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The purpose of the lesson:
To introduce main types of benign and malignant tumors of salivary glands, clinical signs, possibilities of diagnostics, principles of treatment; to analyze causes, course and treatment of cysts of salivary glands.

The plan of the lesson:
1. Structure, statistics and classification of neoplasms of salivary glands.

2. Benign tumors of salivary glands, classification, clinic, diagnostics, treatment.

3. Malignant tumors of salivary glands, classification, clinic, diagnostics, treatment.

4. Cysts of salivary glands, etiopathogenesis, clinic, diagnostics, methods of treatment.

Tumors and cysts of major and minor salivary glands comprise a large part in the structure of diseases of salivary glands.

There is a certain predisposition of certain glands to develop pathologic processes. Thus, in the parotid glands, tumors of various genesis prevail; in minor salivary glands and subglossal gland predominant are cysts, whereas in the submandibular gland most common are concrements.

The most fundamental investigations of oncologic processes in salivary glands in clinic were done by A.I. Paches, and morphologic investigations were carried out by V.V. Panikarovsky. In Ukraine these processes were studied by A.M. Solntsev, V.S. Kolesov, N.A. Kolesova.

A.V. Klementov, S.G. Bezrukov, Z.L. Tereshina, N.D. Lesovaja contributed greatly into development of diagnostics and methods of treatment of cysts of the jaws.
EMBRYOLOGY, ANATOMY, AND PHYSIOLOGY

The salivary  glands can be divided into two groups: the minor and major glands. All salivary glands develop from  the embryonic oral  cavity as buds of epithelium  that  extend into the underlying mesenchymal tissues. The epithelial  ingrowths branch to form a primitive ductal system  that eventually becomes canalized to provide for  drainage of salivary  secretions. The minor salivary glands begin to develop around the fortieth day in utero, whereas the larger major glands begin to develop slightly earlier,  at  about the thirty-fifth day in  utero.  At around the seventh or eighth month in utero, secretory cells called acini begin to develop around the ductal system. The acinar cells of the salivary glands are classified as either serous cells, which  produce a thin, watery serous secretion, or  mucous cells,  which produce a  thicker, viscous mucous  secretion.  The  minor salivary glands are well developed  and functional in  the newborn  infant. The acini of the  minor salivary glands primarily produce mucous secretions, although some are made up of serous cells, as well. The major salivary glands are paired structures and  are  the  parotid, submandibular, and sublingual glands. The parotid glands contain primarily serous acini with few mucous cells. Conversely, the sublingual glands are for the most part composed of mucous cells. The submandibular glands are mixed glands, made up of approximately equal numbers  of serous and  mucous acini. 

Between 800 and 1000 minor salivary glands  are found throughout the portions  of  the oral cavity that are covered by mucous membranes, with a few exceptions, such

as the anterior third of the hard palate,  the attached gingiva, and the dorsal surface of the anterior third  of the tongue. The minor  salivary glands are  referred to as the labial, buccal, palatine, tonsillar  (Weber's glands),  retromolar (Carmalt's glands), and lingual glands, which are divided into three groups: (1) inferior apical (glands of Blandin Nuhn), (2)  taste buds  (Ebner's glands),  and (3) posterior lubricating glands.

The  parotid  glands, the largest  salivary glands, lie superficial to  the posterior aspect of the masseter muscle and the ascending ramus of the mandible. Peripheral portions of the parotid gland extend to the mastoid process, along the anterior aspect of the sternocleidomastoid muscle, and around the posterior border of the mandible into the pterygomandibular space (Fig.  1). The major branches of the seventh cranial (facial)  nerve roughly divide the parotid gland into a superficial lobe and a deep lobe while coursing anteriorly  from their exit at  the stylomastoid foramen to innervate the  muscles of facial expression. Small ducts from various regions of the gland coalesce at the anterosuperior  aspect of the parotid  to form  Stensen's  duct, which is the  major duct of  the parotid gland. Stensen's duct is about 1 to 3 mm in diameter and 6 cm in length. Occasionally, a normal anatomic variation occurs in which an accessory parotid duct may aid Stensen's duct in drainage of  salivary secretions. Additionally,  an accessory portion of the parotid gland may be present some-where along the course of Stensen's duct. The duct runs anteriorly from  the gland and is superficial to the masseter muscle. At  the  location of  the anterior edge of  the masseter muscle, Stensen's duct turns sharply medial and passes  through the fibers of the buccinator muscle. The duct opens into the oral  cavity  through the buccal mucosa, usually adjacent to  the maxillary  first or second molar tooth. The parotid gland receives innervation fromthe  ninth  cranial (glossopharyngeal)  nerve via the auriclotemporal nerve from the otic ganglion.
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Fig. 1. Parotid gland anatomy. 

The course of Stensen's duct runs super-ficial to the masseter muscie and  then curves sharply anteriorly to pierce the buccinator muscle fibers and enter the oral cavity.

The submandibular glands are  located  in the submandibular  triangle of  the neck, which  is formed by  the anterior and posterior bellies of the digastric muscles and the inferior  border of the  mandible (Fig.  2). The posterosuperior portion  of the  gland curves  upward around the posterior border of the mylohyoid muscle and gives rise to the major duct of the  submandibular gland known as Whartoris duct. This duct passes forward along the superior surface of the mylohyoid muscle in the sublingual space, adjacent to the lingual nerve. The anatomic relationship is such that the lingual  nerve loops  under Wharton's duct, from lateral to medial, in the posterior floor of  the mouth. Wharton's duct  is about 5 cm  in length, and the diameter  of its lumen  is 2 to 4 mm. 

Wharton's duct opens into  the floor of the mouth via  a punctum located close to  the incisors at  the most anterior aspect of the junction of the lingual frenum and the floor of the mouth. The punctum is a constricted portion of the duct, and it  functions to limit retrograde flow  of bacteria-laden  oral fluids. This  particularly limits those bacteria that tend to colonize around the ductal orifices. 
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Fig. 2. Submandibular gland anatomy. The anterior and posterior bellies of the digastric muscles and the inferior border of the mandible form the submandibular triangle. 

The sublingual glands lie on the superior surface of the mylohyoid muscle, in the sublingual space, and are separated from the oral cavity by a thin layer of oral mucosa (Fig. 3). The acinar ducts of  the sublingual glands are called Bartholin's ducts and in most instances coalesce to form 8 to 20 ducts of Rivinus. These ducts of Rivinus are short and small in diameter. They either open individually directly into the anterior floor of the mouth on a crest of mucosa, known as  the  plica sublingualis,  or they  open indirectly through connections to the submandibular duct and then into the oral cavity via Wharton's duct. The sublingual and submandibular glands are innervated by the facial nerve through the submandibular ganglion via the chorda tympani nerve. 
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Fig. 3. Sublingual gland anatomy.  The interrelationships between the ductal systems of the submandibular and the sublingual glands and the relationship of the lingual nerve to Wharton's duct are demonstrated.

The functions of saliva  are to provide  lubrication for speech and mastication, to  produce enzymes for digestion, and to produce compounds  with antibacterial properties. The  salivary glands produce approximately 1000 to 1500 ml of saliva per day, with the highest flow rates occurring  during meals. The relative contributions of  each salivary gland  to  total daily production varies, with the submandibular gland providing 70%, the parotid gland 25%, the sublingual gland 3%  to 4%, and the minor salivary glands contributing  only trace amounts of saliva. The electrolyte composition of saliva also varies between salivary glands, with parotid gland concentrations generally higher than the submandibular gland,  except for submandibular calcium concentration, which  is approximately twice the concentration of parotid calcium. The relative viscosities of saliva vary according to gland and correspond to the  percentage  of mucous and serous cell; therefore the highest viscosity is in the sublingual gland,  followed by the submandibular  gland, and, lastly, parotid  gland,  which is composed mainly of serous liquid.  Interestingly, the daily production of saliva begins decrease gradually after the age of 20.
According to multiple authors, tumors of salivary glands comprise from 1 to 2.5% of all neoplasms of man, moreover, parotid glands are affected up to 90%, submandibular – up to 5%, location of tumors in other glands totally comprises up to 5%, with predominant location in the minor salivary glands of the palate. Study of incidence of cysts has demonstrated reverse quantitative ratio of their locations in glands.

Tumors of salivary glands are multifarious both in morphologic character and clinical course, thus giving rise to many classifications. This, in its turn, hinders systematizing and unifying results of observations of different clinics. The most common at present is V.V. Panikarovsky classification (1963) dividing the tumors into epithelial mature – benign, and immature – malignant. Into the second group are included tumors of non-epithelial origin, also subdivided into mature  (benign) and immature (malignant). A.I. Paches bases his classification on the character of the tumor growth: benign, locally destructive and malignant.

In any of these groups particular nosologic forms of tumors are designated.
The pleomorphic adenoma, or benign mixed tumor,  is the most common salivary gland  tumor. The mean age of occurrence is 45 years, with a male-to-female ratio of 3:2.  In  the major glands, the parotid gland is involved in over 80% of cases; in the minor  glands, the most common intraoral  site  is  the palate. Pleomorphic adenomas are usually slow-growing, painless masses. The histopathology shows two cell types:  (1)  the ductal epithelial cell and  (2) the myoepithelial cell, which  may differentiate  along  a variety of cell lines (pleomorphic  means many  forms). A  connective tissue 

capsule  exists, which  may be incomplete. The treatment involves complete surgical  excision with a margin  of  normal uninvolved tissue. Parotid lesions are treated with removal of the involved lobe along  with the tumor. Recurrence is possible in rare occasions, as well as a small risk (5%)  of malignant transformation to a carcinoma ex pleomorphic adenoma. 

Warthin's tumor, or papillary cystadenoma lymphoma tosum, almost exclusively affects the  parotid gland,  specifically the tail of the parotid gland. The peak ncidence  is in the sixth decade of life, with a male-to-female ratio of 7:1. This lesion presents as a slow-growing, soft,  painless mass. Warthin's  tumor is believed to be caused  by  entrapped salivary epithelial rests within developing  lymph nodes. The histopathology shows an epithelial component in a papillary pattern and a lymphoid component with germinal centers. The  treatment of  this  lesion is simple surgical excision, and recurrence is rare.

The  monomorphic adenoma  is an  uncommon solitary lesion composed of one cell type, affecting  predominantly the upper lip minor  glands  (canalicular adenoma)  and the parotid  gland  (basal cell adenoma). The mean age of occurrence is 61 years, and the lesion usually presents as an  asymptomatic, freely movable mass.  The histopathology reveals an encapsulated lesion composed of one type  (monomorphic)  of salivary  ductal epithelial cell. The treatment is simple surgical excision.
Among benign epithelial tumors first place in incidence belongs to mixed adenoma, also known as polymorphic or pleomorphic adenoma. This tumor accounts for up to 50% all tumors of salivary glands and is localized mainly in the parotid gland. Adenoma, adenolymphoma, cystadenolymphoma, mycoepidermoid tumors are by far less common, moreover, some authors refer the last  one to locally destructive or semi-malignant tumors.

Clinical signs of benign epithelial tumors are mainly similar.

At first stages of its growth, the tumor is imperceptible for the patient due to slow development in the parenchyme of the gland and only if localized on the mucosa of the lip, palate, cheek can be detected as a small dense, mobile, sometimes smooth, sometimes nodular formation. As long as it grows, and this process may last for years, its enlargement leads to facial asymmetry in different areas of the face depending on particular location. In case of compressed nerve bundles pains are possible, which usually occur when the tumor achieves a large size.

Clear differential signs allowing to identify type of the tumor practically lack. Adenoma, cystoadenolymphoma usually have a smoother surface of oval or spheroid shape, whereas polymorphic adenoma is dense, nodular and of irregular shape.

Additional methods of investigation, except invasive ones, allow to specify the shape, size, location of the tumor. They are sialography, ultrasound diagnostics, radioisotope investigation with technetium. Invasive methods include cytologic investigation of the punctate, investigation of the biopsy material.

Treatment of epithelial benign tumors of salivary glands is only surgical. Presurgical radiotherapy has not become a common practice, though A.I. Paches advocates it in case of large tumors to decrease the size of the tumor and achieve its greater mobility. All tumors, except mixed ones, are removed by means of enucleation along with the capsule. If located in the subglossal or submandibular glands, the gland is extirpated along with the tumor.

To deal with mixed tumor, more radical treatment is advised. This is connected with the fact that the capsule of the tumor being not intact and when enucleated, contamination of the wound and relapses are possible. That is why depending on its size, it is either removed with partial resection of the parotid gland, or parotidectomy with mandatory conservation of the branches of the facial nerve is performed. There are many methods of access and techniques of excision of the tumor. The most common are G.P. Kovtunovich and Redon methods mainly characterized by ways of separation of the branches of the facial nerve.

Non-epithelial tumors in the glands are comparatively rare. Mainly these are tumors of vascular, neurogenic origin or lipomas.

Vascular tumors, though being of benign course, lack clear capsule. In palpation they are soft, a symptom of increasing and decreasing volume when tumor is compressed or when the position of the head is changed can be observed. “Vascular stones” – phleboliths – can be palpable in the tumors and also seen on a radiograph. To establish the diagnosis, typical changes in sialography and angiography can help. In termovisiography increased temperature is detected above the gland. Choice of treatment depends on size, location and character of the vascular tumor. Excision, through-out suturing, sclerotic therapy can be used.

Neurogenic and adipose tumors are difficult for clinical diagnostics, the diagnosis is usually made during the operation or after morphologic investigation of the excised tissues. Prognosis for these tumors is favorable.

More difficult to diagnose and treat are epithelial malignant tumors represented by mucoepidermoid tumor and cylindroma (adenocystous carcinoma). They occur on average in 7-10% patients with tumors of salivary glands. Cancer (carcinoma) among malignant tumors of salivary glands accounts for 15-17%, whereas sarcoma – only for 1%.

At early stages of development clinical signs of these tumors are practically similar to those of benign ones. But due to comparatively quick infiltrating growth, one of the early signs is fusion and restricted mobility of the tumor nodule, and also early manifested dysfunction of branches of the facial nerve, such as paresis and paralysis of particular mimic muscles or their groups. Additional use of various modern methods of radiography and ultrasound diagnostics allows, in case of early patient’s report, prompt combination treatment which includes pre- and postsurgical radiation with further radical surgery, commonly not allowing to save continuity and function of the facial nerve. Taking into consideration the fact that all types of malignant tumors of salivary glands tend to metastasize fast, simultaneously with excision of the tumor or during one-two weeks, surgery along the pathways of regional metastasis by Crile method (the en bloc cervical lymphadenectomy known as the RND) or Paches method is performed. Prognostic data in treatment of this group of patients lie within 40-50% of five-year survival rate.

Along with tumors of salivary glands, cysts can occur, due to the very nature of any glandular structure. Cyst is a benign formation commonly resulting from impaired patency of excretory duct of gland. They can be congenital, retentive or posttraumatic caused by forming scar in the area of the parenchyme or duct.

The age of the patients ranges from 3-5 to 30-35 years. In older age, cysts occur as single cases. Commonly cysts are localized in minor salivary or subglossal glands. In the submandibular and parotid glands they are described as rare phenomena. The most common is the so-called “ranula” or “frog cyst” originating from the subglossal salivary gland situated in the subglossal area behind the frenulum of the tongue, and when the tongue is elevated it looks like a semitransparent spheroid formation.
Mucocele 

Salivary ducts, especially  those of the  minor salivary glands, are occasionally  traumatized, commonly by lip biting, and severed beneath the  surface  mucosa. Subsequent saliva production may then extravasate beneath the surface mucosa into the soft  tissues. Over time, secretions accumulate within the tissues and produce a pseudocyst (without a true epithelial lining) that contains thick, viscous saliva. These lesions are most common in the mucosa of the lower lip and are known as mucoceles. 

The  second most common  site of mucocele formation  is the buccal mucosa. Mucocele formation results in an elevated, thinned, stretched overlying mucosa that appears as  a vesicle filled with  a clear  or blue-gray mucus. The patient frequently relates a history of the lesion filling with fluid, rupture of  the fluid collection, and refilling of these lesions. Many  instances of  mucocele formation regress  spontaneously without surgery.  For persistent or recurrent lesions, the preferred treatment consists of excision  of the mucocele and the  associated minor salivary glands that contributed to its formation. Usually, local anesthesia is  administered  via a mental nerve block, and an  incision is made through the mucosa. Careful  dissection  around the mucocele may permit its complete removal; however, in many cases the thin lining ruptures and decompresses the mucocele before removal. The regional associated minor salivary  glands are removed as well  and sent for histopathologic evaluation. The recurrence rates of mucoceles may be as high  as 15%  to 30% after surgical  removal, possibly caused  by  incomplete removal or repeat trauma to the minor salivary glands.

Ranula 

The most common lesion of the sublingual gland is the ranula, which may be considered a mucocele of the sub-lingual salivary gland. The two  types of ranulas  are  the simple ranula and the plunging ranula. Ranulas result from either mucous  retention in the sublingual ductal system or glandous extravasation as a result of ductal disruption. The simple ranula is confined to the area occupied by the sublingual gland in the  sublingual space, superior to the mylohyoid  muscle.  The progression  to  a plunging ranula occurs when  the  lesion extends beyond the level of the mylohyoid muscle  into the submandibular space. Ranulas may reach a larger size than mucoceles, because their overlying mucosa is thicker and because trauma that would cause their rupture is less likely in the floor of the mouth. As a result a plunging ranula has the potential to extend into the neck and compromise the airway, resulting in a  medical emergency.  The differential diagnosis of a floor  of mouth  swelling includes ranula, lymphoepithelial cyst, epidermoid  or dermoid  cyst,   salivary gland tumors (mucoepidermoid carcinoma), and mesenchymal  tumors (e.g., lipoma,  neurofibroma, hemangioma). The differential diagnosis  of  a midline neck mass  includes  thyroid enlargement  (i.e., goiter or  tumor), thyroglossal duct cyst, dermoid cyst, and plunging ranula. The differential diagnosis  of a lateral neck mass includes lymphadenopathy,  epidermoid  cyst,  lipoma, infectious   mononucleosis,  metastatic  carcinoma, lymphoma, salivary gland tumors (e.g.  submandibular  gland  or  tail  of  the parotid  gland), submandibular gland  sialadenitis, lymphoepithelial cyst, sarcoidosis, tuberculosis, cat-scratch disease, cystic hygroma, carotid body tumor, or plunging  ranula. The usual treatment of the ranula is  marsupialization, in which a portion of the oral mucosa of the floor of the mouth is excised, along with the superior wall  of the  ranula. Subsequently, the ranula wall is sutured to the oral mucosa of the floor of the mouth and allowed to heal by secondary  intention (Fig. 20-18, C). The preferred  treatment  for recurrent or persistent ranulas  is excision of  the ranula and sublingual  gland  via an intraoral approach; several  recent  studies have indicated that this might be appropriate for initial therapy.

Diagnostics of both ranula and retentive cysts of the lip, the mucosa of cheeks and palate does not cause any difficulty. Hemispheric painless formation covered by unaltered, sometimes pale-pinkish mucosa signifies presence of cyst. The latter, while thinning, turns bluish due to show-through of the contents of the cyst. When palpated, elastic resistance of the tissue is detected. Cases of spontaneous drainage or breach of continuity of the capsule while biting or damage during eating have been observed. The contents of the cyst is semitransparent viscous liquid, i.e. stagnant saliva.

The cysts localized in parotid or submandibular glands are more difficult to diagnose. Characteristic contents on puncture allow to specify diagnosis and exclude tumor both epithelial and vascular.

Treatment is mainly surgical. Cysts of minor salivary glands are dissected by two half-oval converging discisions.

In larger cysts due to damage of the thin capsule and possible relapse, plastic cystotomy is performed, i.e. part of the capsule is excised and the remaining part is sutured with the surrounding mucosa. Cysts of the subglossal and submandibular glands are excised along with the gland. Certain difficulties are presented by excision of the cyst from the parotid gland.

Some authors describe conservative method of treatment consisting in irrigating the cavity free from saliva with hypertonic solution (S.G. Bezrukov) or creating an artificial duct by means of through-out suturing of the cyst with a thick thread or prolonged drainage with a catheter. For all kinds of existing cysts, prognosis for treatment is favorable.

Answer the questions:

1. Classification and clinic of benign tumors of salivary glands.

2. Methods of diagnostics of oncologic and cystous formations of salivary glands.

3. Diagnostics of benign tumors.

4. Specific features of surgery of benign tumors depending on their type and location.

5. Classification, clinic and diagnostics of malignant tumors of salivary glands.

6. Methods of treatment of malignant tumors of salivary glands, types of surgeries along the pathways of metastasis.

7. Causes, clinic and diagnostics of cysts of salivary glands.

8. Methods of treatment of cysts of salivary glands.

References:
1. Miloro Michael, Peterson’s principles of oral and maxillofacial syrgery. – BC Decker Inc., 2004. – 1502 p.

2. Moore U. J., Principles of oral and maxillofacial surgery. – Blackwell Science, 2001. - 276 p.

3. Pedlar Johnatan, Frame John W., Oral and maxillofacial surgery. – Churchill Livingstone, 2004. – 280 p.

