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The goal of the lesson:
1. To introduce main clinical signs of benign tumors of the skin, tissues and organs of the oral cavity.

2. To analyze issues of classification of tumors, tasks of dentist in diagnostics, prevention, treatment and prophylactic medical examination of neoplasms of these locations.
The plan of the lesson:
1. Brief review of the main features of benign tumors of the oral cavity and maxillo-facial area.

2. Statistics, classification, histological findings, clinic, diagnostics, treatment and prevention of different types of ameloblastomas.

3. Statistics, histological report, clinic, diagnostics, treatment and prevention of fibro-osseous neoplasms.

4. Analysis of clinical course, assessement and treatment of lesions containing giant cells.
5. Statistics, histological report, clinic, diagnostics, treatment and prevention of neurogenic benign tumors.
Odontogenic Tumors
Odontogenic tumors comprise a complex group of lesions of great importance to oral and maxillofacial surgeons. Many of these lesions are true tumors, whereas some are hamartomas. Like normal odontogenesis, odontogenic tumors demonstrate varying inductive interactions between odontogenic epithelium and odontogenic ectomesenchyme. This ectomesenchyme was formerly referred to as mesenchyme because it was thought to be derived from the mesodermal layer of the embryo. It is now accepted that this tissue differentiates from the ectodermal layer in the cephalic portion of the embryo; hence, the designation ectomesenchyme. Odontogenic tumors are typically subclassified by their tissues of origin. Tumors of odontogenic epithelium are composed only of odontogenic epithelium without any participation of the odontogenic ectomesenchyme. Other odontogenic neoplasms, referred to as mixed odontogenic tumors, are composed of odontogenic epithelium and ectomesenchymal elements. A third group, tumors of odontogenic ectomesenchyme, includes those tumors composed principally of ectomesenchymal elements. Although some odontogenic epithelium may be included within these lesions, it does not appear to play an essential role in their pathogenesis. The frequency of odontogenic tumors seems to be geographically determined. Studies from North America seem to indicate that odontogenic tumors represent approximately 1% of all accessions in oral pathology laboratories, whereas African studies have a much higher incidence of odontogenic tumors. Moreover, the ameloblastoma is more commonly encountered in African and other underdeveloped countries than in North America.
Ameloblastoma
The ameloblastoma is the most common clinically significant and potentially lethal odontogenic tumor. Excluding odontomas, its incidence equals or exceeds the combined total of all other odontogenic tumors. These tumors may arise from rests of the dental lamina, a developing enamel organ, the epithelial lining of an odontogenic cyst, or the basal cells of the oral mucosa.2 The ameloblastoma occurs in three different variants, each with specific implications for treatment and a unique prognosis: solid or multicystic, unicystic, and peripheral. In an analysis of the international literature, 3,677 cases of ameloblastoma were reviewed, of which 92% were solid or multicystic, 6% were unicystic, and 2% were peripheral.42
Solid or Multicystic Ameloblastoma
This variant of the ameloblastoma is encountered in patients over a wide age range.43 It is rare in children in their first decade of life and relatively uncommon in the second decade.44 The tumor shows a relatively equal rate of occurrence in the third through seventh decades. There is no gender predilection, and racial predilection is most controversial. About 85% of this variant of the ameloblastoma occur in the mandible, most commonly in the molar/ramus region.45 About 15% of multicystic ameloblastomas occur in the maxilla, usually in the posterior regions. A painless expansion of the jaws is the most common clinical presentation; neurosensory changes are uncommon, even with large tumors. Slow growth is the rule, with untreated tumors leading to tremendous facial disfigurement. The most common radiographic feature is that of a multilocular radiolucency. Buccal and lingual cortical expansion is common, frequently to the point of perforation. Resorption of adjacent tooth roots is common. Histologic patterns include follicular, in which the stellate reticulum is located within the center of the odontogenic island; plexiform, in which the stellate reticulum is located outside of the odontogenic rest; acanthomatous, in which squamous differentiation of the odontogenic epithelium is present; granular cell, in which the tumor islands exhibit cells that demonstrate abundant granular eosinophilic cytoplasm; desmoplastic owing to extremely dense collagenized stroma that supports the tumor; and the least common basal cell variant, in which nests of uniform basaloid cells are present, with a strong resemblance to basal cell carcinoma. In this latter tumor stellate reticulum is not present in the central portions of the nests. One additional exception surrounds the desmoplastic variant, which is generally not a radiolucent tumor radiographically owing to its high content of collagenized stroma.

Pathogenetically, the proliferative capacity of ameloblastomas has been studied. As might be conjectured, the recurrent ameloblastoma is associated with the highest number of PCNA-positive cells, followed by the previously unoperated ameloblastomas. The nuclear PCNA positivity of the unicystic ameloblastoma was notably lower than the positivity of the solid multicystic ameloblastoma. Other cell cycle features supporting the aggressive behavior of the ameloblastoma include the overexpression of BCL2 and BCLX, as well as the expression of IL-1 and IL-6.51
Treatment and Prognosis 
The ameloblastoma continues to be a subject of fascination in the international literature.Unfortunately, although most agree that aggressive treatment is essential for cure of this tumor, the fact remains that a consensus has not been reached on the biologic behavior of this neoplasm and how best to treat it. The literature is therefore paradoxically a source of both information and misinformation. Conflicting opinion, extending backward in time, has served both to educate and to confuse, and it has been left to generations of surgeons to sift and interpret what they consider to be clinically valid. It is my strong opinion that this neoplasm is both highly aggressive and curable. This notwithstanding, numerous methods of treatment have been recommended, ranging from simple enucleation and curettage to resection. The solid or multicystic ameloblastoma tends to infiltrate between intact cancellous bone trabeculae at the periphery of the tumor before bone resorption becomes radiographically evident. Therefore, the actual margin of the tumor often extends beyond its apparent radiographic or clinical margin.60 Attempts to remove the tumor by curettage, therefore, predictably leave behind small islands of tumor within the bone, which are later determined to be recurrent disease. These must be realized as persistent disease as the tumor was never controlled from the outset. When a small burden of tumor is left behind, it may be decades before this persistent disease becomes clinically and radiographically evident, and long after a surgeon falsely proclaimed the patient to be cured. Owing to the highly infiltrative and aggressive nature of the solid or multicystic ameloblastoma, I recommend resection of the tumor with 1.0 cm linear bony margins. This linear bony margin should be confirmed by intraoperative specimen radiographs. Soft tissue margins are best managed according to the anatomic barrier margin principles whereby one uninvolved surrounding anatomic barrier is sacrificed on the periphery of the specimen. When all soft and hard tissue margins are histologically negative, the patient is likely to be cured of this neoplasm. Unfortunately, any less aggressive treatment modality may be fraught with inevitable persistence discovered at variable times postoperatively. Moreover, although the persistent and occasionally nonresectable ameloblastoma is radiosensitive, once this otherwise benign tumor defies curative surgical therapy, radiation is of questionable use in salvaging these patients.
Unicystic Ameloblastoma
In 1970 Vickers and Gorlin published their findings regarding the histologic alterations associated with neoplastic transformation of ameloblastomatous epithelium.65 These histologic changes were (1) hyperchromatism of basal cell nuclei of the epithelium lining the cystic cavities, (2) palisading and polarization of basal cell nuclei of the epithelium lining the cystic cavities, and (3) cytoplasmic vacuolization, particularly of basal cells of cystic linings. They referred to these changes as early histopathologic features of neoplasia. Unicystic ameloblastoma refers to a pattern of epithelial proliferation that has been described in dentigerous cysts of the jaws that does not exhibit the histologic criteria for ameloblastoma published by Vickers and Gorlin. This entity deserves separate consideration based on its clinical, radiographic, and pathologic features. Moreover, in many cases it may be treated more conservatively than the solid or multicystic ameloblastoma with the same degree of cure. Unicystic ameloblastomas are most commonly seen in young patients, with about 50% of these tumors being diagnosed during the second decade of life. The average age of patients with unicystic ameloblastomas has been reported as. 1 years, compared with 40.2 years for the solid or multicystic variant. More than 90% of these tumors are found in the mandible, usually in the molar/ramus region. A unilocular radiolucency, mimicking a dentigerous cyst, is the most common radiographic presentation for the unicystic ameloblastoma. Most, if not all, unicystic ameloblastomas are unilocular radiolucencies. Three histopathologic variants of unicystic ameloblastoma have been described that impact treatment and prognosis. In the luminal unicystic ameloblastoma, the tumor is confined to the luminal surface of the cyst. The lesion consists of a fibrous cyst wall with a liningthat consists totally or partially of ameloblastic epithelium. The intraluminal unicystic ameloblastoma contains one or more nodules of ameloblastoma projecting from the cystic lining into the lumen of the cyst. These nodules may be relatively small or largely fill the cystic lumen, and are noted to show a plexiform pattern that resembles the plexiform pattern seen in conventional ameloblastomas. As such, these tumors are referred to as plexiform unicystic ameloblastomas. In the third variant, known as mural unicystic ameloblastoma, the fibrous wall of the cyst is infiltrated by typical follicular or plexiform ameloblastoma. The extent and depth of the ameloblastic infiltration may vary considerably.

Pathogenetically, the unicystic ameloblastoma seems to have a proliferative capacity between that of the odontogenic keratocyst and the solid or multicystic ameloblastoma.
Treatment and Prognosis 
The clinical and radiographic findings in most cases of unicystic ameloblastoma suggest that the lesion is an odontogenic cyst, most commonly adentigerous cyst. Under the circumstances the surgeon should routinely open a “cystic” lesion and look for luminal proliferation of tumor. When able, histopathologic examination of such a process should occur with frozen sections. This is particularly important when dealing with large cysts. With a histologic diagnosis of unicystic ameloblastoma, the surgeon should request the pathologist to obtain multiple sections through many levels of the specimen to properly subclassify the variant of unicystic ameloblastoma. When the ameloblastic elements are confined to the lumen of the cyst with or without intraluminal tumor extension, the enucleation has probably been curative treatment. When the cyst wall has been violated by the tumor as in a mural variant of unicystic ameloblastoma, the most appropriate surgical management is quite controversial. If this diagnosis is made postoperatively, the surgeon may wish to adopt close indefinite follow-up examinations of the patient. If a preoperative incisional biopsy provides a diagnosis of mural unicystic ameloblastoma, the surgeon might recommend a resection of the tumor owing to the fact that this variant of the unicystic ameloblastoma has a higher rate of persistence than do the luminal or intraluminal unicystic ameloblastomas.

The treatment of a luminal or intraluminal variant of the unicystic ameloblastoma is enucleation and curettage. In a collective sense, the “recurrence” rate of all unicystic ameloblastomas has been reported as 10 to 20% following enucleation and curettage. This is significantly lower than that of enucleation and curettage of the solid or multicystic ameloblastoma. The question then arises as to when to resect a unicystic ameloblastoma. Three instances are likely to require such treatment. The first is the recurrent unicystic ameloblastoma. A tumor that recurs following a well-performed enucleation and curettage should probably be approached with the more aggressive resection. 

Second is the mural ameloblastoma. This variant of the unicystic ameloblastoma is probably more aggressive than the luminal and intraluminal variants of the unicystic ameloblastoma owing to the presence of tumor in the cyst wall and therefore closer to the surrounding bone. It seems logical to approach these tumors with a surgery similar to that for the solid or multicystic ameloblastoma. The final indication for resection of a unicystic ameloblastoma is in the management of very large tumors with significant expansion such that an enucleation and curettage surgery would effectively result in a resection of the involved jaw.
Peripheral Ameloblastoma 
The peripheral or extraosseous ameloblastoma is the most rare variant of the ameloblastoma. This tumor probably arises from rests of dental lamina or the basal epithelial cells of the surface epithelium and shows the same features of the intraosseous form of the tumor. Clinically, these tumors present as nonulcerated sessile or pedunculated gingival lesions.

Most examples are < 1.5 cm and usually occur over a wide age range, with an average reported age of 52 years. Although these tumors do not infiltrate bone, they may be seen to “cup out” bone in the jaws.
Treatment and Prognosis
The peripheral ameloblastoma is most appropriately treated with a wide local excision. When surgical margins are negative for tumor, cure is the likely consequence. Malignant transformation of a peripheral ameloblastoma is very rare.
Benign Tumors
Benign nonodontogenic lesions of the jaws represent a mixed group of tumors, which in many cases are difficult to classify. Additionally, there are some lesions within this group that actually only seem to occur in the jaws, and, therefore, although they do not contain any histologic or immunohistochemical evidence of odontogenic structures, the mere fact that they only occur in the jaws may mean that they are in fact odontogenic. The subjects discussed in this chapter are fibro-osseous disease, osteoblastoma and osteoid osteoma, aggressive mesenchymal tumors of childhood, benign tumors of bone-forming cells, synovial chondromatosis and osteochondroma, lesions containing giant cells, vascular malformations, Langerhans cell histiocytosis, nonodontogenic cysts of the jaws, neurogenic tumors, Paget’s disease, massive osteolysis (Gorham’s disease), and tori.
Benign Fibro-osseous Disease
Differences remain in the classification and diagnosis of fibro-osseous disease.1 There is a general consensus that the common entity for all of the lesions is the replacement of normal bone with a tissue composed of collagen fibers and fibroblasts that contain varying amounts of mineralized substance, which can be either bone or cementum-like material. It is difficult to differentiate conclusively between bone and cementum with light microsurgery. For the purposes of this chapter, the term fibro-osseous disease is taken to include the following groups of lesions: fibrous dysplasia, cemento-osseous dysplasia, and fibro-osseous neoplasms.
Fibrous Dysplasia
Fibrous dysplasia is considered to be a developmental hamartomatous fibroosseous disease of unknown etiology. It may represent developmental arrest in a benign fibro-osseous proliferation that lacks the ability to fully differentiate. Somatic mutations in the GS α-gene have been proposed to cause monostotic and polyostotic conditions and Albright’s syndrome. Fibrous dysplasia is normally subdivided into four different forms:

1. Monostotic fibrous dysplasia affecting only one bone

2. Polyostotic fibrous dysplasia affecting multiple bones

3. Albright’s syndrome in which multiple lesions are associated with hyperpigmentation and endocrine disturbances, predominantly precocious puberty and/or hyperthyroidism

4. Craniofacial fibrous dysplasia confined to bones of the craniofacial complex

The jaws are commonly associated with all forms of fibrous dysplasia. In the jaws the onset is usually during the first and second decades, and it produces painless swelling of the involved bones. Classically, the radiographic appearance shows a ground-glass opacity without clearly defined borders. In its craniofacial form the maxilla, zygoma, sphenoid, frontal bones, nasal bones, and base of the skull can be involved. Expansion can cause compression of nerves and blood vessels. The optic canal can be narrowed by fibrous dysplasia, although it seems unlikely that any associated vision loss can be relieved by orbital decompression. The maxilla appears to be affected more often than the mandible, and females are affected more commonly than males. Typically lesions undergo periods of activity and periods of quiescence. When they are active, they are often symptomatic in that the patient may perceive a throbbing or discomfort, the swelling increases, and the lesions appear hot on a bone scan and can, in fact, mimic osteomyelitis. In a quiescent phase they may be totally asymptomatic. Teeth can be displaced by the lesion. Familial cases of fibrous dysplasia have been noted. The lesions of fibrous dysplasia may be under hormonal control, particularly in Albright’s syndrome, and cases of increased activity and reactivation during pregnancy have been noted. Although not normally recognized as a premalignant lesion, sarcomatous change has been noted in fibrous dysplasia. Early cases appear to have been associated with the use of radiation therapy for treatment, but cases of spontaneous sarcomatous degeneration have been noted. Additionally, some cases have been difficult to diagnose and may have represented a low-grade osteosarcoma from the outset.

Classically, fibrous dysplasia appears to be a lesion that “burns itself out” when the patient is in the late teens or early twenties, although cases of active fibrous dysplasia have been noted much later than this. Treatment is generally symptomatic; if the lesions are asymptomatic, a biopsy diagnosis alone may be adequate without carrying out any definitive treatment. Surgical treatment should be limited during an active phase because the lesions are vascular and can bleed quite profusely. Treatment is best reserved for quiescent periods, at which time cosmetic recontouring is the normal treatment of choice. Regrowth, however, can be expected following this treatment in 25 to 50% of cases, particularly if undertaken at a young age. Some investigators have suggested more aggressive surgical procedures including mandibular and maxillary resections.
Cemento-osseous Dysplasia
The cemento-osseous dysplasias represent a pathologic process of the tooth-bearing areas and probably represent the commonest manifestation of fibro-osseous disease; however, since they are frequently asymptomatic and require no treatment, they are less of a diagnostic and clinical dilemma than are the other forms of fibro-osseous disease. In this condition there is a disordered production of bone and cementumlike tissue in the jaws. The three forms include periapical, focal, florid osseous dysplasias, and familial gigantiform cementoma, which are probably variants of the same pathologic process but which can be differentiated by clinical and radiographic features. The etiology of these lesions remains in doubt, but local trauma may play some part, even such benign trauma as abnormal occlusal forces. There is a predominance of cases occurring in females and also in African Americans. It is suspected that the periodontal ligament may be the origin of the fibrous tissue found in the cemento-osseous dysplasias. Histologically the three types of cemento-osseous dysplasia are indistinguishable, showing new woven bone trabeculae and/or spherules of cementum-like material, which often blend into the cortical bone. A fibrous tissue stroma is present. There is very little inflammatory component. Traumatic bone cysts have been reported in conjunction with this lesion.
Periapical Cemento-osseous Dysplasia
Periapical cemento-osseous dysplasia presents as circumscribed lesions in periapical areas associated with vital teeth, with the anterior mandible being most usually involved. African American females are predominantly affected. Radiographically the lesions can be radiolucent, of mixed density, or radiopaque, depending on their stage of development. Studies indicate that they may occur in around 6% of African American females.
Focal Cemento-osseous Dysplasia
Lesions of focal cemento-osseous dysplasia have a predilection for middle-aged African American females and present as nonexpansile radiolucencies with associated opacities, often in edentulous areas of the mandible. They frequently occur in sites of previous dental extractions and may represent some type of abnormal healing following dental extraction. Since they are usually asymptomatic, cases are often noted on routine panoramic radiographs. They are normally well circumscribed and rarely exceed 2 cm. Differentiation from ossifying fibroma may be difficult.
Florid Cemento-osseous Dysplasia Florid cemento-osseous dysplasia has a predilection for middle-aged African American females and presents as a painless nonexpansile lesion often involving two or more jaw quadrants. Radiographically it appears as multiple confluent lobular radiopaque masses in tooth-bearing areas. Lesions may be associated with superimposed infection and osteomyelitis, and have also been associated with idiopathic bone cysts. 

Histologically they have an unencapsulated proliferation of cellular fibrous tissue with trabeculae or woven bone and calcification. More mature lesions may become acellular and avascular with coalescent sclerotic bone masses. Although common in African Americans, florid cemento-osseous dysplasia has been noted in all racial groups. Many patients are partially or totally edentulous when the condition is first discovered. Cortical expansion is usually absent or of limited degree. It has been suggested that chronic diffuse sclerosing osteomyelitis may represent a variant of this condition, but it probably represents a different condition, inflammatory in nature. The differences between the two conditions have been noted and described. However, the role of bacteria in chronic diffuse sclerosing osteomyelitis has proven elusive, and, in general, even authorities who strongly support an infectious origin have had difficulty isolating organisms.
Familial Gigantiform Cementoma 
Familial gigantiform cementoma represents an autosomal dominant variant of osseous dysplasia usually involving multiple quadrants with variably expansile lesions, often in the anterior mandible. This particular form of osseous dysplasia has no racial predilection. The lesions often evolve during childhood and can grow rapidly. Treatment is usually surgical and symptomatic and is limited to cosmetic recontouring.
Fibro-osseous Neoplasms
Ossifying Fibroma 
Ossifying fibroma (cemento-ossifying fibroma) usually presents as a well-demarcated mixed radiolucency/ radiopacity with smooth and often sclerotic borders. The lesions are usually solitary and most commonly occur in the mandible Histologically they contain a relatively avascular cellular fibrous stroma with reticular bone trabeculae and cementum-like spherules. Most authorities now feel comfortable clearly differentiating this lesion from fibrous dysplasia. Chromosomal abnormalities have been identified in an ossifying fibroma and a cementifying fibroma. The ossifying fibroma is felt to be a true neoplasm and occurs at a later age than does fibrous dysplasia, being most common later in the third and early in the fourth decades. Ossifying fibroma appears to be confined to the jaws and craniofacial complex, although similar lesions have been reported in the long bones. There is, again, a female predominance but no racial predominance, and growth rates are variable. Since it is felt to be a neoplasm, the treatment is surgical; in fact, the lesions often shell out easily at surgery, although there is recurrence, the rate of which has variously been reported from 1 to 63%. 
For these reasons, some authorities recommend aggressive treatment for more aggressive lesions, including aggressive curettage, localized surgical resection, and segmental mandibular resection. When present in the craniofacial complex, treatment may have to be more aggressive to protect the vital structures.
Juvenile Aggressive Ossifying Fibroma Juvenile aggressive ossifying fibroma was first described in 1952 as a variant of ossifying fibroma. The lesions classically occur in younger children and adolescents and present with an aggressive behavior, but they have been noted in older patients and are not always particularly aggressive. The World Health Organization defines juvenile aggressive ossifying fibroma as “an actively growing lesion mainly affecting individuals below the age of 15 years which is composed of a cell-rich fibrous tissue containing bands of cellular osteoid without osteoblastic rimming together with trabeculae of more typical woven bone. Small foci of giant cells may be present, and in some parts there may be abundant osteoclasts related to the woven bone. Usually no fibrous capsule can be demonstrated, but the lesion is well demarcated from the surrounding bone.” Two variants have been described: trabecular and psammomatous. The trabecular variant usually occurs in childhood, with a slight maxillary predominance, and may contain clustered multinuclear giant cells. The psammomatous variant can occur in adults as well as adolescents and often affects the orbit and paranasal tissues; frequently it contains a whorled pattern of closely packed spheric ossicles and a myxoid component with aneurysmal bone cyst–like areas. 
Although felt to be more aggressive than the commoner ossifying fibroma that is found at a later age, this condition is not considered to necessitate truly aggressive surgery; conservative excision is still the recommended treatment, although lesions involving the craniofacial structures may require more extensive surgery. Recurrence rates of between 20 and 50% have been reported, and recurrences may be commoner in younger patients.1
Osteoblastoma and Osteoid Osteoma
Osteoblastoma and osteoid osteoma are generally felt to be variants of the same lesion and are related to fibro-osseous disease. Cementoblastoma and gigantiform cementoma are the equivalent cemental lesions and are associated with teeth. The alternative name for the osteoblastoma is giant osteoid osteoma, and it is generally felt to represent a larger version of the osteoid osteoma. Both are benign processes and are felt to represent true neoplasms. The osteoblastoma occurs primarily in the vertebrae and long bones, but it has been described in the jaws.45–47 Clinically it often grows rapidly and the predominant clinical feature is pain, which is generally localized to the lesion itself. Although felt to be a true neoplasm, there have been reports of regression after biopsy or incomplete removal, which could point to it being a reactive process of some kind. Most cases of osteoblastoma occur in the second decade of life; they rarely occur after age 30 years. Males appear to be affected more commonly than females. In the head and neck, the mandible is the most common site. 
Radiographic features are variable, usually consisting of a combination of radiolucency and radiopacity. The designation osteoblastoma is normally reserved for lesions > 2 cm in diameter. They are well circumscribed radiographically with a thin radiolucency surrounding the variably calcified contents. A sunray pattern of new bone formation similar to that described in malignant bone tumors may be evident.

The histologic appearance shows irregular trabeculae of osteoid and immature bone within a predominantly vascular stromal network. There are various degrees of calcification present. Stromal cells are generally small and slender. Differentiation must be made from the ossifying fibroma, fibrous dysplasia, and osteosarcoma. Treatment of the osteoblastoma is generally confined to conservative surgical excision either with curettage or local excision. Recurrences are rare but have been reported and may necessitate more aggressive treatment such as en bloc resection. Rare examples of malignant transformation have been reported, but some of these may be related to an incorrect initial diagnosis. 
The osteoid osteoma represents a smaller version of the osteoblastoma and is felt to be a true neoplasm. It is normally < 2 cm in diameter clinically an radiographically. It again occurs in the second and third decades of life with a male predominance. Pain is again the major clinical feature. Classically, the pain is worse at night and is relieved by acetylsalicylic acid. If the lesion is located near the cortex, it may produce a localized tender swelling. Radiographically the lesion again shows a welldefined mixed radiolucency/radiopacity with a small radiolucent rim around the lesion, which is walled by sclerotic bone.

Histologically it resembles the osteoblastoma with a rich vascular stroma with trabeculae of osteoid and immature bone. The bone is rimmed by layers of active osteoblasts. Histologically it is impossible to differentiate it from the osteoblastoma.
Treatment is again conservative surgical excision. Spontaneous regression has also been reported clinically. 

Chondroma
A chondroma is a benign tumor of mature cartilage. The occurrence of these lesions in the jaws is extremely rare; in fact, whether they ever occur in the jaws or whether they are usually described as chondromyxomas or chondromyxoid fibromas has been questioned. In many cases the true diagnosis in those reported cases is actually low-grade chondrosarcoma. Most reports concern the mandibular condyle, suggesting that these lesions may arise from cartilaginous remnants. The chondroma presents as a painless slowly progressive swelling, which may result in mucosal ulceration. The gender distribution is equal, and most tumors occur under the age of 50 years. 

Radiographically they present as irregular radiolucent lesions, although foci of calcification may occasionally be present. Resorption of tooth roots has been reported.

Histologically the lesions contain welldefined lobules of mature hyaline cartilage.
Treatment is localized, and conservative surgical excision is normally recommended. Because of the doubtful nature of these lesions and the always-present possibility of a lesion representing a low-grade chondrosarcoma, some authoritie have suggested wide excision for all of these lesions as a kind of insurance policy.
Osteoma
Osteomas are benign tumors consisting of mature compact or cancellous bone. They may arise on the surface of bone (periosteal osteomas) or centrally within the bone (endosteal osteomas). They are often discovere as asymptomatic radiopacities. Osteomas are most commonly discovered during the second and fifth decades of life, although they have been noted in all age groups.Males appear to be affected more frequently than females. Gardner’s syndrome is an autosomal dominant condition in which patients have intestinal polyposis, multiple osteomas (usually endosteal) of the jaws, fibromas of the skin, epidermal cysts, impacted teeth, and odontomas. The specific gene associated with the condition has now been identified on the long arm of chromosome 5. Many cases of incomplete manifestation of the syndrome have been reported. The clinical significance of this syndrome is that the intestinal polyps, which frequently occur in the colon and rectum, are premalignant and have a very high rate of malignant transformation. The associated osteomas are often found in the jaws, particularly in the angle region of the mandible, as well as the facial bones and long bones. It has been suggested that any patient with multiple mandibular osteomas should be investigated for the possibility of Gardner’s syndrome. 

Investigation should include a detailed history of gastrointestinal disturbance and, if positive, follow-up with colonoscopy; if the diagnosis is confirmed, a prophylactic colectomy should be performed. Periosteal osteomas usually present as asymptomatic slow-growing bony masses. Endosteal osteomas are usually asymptomatic and are noted on routine radiographs. Radiographically they appear as well-circumscribed sclerotic radiopaque masses. 

Histologically they consist of either dense compact bone with sparse marrow spaces or lamellar trabeculae of cancellous bone with fibrofatty marrow spaces. Osteoblastic activity is often predominant.
Treatment of osteomas is surgical excision. This is often necessary to establish the diagnosis. Asymptomatic cases may be followed up clinically and radiographically without treatment. Following excision, recurrences are very rare.
Synovial Chondromatosis and Osteochondroma
Both synovial chondromatosis and osteochondroma are conditions that occur in the temporomandibular joints and may be considered variants of the chondroma and osteoma.

In synovial chondromatosis there is a proliferation of small particulate, generally unattached chondromas within the confines of the joint capsule. Although most frequently found in the knee, they have been reported in most joints. Well recognized cases have occurred in the temporomandibular joints with symptoms normally consisting of pain and swelling but most often with deviation of the mandible toward the unaffected side. The etiology is unknown, but trauma has been suggested. When  these lesions become symptomatic, they should be removed via a standard preauricular approach. Since it is felt that they arise from metaplasia within the synovial lining cells of the joint, it is often advocated that the lining be removed at the same time. Cases have been reported in which up to 200 of these bodies were present within the temporomandibular joint. Following removal, recurrence has not been reported.

The osteochondroma is felt to be a benign lesion that arises predominantly in long bones from a herniation of cartilage through the epiphyseal plate. It tends to present with a predominantly osseous core with a cartilaginous cap. The lesion becomes symptomatic when function is affected, for example, a malocclusion or mandibular asymmetry develops. Cases have been reported in the mandibular condyle. Cases in the temporomandibular joints appear identical in all respects to lesions in other bones of the body. However, the association with the epiphyseal plate that occurs in the long bones is not present in the temporomandibular joint. 

On magnetic resonance imaging it appears as an extraneous appendage to the temporomandibular joint and is usually more radiopaque than the surrounding mandible. 
Treatment is symptomatic; when symptoms occur, localized excision is recommended via the normal temporomandibular approach. Recurrence has been reported but is unusual.
Aggressive Mesenchymal Tumors of Childhood
It is recognized that children and young adults can develop an aggressive and rapidly growing tumor of bone, which, although often having a benign mesenchymal appearance, nevertheless behaves very aggressively. The exact nature of these lesions remains unknown, but many have been classified as desmoplastic fibromas, which is the hard tissue equivalent of fibromatosis in the soft tissues. Any bone can be affected including the jaws. The etiology and pathogenesis are in doubt since their aggressive behavior suggests a neoplastic process, but genetic, endocrine, and traumatic factors have also been suggested. Most occur in persons under the age of 20 years, and there is no gender predilection. The mandible is affected more frequently than the maxilla.

Radiographically a unilocular or multilocular radiolucency is noted with poorly defined margins, cortical perforation, and root resorption often being present.

Histologically the lesion consists of interlacing bundles in a whirled aggregate of collagenous tissue with elongated and spindle fibroblasts. Hypocellularity is often present. However, atypia and mitotic features are not found. Osteoid material is not produced by this lesion.

In treating this lesion, the adage “treat the biology, not the histology” is of paramount importance. Although the lesion looks benign histologically, it often behaves aggressively, and the appropriate treatment is aggressive surgery, which often involves mandibular or maxillary resection. This is psychologically difficult for the surgeon to perform in a young child without a histologic diagnosis of malignancy, but the recurrence rate is very high following more conservative procedures. For lesions in inaccessible areas such as the base of the skull, radiation therapy and/or chemotherapy has been attempted with variable degrees of success.
Lesions Containing Giant Cells
There are a number of lesions that occur in the jaws that contain giant cells within them. Their relationship to each other, however, is ill defined. Histologically all of the giant cell lesions appear similar, if not identical, and they usually cannot be distinguished on light microscopy alone. The clinical history, immunohistochemistry, or genetic markers have to be used to differentiate the lesions.
Central Giant Cell Granuloma
Central giant cell granuloma is a lesion occurring almost exclusively in the jaws. (A similar lesion has been described in the small bones of the fingers and toes, but its relationship to the central giant cell granuloma is unknown.) Although not normally considered an odontogenic lesion, the fact that it only occurs in the jawbones probably indicates some relationship to the teeth or tooth-bearing structures. It occurs primarily in the anterior parts of the jaws in people in the second and third decades of life, but it has been recorded in all sites at all ages. Its histogenesis remain speculative. When first described it was called a reparative giant cell granuloma, an it was considered a reparative lesion that was essentially self-healing. There was little evidence of this, however, and only oblique references to its selfhealing properties can be found. Worth showed in a study of a number of nontreated lesions that resolution often did occur as seen radiographically; even when the lesions did not resolve completely radiographically, only a fibrous scar was noted on surgical exploration. The current consensus, however, is that these are not reparative lesions and that if they are not treated, they are progressive. Most appear to follow a fairly benign course, but more aggressive lesions have been noted. The true nature of the central giant cell granuloma remains speculative. It has been suggested that it may be an inflammatory lesion, a reactive lesion, a true tumor, or an endocrine lesion. It may behave most like a reactive lesion. Older theories about the origin of these lesions suggested that they may be derived from the odontoclasts that were responsible for resorption of the deciduous teeth; this was said to explain why they are normally found in areas where deciduous teeth were present and are found after the deciduous teeth have resorbed.

Radiographically the central giant cell granuloma can take a number of forms from a well-defined radiolucency, a more ill-defined radiolucency or a multilocular radiolucency. Teeth can be displaced by the lesion, although resorption of teeth is uncommon. Histologically these granulomas contain focal arrangements of giant cells within a vascular stroma with thin-walled capillaries adjacent to the giant cells. There is a spindle cell stroma. Immunohistochemistry has shown that the giant cells are in fact osteoclasts, and the spindle cells are probably the cells of origin of this lesion.
Treatment is usually surgical and consists of local curettage, which is usually

curative. However, there is a 15 to 20% recurrence rate, and if the lesions are large, even conservative curettage may involve the loss of many teeth and possibly the inferior alveolar nerve in the mandible, and it may have sinus and nasal implications in the maxilla. With the aggressive variants, more aggressive surgery has been suggested including mandibular resection and appropriate reconstruction.

Since the central giant cell granuloma and the brown tumor of hyperparathyroidism cannot be separated histologically, it is advocated that hyperparathyroidism be excluded from the diagnosis by serum calcium, phosphate, and parathormone and parathormone-related protein assays in all but the single small and more benign lesions.

A number of nonsurgical treatments have been suggested, all of which have their advocates. Intralesional steroids (usually triamcinolone injected into the lesion once per week for 6 wk) have been advocated and have shown some success. Their mode of action is unknown, but they may work by suppressing the inflammatory component of the lesion. They are probably best reserved for smaller lesions that can be more easily treated by intralesional injections. Calcitonin given by subcutaneous injection has also been advocated and has met with some success. The theory behind this treatment is that the lesion may be caused by an as-yet undiscovered parathormone-like hormone, and that the use of calcitonin antagonizes its action and allows the lesion to heal. Since some of the giant cells have been shown to have calcitonin receptors on them, this may explain calcitonin’s effectiveness. Interferon given by subcutaneous injection has also been advocated in the treatment of the central giant cell granuloma and has again met with some success. The rationale for this therapy is that the antiangiogenic action of the interferon suppresses the angiogenic component of this lesion, causing healing to occur. In most cases surgery is still required after the interferon treatment, but it may be less radical surgery and there may be a smaller chance of recurrence. It has again been suggested that the central giant cell granuloma may, in fact, be a self healing lesion, with the natural healing process stimulated by the nonsurgical therapy employed.
Giant Cell Tumor
The giant cell tumor is normally found in the long bones and its presence in the jaws is not universally accepted; if it does occur, it is extremely rare. This lesion is an aggressive one and is felt by some to be a variant of a low-grade osteosarcoma. The recurrence rate after local curettage is high, and the appropriate treatment is in doubt. Some authorities advocate local curettage, whereas some have advocated resection. Histologically it is very similar to the central giant cell granuloma, except that the giant cells are larger with more nuclei, and they are more evenly spread throughout the lesion and not as focally placed as in the central giant cell granuloma. However, in any particular case it may be extremely difficult to make this distinction.
Hyperparathyroidism
In hyperparathyroidism (primary, secondary, or tertiary), calcium is mobilized from the bones into the blood stream to maintain homeostasis in the face of increased renal excretion. Mobilization from bone takes place focally and produces lesions in the bones (including the jaws) that are known as brown tumors because of their fairly distinctive coloration on surgical exploration. Clinically and histologically they are identical to the central giant cell granuloma and cannot be distinguished on either clinical or histologic grounds. Therefore, whenever a lesion such as this is recurrent, aggressive, or multiple, hyperparathyroidism must be excluded by means of serum calcium, phosphate, and parathormone and parathormone-related protein assays. If these confirm a diagnosis of hyperparathyroidism, it should be treated appropriately. The lesions normally resolve without any further treatment being required.
Cherubism
Cherubism is a familial genetically dominant condition first described by Jones in a family in 1933.Affected family members have multiple lesions mainly affecting the facial bones. Because of the involvement of the maxilla and orbital floor, the face has a rounded appearance and the eyes tend to look upward, giving the patient a cherubic appearance. The genetic defect in this condition has been identified on chromosome 4p16.3. Expression is variable, with some patients having subclinical lesions discovered only on radiographs and some having extensive and clinically obvious lesions. Spontaneous mutations also occur. Radiographically the lesions appear honeycombed and can be very extensive. Teeth are often displaced, and in active periods the lesions are extremely vascular. Histologically the lesions are very similar to central giant cell granuloma, with focal accumulations of giant cells in a spindle cell matrix. Perivascular cuffing is often present, and in some cases can be used to differentiate the two lesions. Because of its histologic similarity to central giant cell granuloma, calcitonin has been used in an attempt to cause resolution, but it has not met with success, suggesting that they are, in fact, different lesions.
Treatment of cherubism is usually conservative and expectant and into the teenage years is devoted to trying to aid eruption of the teeth, which is often abnormal. Later it is directed toward cosmetic recontouring of the affected bones. The lesions normally become less active and less vascular toward the end of the second decade and into the third decade, and it is at this time that most cosmetic remodeling is carried out.
Aneurysmal Bone Cyst
Aneurysmal bone cyst is most commonly found in the jawbones and appears to be a combination of a sinusoidal vascular lesion with a giant cell component. Radiographically the lesion appears as a wellcircumscribed soap bubble–type lesion. Histologically the giant cell component resembles the central giant cell granuloma, whereas the vascular component is thin-walled sinusoids. Some authorities consider this to be a vascular variant of a central giant cell granuloma; others consider it a separate lesion. It responds well to moderately aggressive curettage, although hemorrhage can be a problem. Recurrences are rare.
Vascular Malformations
Vascular malformations can occur anywhere in the body and are felt to be developmental lesions, which can occur in soft tissue or bone. Central vascular malformations of the jaws are a rare but welldocumented entity. They are in contrast to the true hemangioma, which is a neoplasm of vascular endothelium and is normally present at birth, often enlarges, and then frequently involutes. The vascular malformation generally is not present at birth, appears later, and does not involute. Vascular malformations can take a number of forms. The most practical classification is to divide them into high-flow and low-flow vascular malformations. The high-flow vascular malformations are either arterial lesions or arteriovenous fistulas. The low-flow malformations are mainly venous in nature. The clinical significance of a vascular malformation is that a central high-flow vascular malformation can cause torrential hemorrhage when surgical intervention ensues. This has been fatal on occasion. Many of these lesions are asymptomatic and may even be difficult to detect preoperatively on radiographs. If there is a clinical presentation, it is often a slow-growing asymmetric expansile lesion of the jaw, and if it is high flow, it may be associated with a bruit.

 Radiographically a high-flow malformation may appear as an irregular poorly defined soap bubble–type lesion, which may cause resorption of the roots of teeth and does not normally cause nerve involvement. Lowflow malformations are similar but are often somewhat better defined and may contain calcifications or phleboliths within them. The presence of phleboliths is diagnostic of a low-flow malformation. Diagnosis is usually confirmed by computed tomography. To avoid the possibility of inadvertently carrying out a tooth removal or a biopsy in the presence of a high-flow malformation, a diagnostic needle aspiration should be carried out preoperatively. If bright red blood under pressure is encountered, surgery should be abandoned. Since the radiographic and clinical appearances of a vascular malformation are not diagnostic, the differential diagnosis normally includes a number of odontogenic and nonodontogenic lesions, including the central giant cell granuloma, the aneurysmal bone cyst, ameloblastoma, odontogenic keratocyst, and odontogenic myxoma. All of these lesions should undergo needle aspiration prior to biopsy or surgical treatment to rule out a highflow vascular malformation. 

When a vascular malformation is suspected or diagnosed, selective angiography is normally performed via a femoral approach. If a high-flow vascular malformation is diagnosed, treatment is normally preoperative embolization followed by wide resective surgery. The embolization can involve a number of materials, including muscle, polyvinyl, pellets, and platinum coils, which are inserted via the angiography catheter or on direct puncture. On entering the lesion they unwind and expand. Postembolization angiography carried out immediately after the embolization normally shows a diminution in blood flow to the lesion. However, because of the powerful angiogenic effect of these lesions (probably by production of angiogenesis growth factor), reestablishment of smaller collateral vessels usually occurs within a few days, and it is often impossible to reembolize these smaller collateral vessels.

Therefore, definitive surgery should be carried out within a small number of days of embolization. Definitive surgery normally takes the form of resection under hypotensive anesthesia with adequate resuscitative measures available. Following resection appropriate reconstruction can be performed. This can include the re-insertion of the resected portion of bone after curettage, thinning, perforation, and simultaneous bone grafting. Other approaches such as injection of a variety of substances into the lesion including glue, fibrin gel, and platinum coils, for example, have been attempted; also, case reports exist of lesions being treated by means of local curettage following embolization, but this is not normally recommended. Low-flow or venous malformations are not as life-threatening and are normally treated with direct puncture and an attempt to thrombose the lesion by intralesional injection of a variety of agents, including sclerosing agents, an absorbable gelatin sponge, and platinum coils. This may bring about thrombosis, allowing the necessary dental or surgical treatment to be carried out. Often mandibular resection is not necessary but, rather, a local surgical procedure.
Neurogenic Tumors
Neurofibroma
Neurofibromas are felt to be derived from the fibrous elements of the neural sheath and may exist as solitary lesions or as part of generalized neurofibromatosis or von Recklinghausen’s disease. This latter condition is autosomal dominant, and two distinct subsets have been defined associated with the NF1 and NF2 genes. Although most commonly reported in soft tissues, neurofibromas do occur in bone and have been reported on the inferior alveolar nerve, where they appear as a fusiform swelling in continuity with the inferior alveolar canal. Other bone changes associated with neurofibromatosis can include cortical erosion from adjacent soft tissue lesions or medullary resorption from interosseous lesions. In cases associated with the inferior alveolar nerve, pain or paresthesia can result. The normally recommended treatment following biopsy is localized excision. The lesions are often vascular, and extensive blood loss has been reported from surgical management of mandibular lesions. Mandibular resection has been advocated by some authorities. The malignant transformation rate to neurogenic sarcoma of 5 to 15% in the generalized form of the disease could be a further indication for surgical removal of these lesions.
Traumatic Neuroma
Traumatic neuroma represents a misguided attempt at nerve regeneration whereby following an injury to a nerve, neurons sprout from the site of injury but for anatomic or physiologic reasons cannot result in a functional nerve repair. If a nerve is sectioned, an amputation neuroma can develop on the stump; if a nerve is injured along its length, either an incontinuity or lateral neuroma can result. In the oral cavity these latter neuromas are most often noted on the lingual and inferior alveolar nerves. On the inferior alveolar nerve they can occur as a fusiform enlargement of  the inferior alveolar canal and result most commonly following mandibular trauma, resection of pathologic lesions, and nerve involvement following dentoalveolar surgery. If the symptoms are severe, appropriate treatment is resection of the neuroma and appropriate nerve reconstruction. Since the inferior alveolar nerve cannot be stretched significantly in the canal, repair normally involves a graft of some kind. Nerve grafts from the sural nerve or great auricular nerve have been reported, as have vein grafts, with some success. The approach can be either intraoral or extraoral, but the extraoral approach generally gives better access and clinical results. However, it does have a higher morbidity, with possible risks of scarring and of damage to the mandibular branch of the facial nerve.
Paget’s Disease
First described by Sir James Paget in 1876,133 this entity still carries his name. Its alternative name is osteitis deformans. It is a slowly progressive bone condition of unknown etiology, predominantly affecting males over the age of 50 years. One unproven theory is that Paget’s disease may be a delayed or slow reaction to a myxovirus stimulus. Clinically there is hyperactive bone turnover with alternate resorption of bone, a vascular phase, and finally a sclerosing phase. Most bones of the body are involved, and the disease can result in considerable deformity. In the facial region the maxilla is affected more often than the mandible. Family histories have been  obtained in this disease, and the genetic basis of the condition is being defined.

The classic presentation used to be a patient whose hat or gloves no longer fitted correctly, or in whom false teeth, particularl the maxillary denture, did not fit owing to bone swelling. Today these presentations are much fewer since wellfitting hats, gloves, and dentures are less commonly encountered. Initial presentation is usually related to bone deformity or pain. In the head and neck, headaches and symptoms owing to vascular and nerve
 compression have been noted.

The classic radiographic appearance is of a “cotton-wool” appearance in the skull and maxilla of affected patients, with hypercementosis around the roots of teeth, and loss of lamina dura and obliteration of the periodontal ligament space. This does make tooth extraction extremely difficult in these patients. Root resorption has also been noted. The histopathology shows the typical reversal lines of alternate resorption and. Classically, patients have markedly elevated serum alkaline phosphatase levels.
Treatment is both systemic and local. Systemic treatment currently consists of the use of salmon calcitonin or diphosphonates to inhibit bone resorption. Calcitonin can be taken either subcutaneously or by nasal spray, and diphosphonates are taken orally or by injection. Treatment causes stabilization of the bone and a lowering of the raised alkaline phosphatase levels. Localized treatment is directed to cosmetic and/or functional recontouring of bone. It should be noted that the bone of Paget’s disease is often vascular, and bleeding during recontouring can be extensive. Somewhat paradoxically, however, healing is often delayed owing to the intervening sclerotic areas of bone. The classic causes of death in patients with Paget’s disease are heart failure and osteosarcoma. Heart failure caused by the excessive blood supply to the remodeling bone can cause high output or left heart failure in elderly persons. Sarcomatous change has been reported in 5 to 15% of patients with Paget’s disease, which should be considered a premalignant condition.
Gorham’s Disease
Although first described in 1838,135 this disease was named after Gorham, who reviewed the literature and added three new cases in 1954. Its alternative name is massive osteolysis. Gorham’s disease is a rare disease of unknown etiology, usually occurring in the second to third decades of life, although it has been reported in all age groups. There is no sex or racial predilection, although an autosomal dominant inheritance pattern has been suggested. The diagnosis is usually one of exclusion. Any bone can be affected, and there is usually massive osteolysis, which is generally asymptomatic until a pathologic fracture occurs. The bone is usually replaced with fibrous tissue. The majority of cases are monostotic, but polyostotic cases have been reported. There is no specific treatment for this disease; however, radiation therapy and surgical resection have been beneficial in selected cases. Serum biochemistry is usually normal, and isotope bone scans do not show excessive activity. Osteoclasts are not a prominent feature of the condition. The long-term prognosis is uncertain, but some long-term remissions have been reported.
Tori
Torus Palatinus
The palatine torus appears as a bony hard swelling along the midline of the palate. It can be discrete or may be large and lobular. It usually occurs in the second or third decade of life, and has a tendency to grow throughout life. It is tempting to feel that these lesions may be embryologic in their development and form at the line of fusion of the two palatal plates, but this is probably incorrect and the true nature of these lesions remains unknown. Larger versions may require surgical removal because of their interference either with speech or feeding or with prosthodontic reconstruction. The common surgical approach is via a double Y-shaped incision and subsequen bone removal. The bone is virtually always solid cortical bone and is actually fairly difficult to remove. The recommended technique is to make a number of vertical cuts in the bone with a fissure bur. Then the intervening ridges of bone can be snapped off and a final smoothing of the residual bone carried out, taking care not to perforate through into the nasal cavity. It may be advisable to insert a dressing plate after the procedure to prevent excessive hematoma formation and possible recurrence of the torus. 
Torus Mandibularis
Mandibular tori are bony exophytic growths that present on the lingual aspect of the mandible opposite the bicuspids. They are virtually always bilateral. Again, they present in early midlife and tend to grow with age. Larger versions may require removal because they interfere with tongue positioning, speech, and prosthodontic reconstruction, as well as with oral hygiene around the lower posterior teeth. The etiology of these lesions is in doubt; again, it is tempting to think of them as being embryologic lesions formed at the junction of the original Meckel’s cartilage and the neomandible, but this is almost certainly not correct. If surgical removal is required, it is carried out via an extensive gingival margin incision with a possible lingual releasing incision, followed by removal of the bone. This is carried out by making a number of vertical cuts with a fissure bur, as with the maxillary torus, and then snapping off the intervening ridges of bone with a periosteal elevator. The residual irregularities are then smoothed with a larger bur. Occasionally mandibular tori are on a fairly narrow neck and can be removed in toto with a well-directioned blow fro a mallet and chisel. Recurrence of tori is rare, and it has often bee noted that palatal and mandibular tori rarely occur in the same patients.
Answer the questions:
1. What are the main characteristics of benign neoplasms?

2. Define the clinical course, assessment and principles of treatment of benign tumors of the oral cavity and jaws.

3. Describe the favorable factors, pathogenesis of benign neoplasms.

4. Classification, clinic, diagnostics and principles of treatment of ameloblastoma.

5. Classification, clinic, diagnostics and principles of treatment of cancer of the oral mucosa.

6. Classification, clinic, diagnostics, and principles of treatment of fibro-osseous neoplasms. 
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