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The purpose of the lesson:
1. To introduce contemporary views on the origin and regularities of the development of inflammatory processes.

2. To analyze existing classifications of inflammatory processes of the maxillofacial area, analyze etiology, pathogenesis, clinic, diagnostics and principles of treatment of different forms of periodontitis.

3. To determine the principles of surgical treatment of apical lesions.
The plan of the lesson:
1. The concept of inflammatory process.

2. Principles of classification of inflammatory processes of the maxillofacial area.

3. Differentiaql diagnosis of common inflammatory processes of the maxillofacial area.

4. Periodontitis, classification, etiopathogenesis, clinic, diagnostics and principles of treatment depending upon the form of periodontitis.

Inflammatory processes take a largest part in the structure of human disease, the maxillofacial area not being an exception. Up to 90% patients seek dental aid because of various inflammatory processes of the teeth and mucus. Over 30% patients of specialized departments are patients with inflammatory processes of the maxillofacial area.

Principles of the origin and development of inflammatory process have been the subject of study of different specialists of various branches of theoretical and clinical medicine for a long time.

Fundamental principles of the theory of inflammation were formulated at the end of the 19to century by I.I. Metchnikoff, Rudolf Ludwig Karl Virchow, and further developed by I.V. Davydovsky (1962), A.M. Chernukh (1979), V.V. Serov et. al. (1995) etc. They are under intense study in Kharkov National Medical University (N.A. Klimenko and the department).

Today inflammation is regarded as an evolutionary developed process (non​specific reaction), aimed at dissolution and restriction of any focus of lesion and exo- and endogenic factors causing it. Inflammatory reaction is determined, regulated and developed under various factors and reactions in the organism, depending on the peculiarities of the organism, sex, age, correlation of different systems and organs interacting with each other and environment. Basic principles of the theory of inflammation are taught at the departments of biochemistry, pathological physiology and pathological anatomy.

Inflammation, as mentioned above, is a defense response to a lesion resulting from activity of microbes, viruses, parasites, i.e. those of infectious origin. In addition there is a so-called aseptic inflammation as a response to any lesion of non-infectious origin, e.g. incision in operation. This type of inflammation is not discussed here.

There are a number of systems in the organism providing an appropriate defense which is defined as resistance of the organism to an infectious agent. In non​specific defense participate cellular and humoral factors, phagocytosis, bactericidal substances of tissues, biologic liquids, and the complement system.

Specific defense is immunity - one of the most crucial systems, determining the outcome in the struggle of the organism against a damaging factor, i.e. infectious agent. Complex and diversified system of immune response is mainly determined genetically, but can be changed under the influence of different external and internal .factors..

Knowledge of general principles of development of inflammation is mandatory for treating specific nosological forms of inflammation in different human systems and organs.

But to identify, diagnose, prevent and treat various inflammatory processes is impossible without their systematization, i.e. classifications, which can differ according their underlying basis.

According to the nature of development, inflammatory processes can be divided into acute, subacute, chronic and having periodic exacerbations. According to degree of manifestation of development, they are of normo-, hyper- and hypergic type. According to the type of inflammatory response, they are catarrhal, serous, purulent, putrid, phlegmonous etc. According to the origin they can be odontogenic (most common in the maxillofacial area), lymphogenic, hematogenic, rhinogenic, tonsillogenic etc. According to the relation to tissues inflammation can be accompanied by necrosis, tissue destruction (destructive type of inflammation), or superfluous overgrowth (productive or hyperplastic type of inflammation). Inflammatory processes, caused by certain microorganisms and having common features of development are referred to specific ones (syphilis, IB, aktynomycosis, leprosy, anthrax etc).

The most suitable for clinical requirements and conditions is organomorphologic classification, developed in details by academician A.I. Evdokimov and his school and further elaborated by A.G. Shargorodsky, M.M. Soiovjev, A.S. Grigorjan. Similar views on taxonomy, origin and development of odontogenic inflammatory processes share leading Ukrainian scholars Yu.I. Bernadsky, G.I. Semenchenko, A.I. Solntsev, A.A. Timofeev etc.

The classification is based on quantitative and qualitative changes, occurring in spread or dislocation of inflammation focus from'periodontium to osseous structures, soft tissues of the face and neck, sinuses and lymphoid apparatus.

Though advocates of Leningrad school of the first half of the last century (P.P. L’vov, A.A. Limberg, V.M. Uvarov, V.I. Luk’janenko), without denying the nature of the changes, pointed at the fact that “there is a basically single infectious disorder being arbitrarily divided at its separate stages and called caries, pulpitis, periodontitis, osteomyelitis. This division being correct and necessary for practice, but unity should not be neglected either” (P.P. L’vov, 1929).
 From the contemporary point of view these differences are to a great extent arbitrary, for one of the founders of Moscow school and co-author of the conventional classification G.A. Vasil’ev mentions that “different manifestations of odontogenic inflammatory processes should be regarded as directly connected with each other; when quantitative changes increase, qualitative changes appear”. Researches of the last decades have practically eliminated the difference of opinions.

Thus, it can be seen that the current classification of inflammatory diseases is based on organopathologic features.

Among odontogenic inflammatory diseases periodontitis ranks high, amounting up to 75% reasons to seek a dental aid. The process can develop as acute or chronic inflammation, the latter being able to exacerbate. According to the cause, periodontitis is divided into infectious, traumatic, allergic and drug-induced. This being incorrect, for the underlying cause is still infection. Microbe flora of the oral cavity is very diverse and represented by numerous species of pathogenic, conditionally pathogenic and non-pathogenic aerobic and anaerobic flora, fungi etc. The very correlation of microflora, its association with the macroorganism, their changes caused by inner and outer factors determine the development and the nature of the disease.

The most common is infectious periodontitis, i.e. caused by intrusion of microbes and their toxins from the focus of the damaged pulp beyond the root apex - apical. More infrequent is marginal periodontitis - occurring in affected periodontal ligament and its mobility in parodontitis.

There are three groups of periodontitis according to N.G. Lukomsky: 1 - acute serous or purulent (spread, localized); 2 - chronic fibrous, granulating, granulomatous; 3 — exacerbation of chronic periodontitis.

Periodontitis is an initial stage of the spread of odontogenic infection up to most severe and dangerous manifestations.

Etiopathogenesis of acute purulent periodontitis corresponds to general laws of inflammation development running in three stages, i.e. alteration, exudation and proliferation. The immune and other defense systems respond respectively, the changes in the composition and structure of immunocompetent cells occur.

Development of the inflammation in the close space during exudation results in increased intercellular pressure and necrobiotic processes, phagocytosis causes purulent foci (microabscesses) in the periodontium, responsive inflammation in the surrounding bone occurs.

Depending on the type of resolution of the process, in the proliferation stage development of granulation tissue can follow the completed type of its formation, and chronic form as granulomatous periodontitis is eventually possible. Fibrous structures being predominant, fibrous periodontitis develops, and, finally, in defective process °f formation of the granulation tissue, the most aggressive form occurs — granulating periodontitis.

The clinical picture of acute periodontitis is distinctive enough and is basically determined by local manifestations. Systemic response of the organism is not pronounced, though increased temperature, feeling of discomfort, slight changes in blood and immune responses are possible.

Acute purulent periodontitis due to the development of the process In the exudative stage is characterized by constant sharp pain increasing with slightest pressure on the tooth, the symptom of “a grown tooth”, percussion is sharply painful; pain irradiating along the corresponding nerve fibers of the trigeminal nerve is also possible. Edema' and hyperemia of .the mucosa of the affected tooth are also possible. Radiographic and electroodontologic investigations are not informative. Clinical symptoms are sufficient to make a diagnosis.

Treatment of periodontitis consists of conservative methods of drainage of the focus through the root canal, blockade with anesthetics, antibiotics and enzymes. Surgery is more reasonable, including periostomy (due to indications) and extraction of the affected tooth. Anti-inflammatory, hyposensibilizing, immunomodulating, antibiotic therapy, medication therapy are administered individually, predominantly to patients with underlying disorders. It is reasonable to apply different types of physiotherapy, aimed at improving drainage and reparative processes: UHF, laser, ionophoresis etc. If possible, delayed replantation of the affected tooth is recommended.

An outcome of non-treated or unsatisfactorily treated acute periodontitis may be development of either one of the forms of chronic process, or an inflammatory lesion in the surrounding tissues.

The most favorable is fibrous periodontitis. Inflammation can be clinically absent. Radiographically slight uniform widening of the periodontal fissure is observed. That leads a number of authors to regard fibrous periodontitis as terminating into cicatrisation acute periodontitis. Surgery as a rule is not required. The tooth can be used for orthopedic purposes.

Granulomatous periodontitis manifests itself as mild pains during chewing, percussion. It develops usually asymptomatically, and formed on the area of the root apex granuloma is detected only radiographically. If integrity of the capsule is interrupted, or resistance of the organism is decreased, or in case of superinfection, the process can exacerbate as acute periodontitis. In the further process, granuloma via the stage of cystogranuloma can develop into radicular cyst.

At the same time granulomatous periodontitis is a focus of chronic infection, this being of a great significance for patients with underlying disease of the heart, liver, kidneys, during pregnancy etc. Depending on the place of the tooth in the dentition, degree of its damage, the treatment may include its extraction, immediate or delayed replantation, hemisection, root apex resection.

The most aggressive and dangerous is granulating form of chronic periodontitis, characterized by spread of the granulation tissue beyond the alveolus with resorption of the osseous and intramedullary tissues of the alveolus. This has lead a number of scholars to consider periodontitis an initial stage of osteomyelitis. Due to this type of growth, on the mucosa of the alveolar process, and even on the skin appear fistulas with slight pus discharge and further scarring, capable of repeated relapses. Formation of submucous and subcutaneous granuloma is possible.

Outside of the stage of exacerbation clinical manifestations are scarce.

Diagnosis is based on complex evaluation of clinic and radiographic manifestations, consisting in the presence of foci of bone destruction in the area of the apex like “tongues of fire”. The treatment follows the above mentioned methods, but with obligatory excision of the fistula and granulomatous tissues in the submucous layer and skin.

Lately among the existing methods of treating chronic forms of periodontitis various replantation methods are becoming more widespread.
APICAL LESIONS
Whenever a lesion is observed on a radiograph, it must first be described in general terms before a differential diagnosis is attempted. Is the lesion radiolucent, radiopaque, or mixed (combination of radiolucency and radiopacity)? Where is the lesion located? The apices of which teeth are involved? What is the size of the lesion? Is the margin of the lesion ill-defined, well-defined, or well-defined with a radiopaque border? Is the appearance of the bone surrounding the lesion: normal, porous, or sclerotic?

The various radiographic appearances of the margins of lesions and the changes in the surrounding bone have been given clinical interpretation by some diagnosticians based largely on intuitive analysis rather than on research data. Although the significance of these signs is sometimes questionable, they are useful in radiographic interpretation. An illdefined (diffuse, irregular) periphery is suggestive of a lesion enlarging by invading the surrounding bone. A well-defined (circumscribed) periphery is suggestive of a selfcontained lesion enlarging by expansion. A well-defined periphery with a hyperostotic (sclerotic) radiopaque periphery is suggestive of an extremely slow-growing self-contained lesion enlarging by expansion.

If the bone surrounding a lesion does not show any change, the clinical interpretation is that of a static lesion. If it shows porosity (destructive breakdown), the interpretation is that of an invasive process resulting from osteolytic activity. If it shows sclerosis (hyperostosis), the interpretation is that of resistance to the pathologic process resulting from osteoblastic activity.
PERIODONTAL SPACE WIDENING (Apical periodontitis)
Radiographically, apparent widening (also called thickening) of the periodontal ligament space is caused by edema, resulting in accumulation of inflammatory exudate in the connective tissue of the periodontal ligament. The term apical periodontitis is often used to describe this pathologic periodontal space widening.

Pathologic periodontal space widening occurs as a result of infection, trauma, orthodontic treatment, or tooth extrusion. It is imperative that dentists be aware of trauma resulting from occlusal imbalance, especially that caused by an amalgam, gold, composite resin, or other restoration that is placed too high in the tooth and results in premature contact with the opposing tooth. Depending on the extent of the traumatic force and the individual's physiologic resistance, the widened periodontal space either returns to its normal appearance after the elimination of the trauma or may form a chronic apical inflammatory lesion such as an apical granuloma, a radicular cyst, or an apical abscess.

Non-pathologic periodontal space widening occurs as a result of the terminal stage of root formation (dental papilla), wide marrow space superimposed on a tooth apex, or superimposition of a tooth apex on a radiolucent anatomy (such as a nasal fossa, maxillary sinus, mental foramen or submandibular fossa) producing over-exposure or "burnout". An illusion of loss of lamina dura may also be produced when a tooth apex is superimposed on a radiolucent anatomy.
APICAL LESION VERSUS ANATOMICAL LANDMARK
To differentiate an apical lesion from an anatomical landmark, make another radiograph with a different x-ray beam angulation. An anatomical landmark will change its position with a change in angulation of the x-ray beam. On the other hand, an apical lesion will maintain the same relationship to the involved tooth.

Another method of differentiation is to follow the continuity of the periodontal space. The periodontal space will be interrupted in the case of an apical lesion but will be continuous in the case of an anatomical landmark.
PERIAPICAL GRANULOMA, RADICULAR CYST AND APICAL ABSCESS

(Inflammatory pulpo-periapical lesions)
The most common pathologic conditions that involve teeth are the inflammatory lesions of the pulp and periapical areas. Once inflammation (pulpitis) has spread from the dental pulp, it can produce a variety of apical pathologic changes, the most common of which are the periapical granuloma, radicular cyst, and apical abscess.

Various factors such as the host's resistance and the virulence of the bacteria affect the local inflammatory response in the periapical area. Without a microscopic diagnosis, a clinician is frequently unable to differentiate between a periapical granuloma, a radicular cyst, and an apical abscess. Radiographic examination is inadequate in making a specific diagnosis.

Inflammatory periapical lesions have certain common clinical characteristics: 

1) A history of painful pulpitis leading to the death of the pulp. 

2) A nonvital reaction to electric pulp testing. In a multirooted tooth where only one root is associated with the pulpo-periapical pathosis, the tooth will frequently give a vital reaction.

3) Presence of a deep carious lesion exposing the pulp or a restoration close to the pulp, or a fractured tooth and/or a discolored crown. 

4) Destruction resulting in an interrupted lamina dura of the involved tooth.
A granuloma is formed from the successful attempt of the periapical tissues to neutralize and confine the irritating toxic products escaping from the root canal. This low grade inflammation in the tissues continues to induce the proliferation of vascular granulation tissue. A granuloma may evolve into a radicular cyst or an apical abscess. Clinically, the lesion is usually asymptomatic but may sometimes exhibit mild pain and sensitivity to percussion. The affected tooth is nonvital.

Radiographically granulomas form small welldefined radiolucencies. They are the most common periapical lesions and constitute approximately 50% of all periapical radiolucent lesions. 
A radicular cyst (also known as periapical cyst, dental cyst, periodontal cyst) has its origin from the cell rests of Malassez which are present in periodontal and periapical ligament, and in periapical granulomas. Most radicular cysts originate from pre-existing granulomas.  Clinically, the lesion is usually asymptomatic but may sometimes exhibit mild pain and sensitivity to percussion. The affected tooth is nonvital. A radicular cyst may slowly enlarge and when large, may cause expansion of the cortical plates. Radiographically, a radicular cyst forms a large well-defined radiolucency with or without a radiopaque (hyperostotic) border. The more pronounced the hyperostotic (sclerotic) border, the more likely is the lesion to be a radicular cyst. It is the second most common periapical lesion and constitutes approximately 40% of all periapical radiolucent lesions. 

In approximately 90% of the cases, a well-defined radiolucency at the apex of an untreated asymptomatic tooth with a nonvital or diseased pulp is either a dental granuloma or a radicular cyst. Their sizes are the differentiating features: a granuloma is small whereas a radicular cyst is large. In practice, however, it is not necessary to differentiate a periapical granuloma from a radicular cyst because both lesions respond quite well to conservative root canal therapy.

An apical abscess, also called dental or dentoalveolar abscess, usually develops from a pulpo-periapical inflammatory condition. In the acute stage, the onset of infection is so sudden that there is no radiographic evidence of an apical lesion. An apical abscess can develop also from a pre-existing granuloma or cyst. The associated tooth is nonvital, very painful, extremely sensitive to percussion, and often slightly extruded. The patient will complain that the tooth feels "high" when it occludes with the opposing tooth. The tooth will not respond to electrical pulp tests. The application of ice will slightly relieve the pain but the application of heat will intensify pain. The tooth may demonstrate increased mobility.

Radiographically apical abscesses form large radiolucencies with diffuse irregular borders. They are the least common of the three pulpo-periapical lesions and constitute approximately 2% of all periapical radiolucent lesions.

If an apical abscess is permitted to progress without treatment, it may penetrate the cortical plate at the thinnest and closest part of the tooth apex and form a swelling in the adjacent soft tissues. This infection site in the soft tissues is painful. The skin or mucous surface over the abscess is warm and rubbery to palpation, and demonstrates fluctuance. Once drainage is established by a sinus tract permitting the pus to drain to the surface, the tooth and associated swelling are no longer painful since the pain-producing pressure of the abscess is reduced. The regional lymph nodes may be enlarged and painful. The systemic temperature may be elevated.
APICAL SCAR
An inflammatory apical lesion treated by root canal therapy may respond well to treatment by filling new bone at the site of the lesion. However, the healing process may sometimes terminate abruptly and leave a small amount of dense scar tissue known as an apical scar. The scar tissue represents one of the possible end points of healing. It is composed of dense fibrous tissue and is situated at the apex of a pulpless tooth in which the root canals have been successfully filled. Microscopic examination reveals fibroblasts scattered in the collagen fibers. Unlike an apical granuloma, inflammatory cells are not a feature and vascularity is quite meager. An apical scar is a small, asymptomatic, and wellcircumscribed radiolucency. When observed radiographically over the years, it will either remain constant in size or diminish slightly. 

SURGICAL DEFECT
A surgical defect is that portion of bone that fails to form osseous tissue. It is frequently seen periapically after root resection in which the site is filled with dense fibrous (collagen) tissue instead of bone. It is an asymptomatic persistent radiolucency. An extraction site can also form a surgical defect. Approximately 75% of all surgically treated periapical radiolucencies require 1 to 10 years or longer for complete resolution. In the remaining 25%, complete healing does not occur.
Answer the questions:
1. Specify the main stages of inflammatory process and explain the mechanism of their development. 

2. What is clinical manifestation of acute purulent periodontitis and what is it caused by?

3. Why is granulating periodontitis the most dangerous form concerning development of complications?

4. Name and explain the main principles of treating acute and chronic periodontitis. 

5. What features of the process determine differential diagnostics of different forms of periodontitis?

6. What causes more pronounced local and systemic manifestations of periodontitis?
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