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Abstract: This article discusses the issues of classification and morphology, ultrastructural features of their 

cells, embryogenesis. The importance of saliva for the normal functioning of the oral cavity is described. 
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1. Introduction 

The oral cavity is constantly washed with saliva, which performs various functions that en-
sure the normal functioning of the oral organs: providing local immunity, maintaining the normal 
condition of the teeth (providing them with calcium and phosphates), moistening the oral cavity, 
participating in digestive processes, endocrine, excretory, regulation of water-salt homeostasis, 
etc. [1-3]. Understanding the structure and functions of the salivary glands is relevant for such 
specialized specialists as dentists [4, 5], otorhinolaryngologists, oncologists [6], maxillofacial sur-
geons [7], plastic surgeons [8], chemo- and radiotherapists, pathologists [9], etc. [10]. 

2. Embryogenesis of salivary glands and disorders of their development 

The source of the development of salivary glands is the epithelium of the oral cavity. Connec-
tive tissue stroma develops from mesenchyma. The submandibular gland is laid at 6-7 weeks of 
intrauterine development. The parotid gland and sublingual are laid at 8 weeks. At birth, the 
glands already secrete saliva. Violation of the bookmark and subsequent development of the sali-
vary glands leads to malformation – aplasia. With heterotopia, the gland lining shifts compared to 
the norm, while the topography of the gland is disturbed, which can complicate surgical interven-
tions [11]. 

Among the possible pathologies in the duct system, agenesis and aplasia occur. Hypoplasia 
and atresia of the main ducts are very rare. On the contrary, intra-nodal (intranodal) heterotopias 
are quite common [12], tumors of the salivary glands occupy 3-5% of all tumors of the head and 
neck [13]. Extranodal heterotopia is rare, but it can involve the pituitary gland and the lower jaw, 
the lower part of the neck, and the thyroid gland. In 20% of people there are additional parotid 
glands, separated from the main gland, but adjacent to the excretory duct of the parotid gland 
(Stensen's duct). 

3. Classification and general principles of the structure of the salivary glands 

The salivary glands are divided into the glands of the vestibule of the mouth and the glands 
of the oral cavity proper. The glands of the oral cavity include 3 pairs of large salivary glands (pa-
rotid, submandibular and sublingual) [5]. Salivary glands located in the mucous membrane of var-
ious parts of the oral cavity (buccal, labial, tongue glands, palatine tonsils, larynx, pharynx) are 
called small salivary glands [14]. 

3.1 The large salivary glands 

The large salivary glands are complex, branched alveolar (parotid) or alveolar-tubular (sub-
mandibular, sublingual) glands, have one principle of anatomical organization – a branched system 
of excretory ducts and secretory terminal sections (Fig. 1).  
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Figure 1. Diagram of the structure of the secretory department and ducts of the salivary gland. 1 – serous 
cells; 2 – mucous cells; 3 – myoepithelial cells; 4 – insertion duct; 5 – striated duct. 

Inside the lobules, there are intra-lobular excretory ducts and numerous secretory terminal 
sections. All connective tissue structures form the stroma, and epithelial cells (ducts and secretory 
departments) form the parenchyma of the gland [15]. The secretory divisions of the salivary glands 
consist of secretory and myoepithelial cells, are divided into protein (serous), mucosal (mucosal) 
and mixed (protein-mucosal). The protein end sections have a rounded shape in the form of alveoli 
with a narrow lumen. They consist of serous cells shaped like a truncated pyramid. The cell nucleus 
is rounded, the cytoplasm contains a well—developed granular endoplasmic network that pro-
vides basophilia when sections are stained with hematoxylin and eosin (Fig.2), the Golgi complex, 
numerous mitochondria in the basal part of the cell and an abundance of apically located secretory 
granules rich in protein - ptyalin (amylase), lysozyme, lactoferrin [15].  

 

 

Figure 2. Protein secretory departments. Red arrows – secretory departments, yellow arrows – excretory 
ducts. Parotid salivary gland. Stained with hematoxylin and eosin. Magnification x 300. 

The mucous end sections predominate in the sublingual salivary gland (Fig. 9). They are 
larger and lighter than the protein ones, have a tubular shape. Mucous cells resemble protein cells 
in shape, but their nuclei are located basally and are not round, but flattened, there are fewer mi-
tochondria in the cytoplasm, a less developed granular endoplasmic network, but a significantly 
more significant Golgi apparatus, which indicates a greater proportion of the carbohydrate com-
ponent in their secret. Most of the cytoplasm is filled with a mucous secretory product having a 
light cellular appearance [11, 16-18]. 

The mixed terminal sections consist of 2 types of glandular cells – protein and mucous, espe-
cially clearly visible in the submandibular salivary gland (Fig. 4, 8). Protein and mucous cells are 
located in the mixed secretory department alternately, directing the mixed secret into the duct. 
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Many authors point to serous half-moons, or Gianuzzi half-moons (Fig. 4), which are only a con-
sequence of the preparation of the drug, that is, an artifact [11]. 

Each terminal section is surrounded by myoepithelial cells, which have a process shape, in 
their cytoplasm there are numerous contractile actin and myosin filaments, as well as intermediate 
filaments that belong to the cytokeratin family, which makes it possible to indicate the source of 
their development ectoderm, not mesenchyma. The contraction of these cells promotes the excre-
tion of saliva from the terminal sections [19]. 

The excretory ducts transport and modify saliva before it enters the oral cavity. In the large 
salivary glands, insertion, striated, interlobular and common excretory ducts are represented [15]. 
The insertion ducts form the beginning of the duct system, they are thin tubes lined with a single 
layer of cubic cells (Fig.3). On sections stained with hematoxylin and eosin, they differ in baso-
philic coloration and small diameter (less than the diameter of the secretory department). The in-
sertion ducts are very well developed and branched in the parotid salivary gland [11]. 

The insertion ducts merge with each other, forming striated excretory ducts (Fig. 3), lined 
with a single layer of prismatic or cubic cells, the basolateral membranes of which have a pro-
nounced folding (striation) due to mitochondria located between numerous folds of the plasmo-
lemma. 

 

 

Figure 3. Striated ducts (red arrows) and insertion duct (yellow arrow). Stained with hematoxylin and eosin. 
Magnification x 200. 

The striated excretory ducts connect to each other, forming intra-lobular ducts (Fig. 4) of a 
larger diameter, lined with a double-row or double-layer epithelium. The excretory ducts extend-
ing from the lobules combine to form interlobular excretory ducts, which are lined with a multi-
layer cubic epithelium Fig. 5). 
The common (main) excretory duct of the gland approaches the mucous membrane of the oral 
cavity, opens on its surface, its mouth is lined with a multilayer flat epithelium. 

The interlobular connective tissue forming the stroma of the glands contains fat cells, vessels, 
nerves and interlobular excretory ducts [20, 21]. The small salivary glands are located in almost all 
parts of the oral mucosa, except for the gums and the anterior part of the hard palate. They are 
predominantly mucous by the nature of the secretion, their ducts are not differentiated into inset 
and striated. Despite its small size, the importance of small salivary glands is due to their ubiquity 
in the oral mucosa and their abundance [22]. 

3.2 The small salivary glands  

The small salivary glands also play an important role in the formation of protective functions 
and moistening of the mucous membrane due to the composition of the saliva secreted by them 
[23, 24]. They produce about 70% of saliva mucins and a significant amount of immunoglobulins 
(mainly secretory IgA), salivary acid phosphatase and lysozyme, preventing the colonization of 
microorganisms on the surface of teeth and the occurrence of infections. The structure and func-
tion of the large and small salivary glands are potentially affected by alcohol and drug use, as well 
as poor nutrition, aging and radiation therapy of the head and neck [25, 26]. 
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Figure 4. Interlobular excretory duct (yellow arrow); mixed secretory sections (red arrows), which consist of 
mucosal (mucous) cells (blue arrows) and serous cells forming serous Gianuzzi half-moons (green arrows). 
Stained with hematoxylin and eosin. Magnification x 300. 

4. Saliva and oral fluid 

The salivary glands produce saliva, which when it enters the oral cavity is called oral fluid 
[27]. It contains the secret of the large and small salivary glands, the contents of the dental grooves, 
bacteria, food particles, leukocytes, etc. Oral fluid has bacteriostatic properties, protects teeth by 
participating in the remineralization of enamel, forms a protective film of calcium-binding pro-
teins, facilitates articulation of speech and the act of swallowing, moistening a lump of food. Due 
to a pH of 5.9-7.6, saliva has buffering properties that ensure the neutralization of acids. The com-
ponents of the oral fluid are involved in the process of blood clotting and wound healing due to the 
presence of clotting factors and epidermis growth factor in it [28].  

4.1 Salivation  

Salivation of large salivary glands is carried out reflexively. Small salivary glands secrete con-
stantly, moistening the mucous membrane of the oral cavity. Regulation of salivation is carried out 
by nerve centers located in the medulla oblongata, hypothalamus and cerebral cortex. The for-
mation of a conditioned reflex mechanism occurs when visual, auditory, and olfactory receptors 
are irritated. In humans, conditioned reflex secretion of saliva can also begin with the memory of 
delicious food. When parasympathetic nerve fibers are stimulated, a large volume of watery saliva 
with a low protein content and high concentrations of electrolytes is secreted [29]. When sympa-
thetic nerve fibers are stimulated, a small volume of viscous saliva with a high content of mucus is 
released [30].  

The secretion of saliva in the glands takes place in two stages. At the initial stage, acinar cells 
form a primary isotonic secret – primary saliva. Then, the primary secretion is modified in the ducts 
of the glands, depending on its composition and physiological needs – secondary saliva. By the 
striated cells of the excretory ducts, excess hydrogen, chlorine and sodium ions from the gland 
duct are reabsorbed back into the blood using passive transport, which leads to a decrease in the 
acidic reaction of saliva. And potassium ions and HCO3- from blood serum and tissue fluid selec-
tively enter saliva by active transport, increasing its alkaline reaction. Due to this mechanism of 
regulation, the pH of the saliva secreted may differ significantly from the always stable blood pH 
value of 7.4 [31]. 

Normally, a person releases up to 2 liters of saliva per day. Due to the strengthening of both 
salivary reflexes and spontaneous salivation, the amount of saliva can increase several times 
(hypersalivation). Hypersalivation is observed in people suffering from Parkinson's disease, epi-
demic encephalitis, cerebrovascular accident, stomatitis, toxicosis of pregnant women, helminthi-
asis, trigeminal neuralgia. At the same time, increased salivation (ptialism) may be such that the 
patient is unable to swallow saliva. A decrease in saliva secretion (i.e. hyposalivation) is accompa-
nied by dryness of the oral mucosa — xerostomia, often complicated by caries, stomatitis, fungal 
infections. Hyposalivation (hyposialy, sialopenia) and asialia (i.e. extreme hyposalivation) are 
symptoms of both common diseases (septic conditions, pneumonia, diabetes, malignant anemia, 
typhoid and typhoid fever, etc.) and pathology of the salivary glands proper, their inflammation 
(sialodenitis), blockage of the excretory ducts (sialolithiasis). With age, the salivary glands may 

 



OTORHINOLARYNGOLOGY, HEAD and NECK PATHOLOGY (ORLHNP) 2022, 1 (1)  ISSN 2989-1523 (Online)  
 

47  

 

be subject to atrophic changes, which often leads to hyposalivation, and as a consequence, to xe-
rostomia. [32]. 

During the SARS-COV-19 pandemic, salivary glands were found to be susceptible to corona-
virus infection. Thus, several studies have shown that saliva and destroyed epithelial cells of the 
salivary glands may contain SARS-COV-2 [21, 33]. This is of great diagnostic importance, since the 
detection of coronovirus in the material obtained from the mucous membranes is possible only at 
the initial stages of the lesion, when there are no clinical symptoms, and the isolation of viruses 
into saliva can help with the verification of the virus strain at an early stage of clinical manifesta-
tions [5]. 

 

 

Figure 5. Parotid salivary gland, lobules (1), interlobular connective tissue (2), interlobular excretory ducts 
(3). Stained with hematoxylin and eosin. Magnification x 150. 

4.2 The parotid gland 

The parotid gland is the largest salivary gland, has a mass of 20-30 g, produces 30% of the 
total amount of saliva. The connective tissue capsule of the gland is well developed, numerous par-
titions depart from it, which divide the gland into lobes and lobules (Fig. 5). The parotid salivary 
gland produces a protein secret, therefore, basophilia is characteristic of secretory cells when 
stained with hematoxylin and eosin [25]. 

On electron microphotographs, numerous secretory granules are visible in the apical areas of 
serous cells, (Fig. 6, 7) filled with an electron-dense product. In saliva produced by the parotid 
gland, there is a high level of the enzyme saliva amylase (ptyalin) and secretory IgA. The main ex-
cretory duct (Stensen's duct, Stenon's duct) of the parotid salivary gland opens into the oral cavity 
near the second molar of the upper jaw.  

 

 

Figure 6. Ultrastructure of parotid salivary gland cells before meals: secretory granules (red arrows), granular 
endoplasmic network (yellow arrows), cell nuclei (green arrows) and the lumen of the secretory department 
(blue arrow). Magnification x 5300. 
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Figure 7. Ultrastructure of parotid salivary gland cells in the conditioned reflex phase of saliva secretion dur-
ing meals: secretory granules (red arrows), granular endoplasmic network (yellow arrows), nuclei of neigh-
boring cells (green arrows) and acinus lumen. (blue arrow) Magnification x5300. 

4.3 The submandibular gland  

The submandibular gland is much smaller than the parotid gland, has a mass of 12-15 g, but 
produces approximately 60% of the total volume of saliva. This gland is mixed with a predomi-
nance of the serous component (Fig. 8). The striated excretory ducts of the submandibular gland 
are significantly longer than the ducts of the parotid or sublingual glands; as a result, numerous 
cross-cut profiles of these excretory ducts are visible on histological sections, which is a charac-
teristic feature of the submandibular gland. The main excretory duct is called Wharton's duct 
(Wharton's duct), it opens into the oral cavity under the tongue at the frenulum with a thickening 
– a sublingual caruncle [32]. 

 

 

Figure 8. Submandibular salivary gland: mixed terminal divisions (red arrows), serous terminal divisions (yel-
low arrows) and fat cells (green arrows). Stained with hematoxylin and eosin. Magnification x 375. 

4.4 The sublingual gland 

The sublingual gland, the smallest in the considered group of salivary glands, almond-shaped, 
produces only about 5% of the total volume of saliva, in which the mucous component predomi-
nates. On a preparation stained with hematoxylin and eosin, the sublingual gland looks very light 
due to the abundance of mucous secretory departments (Fig. 9). The sublingual gland has a loose 
connective tissue capsule, and its system of excretory ducts does not form a common excretory 
duct. Several excretory ducts open in the area of the bottom of the oral cavity and along the course 
of the excretory duct of the submandibular gland [35]. 
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Figure 9. Sublingual salivary gland: mucous end sections (yellow arrows), intra-lobular excretory duct (red 
arrow) and artery (green arrow). Stained with hematoxylin and eosin. Magnification x 375. 

Relatively recently, the tubal, or Eustachian glands, located in the submucosal base of the 
auditory tube, which a number of scientists refer to the salivary glands, have been described. These 
glands contain mixed (serous-mucous) secretory departments that play a physiological role in the 
lubrication of the nasopharynx and when swallowing. However, localization of these glands and 
saliva secretion is not carried out in the oral cavity, which means that it is impractical to refer them 
to salivary glands. [36, 37,38]. 

 

References 

1. Suzuki, A; Iwata, J. Molecular regulatory mechanism of exocytosis in the salivary glands. // Int J Mol Sci 2018; 19(10):3208; 
2. Shogren, R; Gerken, T.A; Jentoft, N. Role of glycosylation on the conformation and chain dimensions of O-linked glycoproteins: light-scat-

tering studies of ovine submaxillary mucin. // Biochemistry. 1989; 28(13): 5525-36; 
3. Proctor, G.B. The physiology of salivary secretion. // Periodontology 2000. 2016; 70(1): 11-25 
4. Nagasaki, A; Ogawa, I; Sato, Y; Takeuchi, K; Kitagawa, M; Ando, T; Sakamoto, S; Shrestha, M; Uchisako, K; Koizumi, K; Toratani, S; Konishi, 

M; Takata, T. Central mucoepidermoid carcinoma arising from glandular odontogenic cyst confirmed by analysis of MAML2 rearrangement: 
A case report. // Pathol Int. 2018; 68(1): 31-35 

5. Pedrosa, M.S; Sipert, C.R; Nogueira, F.N. Salivary glands, saliva and oral findings in COVID-19 infection. // Pesqui Bras Odontopediatria Clín 
Integr. 2020; 20(supp1): e0104 

6. Mikoshiba, T; Ozawa, H; Watanabe, Y; Kawaida, M; Sekimizu, M; Saito, S; Yoshihama, K; Nakamura, S; Nagai, R; Imanishi, Y; Kameyama, 
K; Ogawa, K. Pretherapeutic Predictive Factors for Histological High-Grade Parotid Gland Carcinoma. // Laryngoscope. 2022; 132(1): 96-102 

7. Suto, T; Kato, H; Kawaguchi, M; Matsuo, M; Takiwaki, M; Ogawa, T. Reticular enhancement of the submandibular gland on contrast-en-
hanced magnetic resonance imaging in three cases with IgG4-related chronic sclerosing sialadenitis. // Neuroradiol J. 2022; 35(2): 243-246 

8. Ikeda, E; Ogawa, M; Takeo, M; Tsuji, T. Functional ectodermal organ regeneration as the next generation of organ replacement therapy. // 
Open Biol. 2019; 9(3): 190010 

9. Numano, Y; Ogawa, T; Ishikawa, T; Usubuchi, H; Nakanome, A; Ohkoshi, A; Ishida, E; Rokugo, M; Katori, Y. Parotid secretory carcinoma 
with high-grade transformation. // Auris Nasus Larynx. 2020; 47(6): 1043-1048 

10. Nakaguro, M; Mino-Kenudson, M; Urano, M; Ogawa, I; Honda, Y; Hirai, H; Tanigawa, M; Sukeda, A; Kajiwara, N; Ohira, T; Ikeda, N; Mikami, 
Y; Tada, Y; Ikeda, J.I; Matsubayashi, J; Faquin, W.C; Sadow, P.M; Nagao, T. Sialadenoma Papilliferum of the Bronchus: An Unrecognized 
Bronchial Counterpart of the Salivary Gland Tumor With Frequent BRAF V600E Mutations. // Am J Surg Pathol. 2021; 45(5): 662-671 

11. Kostyaeva, M.G; Kastyro, I.V; Eremina, I.Z; Fatkhudinov, T.H; Torshin, V.I. Histology and physiology of salivary glands. M., RUDN: 2021. 45 
p. 

12. Martinez-Madrigal, F; Micheau, C. Histology of the major salivary glands. // Am J Surg Pathol. 1989; 13: 879–899 
13. Seifert, G. Primäre Speicheldrüsentumoren in Lymphknoten der Parotis: Bericht über 3 Fälle und Übersicht über die Literatur. // Pathologe. 

1997; 18: 141–146 
14. Oh, Y.S; Eisele, D.W. Salivary Glands Neoplasms. Em: Bailey BJ, Johnson JT, Newlands SD. Head & Neck Surgery - Otolaryngology. 4th ed. 

Philadelphia: Lippincott Williams & Wilkins; 2006: 1516-33 
15. de Paula, F; Teshima, T.H.N; Hsieh, R; Souza, M.M; Nico, M.M.S; Lourenco, S.V. Overview of Human Salivary Glands: Highlights of Mor-

phology and Developing Processes. // Anat Rec (Hoboken). 2017; 300(7): 1180-1188 
16. Al-Saffar, F.J; Simawy, M.S.H. Histomorphological and histochemical study of the major salivary glands of adult local rabbits. // Int. J. Adv. 

Res. 2014; 2(11): 378-402; 
17. Amano, O. The salivary gland: anatomy for surgeons and researchers. // Jpn. J. Oral Maxillofac. Surg. 2011; 57(7): 384-93; 
18.  Amano, O; Mizobe, K; Bando, Y; Sakiyama, K. Anatomy and histology of rodent and human major salivary glands: -overview of the Japan 

salivary gland society-sponsored workshop-. Acta Histochem. // Cytochem. 2012; 45(5): 241-50; 

 



OTORHINOLARYNGOLOGY, HEAD and NECK PATHOLOGY (ORLHNP) 2022, 1 (1)  ISSN 2989-1523 (Online)  
 

50  

 

19. Ellis, G.L; Auclair, P.L. Malignant epithelial tumors. In: Atlas of tumor pathology, 3rd series, fascicle 17: tumors of the salivary glands. 1996. 
AFIP, Washington DC 

20. Ogaw, A.I; Takemoto, L.E; de Lima Navarro, P; Heshiki, R.E. Salivary Glands Neoplasms. // Intl. Arch. Otorhinolaryngol., São Paulo. 2008; 
12(3): 409-418; 

21. Zhang, W; Du, R.-H; Li, B; Zheng, X.-S; Yang, X.-L; Hu, B. Molecular and serological investigation of 2019-nCoV infected patients: implica-
tion of multiple shedding routes. // Emerg Microbes Infect. 2020; 9(1): 386-9 

22. Moore, K.L. Anatomia-orientada para a clínica. 4a ed. Rio de Janeiro: Guanabara Koogan; 2001: 578-722  
23. Edgar, W.M. Saliva and dental health. Clinical implications of saliva: Report of a consensus meeting. // Br Dent J. 1990; 169: 96–98; 
24. Edgar, W.M. Saliva: Its secretion, composition and functions. // Br Dent J. 1992; 172: 305–312  
25. Ferraris, M.E.G; Munõz, A.C. Histologia e Embriologia Bucodental: Bases Estruturais da Patologia, diagnóstico, tratamento e prevenção 

odontolgica, 2° edição. 2006.Rio de Janeiro: Guanabara Koogan  
26. Nanci, A. Ten Cate histologia oral: desenvolvimento, estrutura e função, 8th ed. 2013. Rio de Janeiro: Elsevier.  
27. Ogawa, M; Yokoo, S; Yamaguchi, T; Suzuki, K; Seki-Soda, M; Shimizu, T; Kurihara, J; Makiguchi, T. Diagnosis and treatment of secretory 

carcinoma arising from the oral minor salivary gland: Two case reports. // Medicine (Baltimore). 2021; 100(51): e28390  
28. Afzelius, P; Nielsen, M.Y; Ewertsen, C; Bloch, K.P. Imaging of the major salivary glands. // Clin Physiol Funct Imaging. 2016; 36(1): 1-10  
29. Proctor, G.B; Carpenter, G.H. Regulation of salivary gland function by autonomic nerves. // Auton Neurosci. 2007; 133: 3–18  
30. Nedvetsky, P.I; Emmerson, E; Finley, J.K; Ettinger, A; Cruz-Pacheco, N; Prochazka, J; Haddox, C.L; Northrup, E; Hodges, C; Mostov, K.E. 

Parasympathetic innervation regulates tubulogenesis in the developing salivary gland. // Dev Cell. 2014; 30: 449–462  
31. Thorn, J.J; Prause, J.U; Oxholm P. Sialochemistry in Sjögren's syndrome: a review. // J Oral Pathol Med. 1989; 18(8): 457-68  
32. Baum, B.J; Ship, J.A; Wu, A.J. Salivary gland function and aging: a model for studying the interaction of aging and systemic disease. // Crit 

Rev Oral Biol Med. 1992; 4(1):53-64  
33. Chen, L; Zhao, J; Peng, J; Li, X; Deng, X; Geng, Z. Detection of 2019-nCoV in saliva and characterization of oral symptoms in COVID-19 

patients. // SSRN 2020; 2020  
34. Carlson, G.W. The salivary glands. Embryology, anatomy, and surgical applications. // Surg Clin North Am. 2000; 80: 261–273 
35. Katchburian, E; Arana, V. Histologia e embriologia oral. Texto, atlas e correlações clini, 3rd ed. rev. atual. 2012. Rio de Janeiro: Guanabara 

Koogan 
36. Valstar, M.H; Bakker, B.S; de Steenbakkers, R.J.H.M; Jong, K.H; de Smit, L.A; Klein Nulent T.J.W; Es, R.J.J; van Hofland, I; Keizer, B; de 

Jasperse, B; Balm, A.J.M; van der Schaaf, A; Langendijk, J.A; Smeele, L.E; Vogel, W.V. The tubarial salivary glands: A potential new organ at 
risk for radiotherapy. // Radiother Oncol. 2020; S0167-8140(20)30809-4  

37. Ellsworth, S.G; Winkfield, K.M; Greenberger, J.S. The Tubarial Salivary Glands: A Potential New Organ at Risk for Radiotherapy. // Radi-
other Oncol. 2021; 154: 312–3  

38. Mudry, A; Jackler, R.K. Are “Tubarial Salivary Glands” a Previously Unknown Structure? // Radiother Oncol. 2020; 154: 314–5 

  

https://vk.com/away.php?utf=1&to=http%3A%2F%2F2006.Rio

