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The purpose of the lesson:
1. To introduce main types and forms of development of chronic osteomyelitis and its peculiarities. 

2. To analyze principles of diagnostics, substantiate kinds and terms of the surgery. 

3. To introduce surgical technique in uncommon forms of chronic osteomyelitis.
The plan of the lesson:
1. Clinical and morphological characteristics of subacute and chronic stages of osteomyelitis.

2. Diagnostics and methods of treatment of chronic osteomyelitis.

3. Complications and their prevention.

4. Non-odontogenic forms of osteomyelitis.

Acute stage of osteomyelitic process, described in the previous lecture, lasts for 1-3 weeks. Against the background of the treatment, the patient’s condition improves, purulent wounds of soft tissues purify, granulations appear. Altered indices of hemodynamics, blood, urine and immunity normalize. Along with decreased destructive processes, reparative and productive processes start to develop in tissues, which can be seen radiographicaliy or by using ultrasound scanning. As S.M. Derizhanov figuratively put it, the morphologic picture after the acute process has subsided reminds that of an overblown hurricane: a great deal is damaged and irreparably lost, debris should be cleared, repairs and reconstruction begun.

Some authors regard the period of subsiding process up to pronounced clinical signs of chronic osteomyelitis as a subacute stage. The majority, as has been mentioned above, due to absent clear clinical and temporal, indices talk about chronization of the process, which can last for a long time with periodic exacerbations.

This justifies the issue of designating chronic osteomyelitis as a separate nosologic form, especially taking into account the so-called primary-chronic osteomyelitis of specific origin. Still, study of the dynamics of the process in the osseous tissue and a clear staging do not allow to accept this view.

The clinical picture of chronic osteomyelitis is determined basically by the extent of bone lesion during the acute stage (N.A. Gruzdev).

The mechanism of the development of the process can be schematically represented as follows. Impaired endo- and extraosseous blood circulation determines the area of necrotic tissues, i.e. extent and depth of the lesion of bone marrow and osseous structures. This statement is confirmed by investigations on the blood supply °f the jaws by professor V.M. Uvarov. Ratio and correlation of microbes, their toxins with the host, their influence on the osseous structures cause intensity of the development of the destructive and reparative processes. The forming metabolic products activate osteoclasts, actively separating dead osseous structures from alive. 

At the same time osteoclasts fprm new osseous tissue against the background o) granulation development;, fistulas are formed, filled in with granulations, draining onto the skin of the face and in submandibular and submaxillary areas, and in the oral cavity. Pus is discharged through them. Under influence of osteoclasts and proteolytic enzymes of the pus, a gradual separation of necrotic areas of the bone (sequestra) occurs.' Depending on the anatomical features of the affected jaw, extent of the lesion sequestra can be of extremely diversified shapes and sizes.

As far as the sequestrum is being rejected, sequestral capsule consisting oi sclerotic bone and granulations surrounding the necrotized tissue is being formed around it. In. diffuse forms of osteomyelitis with large areas of the lesion pathologic fracture of the mandible is possible.

During closure of fistulas, decreased responsiveness of the organism, altered microflora can lead to exacerbation of chronic osteomyelitis. In such case the clinical picture is that of an acute process.

In high responsiveness of the organism and increased osteoplastic activity the process can develop according to hyperplastic or hyperostotic type, which is more common in childhood. In this case the inflammatory process is that of productive, rather than destructive character, which is manifested in excessive production of osseous tissue of immature structure as depositions on the body or the angle of the mandible.

 In this case, as a rule, fistula, sequestra, pus discharge are not observed. Combination of the two kinds is possible.

Peculiarities of the development of chronic osteomyelitis have been reflected in the classification of the process. Most authors following professor M.M. Solovjev distinguish the following forms: destructive (sequestral) form with fistula; destructive-productive form (rarefying); productive (hyperostotic) form. At present, typical forms of osteomyelitis are rarely observed. More common is “nesting” process in which against the background of hyperplastic changes, formation and resorption of small sequestra are observed leading eventually to the prolong course of the process and development of pronounced deformations of the body and the angle of the mandible due to hyperostosis.

In the sequestral (fistulous) form, clinically against the background of relatively satisfactory general condition, functioning fistula or scarred indrawn areas of the skin (mucosa) replacing the former fistula are observed. The skin color is changed, 

quaggy hypertrophic bleeding granulations with purulent discharge bulge from the fistula, Tenderness and tooth mobility in the focus of lesion are observed. In hyperostotic form painless or relatively painless regions of bone thickening are palpated. Biochemical and immunological indices are slightly altered.

The main component of the diagnostics of chronic odontogenic osteomyelitis is radiography of different kinds ranging from conventional radiographs to CT and MRI. In most cases in sequestral and “nesting” forms of development specific changes, determining shapes, sizes, location and number of the sequestra and degree of rejection are seen in the radiographs. In hyperostotic form changes in the structure of the bone are observed, excessive bony stratifications are seen. Differential diagnostics of these processes should exclude neoplastic ones. Laboratory, ultrasound, thermographic investigations are of accessory character and allow to get йоге complete and comprehensive idea about the extent and character of the course jf chronic osteomyelitis.

Extent, character and succession of the treatment are determined by clinical land radiographical data. As in acute stage, surgery is the treatment of choice, aiming a! removal of all nonviable tissues in the area of the affected bone, fistula and its lontents to provide the conditions for restoration.

Sequestr- and necrsequestrectomy are performed against the background of dedication and physiotherapy, which is administered strictly individually.

Extent and term of the necrsequestrectomy are determined radiographically. iequestrectomy is rarely used in oral surgery. Access, margins of excision of the »fected tissues, tactics concerning granulations of the sequestral capsule, usage of articular compositions to fill in the bone defects and cavities resulting from the Iperation are determined individually in each particular case.

Complications of chronic osteomyelitis, depending on the form and extent of le lesion, can be systemic and local. The former case may result in anemia, renal myloidosis, sepsis in exacerbation, malignization of prolonged chronic process, cacerbation of accompanying disorders, such as pyelonephritis, myocarditis, spatitis, diabetes etc. The treatment is determined by the character and location of le complications.

Local complications manifest as pathologic mandibular fracture with impaired msolidation and possible formation of a false joint, lesions , of the temporomandibular joint up to ankylosis, especially in childhood, development of jjfarious deformities and contractures, which should be treated according to standard lethods.

Preventive means in any types of odontogenic osteomyelitis can be reduced to e following:

1. Sanation of the oral cavity, i.e. prevention of the development of complicated caries and, in particular, acute and chronic granulating periodontitis;

2. Radical treatment of all forms of chronic periodontitis with tooth extraction or use of modem methods of conservative surgery;

3. Radical and adequate treatment of acute periostitis;

4. Timely diagnostics and radical treatment of acute and chronic osteomyelitis.

Besides odontogenic osteomyelitis, being the most common lesion of the jaws the dental practice, other forms, including primary chronic course of osteomyelitis 2 observed.

They include hematogenic osteomyelitis, occurring commonly on the maxilla newborns, when infected during pre- or early post partum period via the umbilical bund, microtraumas of the alveolar process or hard palate (A.I. Solntsev).

Infection by specific germs leads to the development of aktynomycotic, philitic, tubercular lesion, predominantly of the mandible, secondary.

Diagnostics of these diseases is difficult. In aktynomycotic osteomyelitis, ainst the background of weak clinical manifestations, multiple fistulas are formed.

In radiographs the affected region of the jaw looks like “worm-eaten wood”. T< diagnose the disease, serologic and microbiologic investigations to identify thj infectious organism are used.

In case of secondary tuberculosis lesion of the jaw. mOre common in il generalized forms or along the ulcer of the mucosa, serologic reactions are also usee Radiographically changes in the bone of “melting lump sugar” are typica' demanding obligatory exclusion of a malignant tumor.

Hummous lesion in tertiary syphilis is an extremely rare phenomenon, th( preferred area of the lesion is the hard palate bone and the nasal bones. Diagnosis i also based mainly upon serologic and microbiologic investigations.

Specific osteomyelitis are treated together with appropriate specialists us in; definitive antibacterial therapy followed by surgical excision of the affected bone fistula tissues and granulations.

Radiation osteomyelitis, or radionecrosis of the bone results from significan dosage of radiation, causing irreversible local necrobiotic processes in the osseou tissue with their further rejection. These processes are to be discussed in details in the next lectures.
OSTEOMYELITIS 
The term osteomyelitis literally means inflammation of the bone marrow. Clinically, osteomyelitis usually implies an infection of the bone. It usually begins in the medullary cavity, involving the cancellous bone; then it extends and spreads to the cortical bone and eventually to the periosteum. Invasion of bacteria into the cancel-lous bone, which causes inflammation and edema in the marrow spaces, results in compression of the blood ves-sels in the bone and subsequent severe compromise of the blood supply. The failure of microcirculation in the cancellous bone is a critical factor in the establishment of osteomyelitis, because the involved area becomes ischemic and bone becomes necrotic. Bacteria can then proliferate, because normal blood-borne defenses do not reach the tissue, and the osteomyelitis spreads until it is stopped by medical and surgical therapy. 

Although the maxilla can also become involved in osteomyelitis, it does so rarely compared with the mandible. The primary reason for this is that the blood supply to the maxilla is much richer and is derived from several arteries, which form a complex network of feeder vessels. Because the mandible tends to draw its primary blood supply from the inferior alveolar artery, and because the dense overlying cortical bone of the mandible prevents penetration of periosteal blood ves-sels, the mandibular cancellous bone is more likely to become ischemic and therefore infected. 

Considering the opportunities that bacteria have to enter into the cancellous bone, osteomyelitis of the mandible rarely occurs if the body's host defenses are rea-sonably intact. The major predisposing factors for osteo-myelitis of the jaws are preceding odontogenic infections and fractures of the mandible (Fig. 16-15). Even these two events rarely cause infections of the bone unless the host defenses are suppressed by problems such as the alco-holism malnutritional syndrome, diabetes, intravenous illicit drug use, and myeloproliferative diseases, such as the leukemias, sickle cell disease, and chemotherapy-treated cancer. 

Recent carefully performed investigations on the microbiology of osteomyelitis of the mandible have ade-quately demonstrated that the primary bacteria of concern are similar to those causing odontogenic infections, that is, streptococci, anaerobic cocci such as Peptostrepto-coccus spp., and gram-negative rods such as those of the genera Fusobacterium and Prevotella. Traditional investiga-tion of the microbiology of osteomyelitis of the jaws has used culture specimens from surface drainage of pus (con-taminated with Staphylococcus organisms) and not anaer-obic culture techniques (and thereby have not grown anaerobes). Thus osteomyelitis of the mandible differs substantially from osteomyelitis of other bones in which staphylococci are the predominant bacteria. 

Acute suppurative osteomyelitis shows little or no radiographic change, because 10 to 12 days are required for lost bone to be detectable radiographically. Chronic osteomyelitis usually demonstrates bony destruction in the area of infection. The appearance is one of increased radi-olucency, which may be uniform in its pattern or patchy, 

with a "moth-eaten" appearance. There may also be areas of radiopacity within the radiolucency. These radiopaque areas represent islands of bone that have not been resorbed and are known as sequestra. In long-standing chronic osteomyelitis there may actually be an area of increased radiodensity surrounding the area of radiolucency. This is the result of an osteitis type of reaction in which bone pro-duction increases as a result of the inflammatory reaction, 

Treatment of osteomyelitis is both medical and surgi-cal. Because patients with osteomyelitis almost always have depressed host defense mechanisms, the clinician must take these compromises into account during the treatment and seek medical consultation when necessary. 

Acute osteomyelitis of the jaws is primarily managed by the administration of appropriate antibiotics. The pre-cipitating event, condition, or both must also be careful-ly managed. If the event is a fracture of the mandible, careful attention must be given to its treatment. The antibiotic of choice is clindamycin, because it is effective against streptococci and the anaerobes that are usually involved in osteomyelitis. If the patient has a serious acute osteomyelitis, hospitalization may be required for administration of IV antibiotics. Clindamycin is preferred because it is an excellent drug for both streptococci and the usual causative anaerobes. Surgical treatment of acute suppurative osteomyelitis is usually limited. It consists primarily of removing obviously nonvital teeth in the area of the infection, wires or bone plates that may have been used to stabilize a fracture in the area, or any obvi-ously loose pieces of bone. For acute osteomyelitis that results from jaw fracture, the surgeon must stabilize the mobile segments of the mandible with tight intermaxil-lary fixation or some other technique. 

Chronic osteomyelitis requires not only aggressive antibiotic therapy but also aggressive surgical therapy. 
Because of the severe compromise in the blood supply to the area of osteomyelitis, the patient is usually admitted to the hospital and given high-dose IV antibiotics to control the initial symptoms. Clindamycin is the drug of choice. An effort should be made to obtain culture material at the time of surgery so that the selection of an antibiotic can be based on the specific microbiology of the infection. 

Therapy for both acute and chronic osteomyelitis, most authorities agree, should ensure that antibiotics are continued for a much longer time than is usual for odon-togenic infections. For mild acute osteomyelitis that has responded well, antibiotics should be continued for at least 4 weeks. For severe chronic osteomyelitis that has been difficult to control, antibiotic administration may continue for up to 6 months. 

Osteomyelitis of the mandible is a severe infection that may result in loss of a large portion of the mandible. Therefore a clinician who has the training and experience to handle the problem expeditiously should manage this infection. In addition, it is likely that medical consulta-tion will be required to help correct any underlying com-promise of host defenses.
Answer the questions:
1. What is the difference between chronic and acute osteomyelitis?

2. What are the forms of chronic osteomyelitis?

3. What is the mechanism of sequestrum formation?

4. What are the peculiarities of the course of osteomyelitis on the maxilli and mandible? What are they caused by?

5. What are the data for making the diagnosis and determining the terms of the operation?

6. What are the techniques of necrsequestrectomy and necrsequestrotomy What determines the choice of the method of operation? 

7. What is the tactics concerning granulations, filling in the sequestra capsule?

8. What are systemic and local complications in chronic osteomyelitis caused by?

9. What are the difficulties in diagnostics and treatment of uncommon forms of osteomyelitis
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