific Research Center of 

Balneology and Rehabilitation, branch of the FSBI "North Caucasus Federal 

Research and Clinical Center of FMBA of Russia" in Sochi, Professor of the 

Department of Medical Rehabilitation of the Faculty of Advanced Training and 

Occupational Retraining in the FSBEI of HE “Kuban State Medical University of 

the Ministry of Health of Russia, Professor of the Department of Physical Culture 

and Sports in the FSBEI of HE “Sochi State University”, e-mail: nic_kir@mail.ru; 

Naslednikova Irina Olegovna – Doctor of Medical Sciences, Academic secretary 

of the the Scientific Research Center of Balneology and Rehabilitation, branch of 

the FSBI "North Caucasus Federal Research and Clinical Center of FMBA of 

Russia" in Sochi, e-mail: ira_naslednikova@mail.ru; Khodasevich Aleksei 

Leonidovich –  Candidate of Medical Sciences, Physician of the SBHI of 

Arkhangelsk Oblast “Severodvinsk City Clinical Emergency Hospital № 2”, 

Severodvinsk, e-mail: expertuus@yandex.ru. 

 

 


