ODESSA NATIONAL MEDICAL UNIVERSITY

Department of Oral Surgery
STUDY GUIDE:
«Methods of examination, diagnosis and treatment of odontogeniс sinusitis in ambulatory.»
                       (for the fifth-year students of the stomatological faculty) 

                                                                                        Approved

                                                                                    by the methodical council 

                                                                                    of  the department

                                                                                    «_30_» ___08____2021
                                                                                    Record № __1__
[image: image1.png]


                                                                                    Head of the department

                                                                                    Professor                 A.G. Gulyuk                                                                                      

Odessa
The purpose of the lesson:
1. To introduce etiology, pathogenesis and features of the course of odontogenic sinusitis, analyze principles of diagnostics, treatment and prevention of odontogenic sinusitis, issues of differential diagnostics. 

2. To analyze the main causes of perforation of the sinus, its diagnostics, degree of necessary aid and types of plastic surgery to repair oroantral fenestrations.
The plan of the lesson:
1. Brief anatomical and physiological data about sinuses and thei connection with the masticatory apparatus.

2. Etiology, pathogenesis of odontogenic sinusitis, clinic, diagnostics and methods of treatment.

3. Perforating sinusitis, causes, clinic, diagnostics, plasty of fistulas of the sinus.

Sinuses are situated in the maxillary and frontal bones. They perform a number of functions, the main being resonant (to form sounds), air-conditioning (heating cooling of the air to breath), secretory (mucus secretion), protective; the last two can be combined.

A dentist commonly observes lesions of the sinuses of diverse origin, that is why the knowledge of the structure and functions of the sinuses is necessary.

Depending on the shape and size of a sinus, it can be of pneumatic, sclerotic or combined type.

Odontogenic inflammation often develops in the sinuses, floor of which car border on roots of molars and premolars. They are separated by a bone plate less than 0.1 mm thick, while in sclerotic type this thickness can equal 14 mm in the canine area.

Columnar epithelium with multiple cilia fulfils draining and secretory functions and multiple lymphoid elements fulfill protective function.

Proximity of the floor of the sinus to the roots of the teeth, minor separating wall between the floor of the sinus and the roots often cause odontogenic inflammatory processes in the sinus due to pathologic processes in the area of root apices. Commonly the cause is chronic granulating periodontitis or its exacerbation. Rare causes include parodontitis, empyema of radicular cyst. Besides inflammation of odontogenic origin, disruption of integrity of the floor of the sinus and the passage between the sinus and oral cavity is possible.

Causative agents, as a rule, are germs of microflora of the oral cavity and infectious lesions in the teeth or mucosa.

Pathogenesis can be described as follows. As a response to the contamination, an edema of the mucosa of the sinus occurs, discharge and outflow of mucus through the natural opening in the middle nasal concha are obstructed. Caused by increasing edema, phenomena of congestion and further increase of inflammatory changes up to forming purulent lesions occur. With sanation of the oral cavity a reverse process is possible.

According to its course, sinusitis is subdivided into acute, chronic sinusitis and exacerbation of sinusitis. Though G.V. Kruchinsky states that truly primary acute odontogenic sinusitis does not; exist. He regards it as primary chronic local inflammation with frequent exacerbations in lack of sanation.

Acute inflammation of the sinus has quite typical clinical picture, manifested with systemic (intoxication) and local signs. Locally pain in the respective half of the face, head, sensation of heaviness in the area of the maxilla, sometimes with sensation of “pouring liquid” when bending the head are observed. Edema and infiltrate of the zygomatic and infraorbital areas, flattened and hyperemic roof of the vestibule of the mouth are possible. Percussion of molars can feel painful. On examination of the nose, hyperemia and edema of the mucosa, thick mucus, sometimes even pus in the middle nasal concha are observed. Radiographically diffuse decrease of pneumatization of the sinus is seen.

With appropriate anamnesis and clinical and radiographic data diagnosis is not complicated. The treatment is firstly aimed at elimination of the lesion, i.e. sanation of the mouth. Treatment of sinusitis at this stage can be limited to medication, vasoconstricting local therapy, physiotherapy, puncture and frequent irrigation of the sinus through a catheter. Only rare cases require radical surgery. In Caldwell-Luc operation on the sinuses, only modified mucosa should be removed.

In chronic odontogenic sinusitis the symptoms are scarcer. Feeling of discomfort, low grade fever, feeling of blocked half of the nose, sometimes scarce mucous and purulent discharge from the nose prevail. Modem opportunities of instrumental diagnostics (Ultrasound scan, CT, MRI, laser, fiber optic) allow to obtain quite objective picture of the changes in the sinus from thickened mucosa to polypous masses. One of the diagnostic methods is puncture with further bacteriologic and cytologic investigation of the punctate. Chronic sinusitis is treated according to the same principles. Kruchinsky surgery must be done only after all conservative methods are come to the end. After radical sinusotomy creating anastomosis between the sinus and the inferior nasal concha is a must. It is advisable to periodically irrigate the sinus through the anastomosis to avoid its closure. To differentiate odontogenic and rhinogenic sinusitis with unclear clinical picture, contrast study of the sinus can be used as an additional method. If a cyst is present, defect of repletion with clear dome-shaped level is seen. Preservation of integrity of the periodontal fissure against the background of the lower wall of the sinus allows to exclude odontogenic origin of the sinusitis. Present “niche” in contrast study of the sinus can indicate osteomyelitic or malignant process.

Perforating sinusitis complicated by formed anastomosis between the sinus and oral cavity is common for dental practice. Causes of perforation are various. The main ones are anatomical peculiarities of correlation of the floor of the sinus and the molar roots and pathologic processes leading to the breach of continuity of the osseous structures of the floor of the sinus. In granulating periodontitis this septum disintegrates. Thinning and displacement of the floor of the sinus by growing radicular, or more rarely, follicular cyst is possible.

Causes of perforation include inadequate technique of root and molar extraction, especially when using a chisel and straight elevator.

In perforation one of the first symptoms is “boiling” blood due to air bubbles filling in the socket of the removed tooth. Other symptoms include microscopy analysis of oronasal swabs detecting air entry from the sinus and into the oral cavity Sometimes diagnosis of the perforation is complicated because the perforating hole j obstructed by a polyp.

Probing can also be an accessory component, but it must be performed carefully, because this procedure can perforate the thinned or damaged floor.

Tactics of the treatment is determined by many factors. In accidental perforation and unaltered sinus, conservative treatment with tamponade or suturing of the socket, manufacture of an individual plate are possible. In prolonged perforation, epithelization of the fistula, inflammatory process in the sinus, radical sinusotomy with excision of the fistulous passage and plasty of the fistula are mandatory.

There are a great number of methods of plastic closure, consisting in dissection and replacement of the mucoperiosteal flap from the vestibule of the mouth, cheek, hard palate, pedicle bridge flap taken from the alveolar ridge, combination of separate methods. The choice of the operation is determined by the size of the fistula, its location, presence or absence of teeth along the perforation margins, condition of the oral mucosa. Recently various transplants, bio- and osteoinductive materials based on hydroxyapatite are preferred to repair the osseous defect.

Prognosis in plastic repair of the fistula is favorable. Prevention of odontogenic (and perforative) sinusitis consists mainly in timely sanation of the oral cavity and elimination of the inflammatory lesions. To prevent accidental “unscheduled" perforations, mandatory radiographic investigation and strict following of the technique of the tooth extraction are necessary.
Clinical Presentation
Sinusitis is a clinical diagnosis that is confirmed by physical examination, including nasal endoscopy, and radiographic imaging. The Task Force on Rhinosinusitis sponsored by the American Academy of Otolaryngology—Head and Neck Surgery has established criteria to define a history consistent with sinusitis.3 These are based on patient signs and symptoms and are grouped into major and minor criteria. The presence of two or more major factors, or one major plus at least two minor factors, is considered a “strong history for sinusitis.” Of note, purulent nasal drainage alone is considered diagnostic for sinusitis. This finding is clearly visible on nasal endoscopy and may manifest as purulence in the middle meatus or within a sinus cavity itself. This is described in greater detail below under “Diagnosis.” It also deserves clarification that fever is only considered a major factor in the setting of acute sinusitis but is otherwise a minor factor. Although the term sinusitis is commonly in use, the process may more accurately be described by the term rhinosinusitis because the nasal and sinus mucosal surfaces are contiguous and it would be impossible to have sinusitis without a coexisting rhinitis. The terms are used interchangeably in the present chapter. Rhinosinusitis is classified as either acute, subacute, recurrent acute, or chronic. The distinctions are based solely upon the time course or temporal pattern in which the patient has symptoms.

Patients may also have episodes of recurrent acute sinusitis superimposed on a baseline state of chronic sinusitis. A diagnosis of acute sinusitis requires that criteria satisfying a strong history for sinusitis are present for 1 to 4 weeks. Patients should exhibit signs and symptoms for at least 1 week before sinusitis is diagnosed because sinusitis typically involves a bacterial process, and the vast majority of patients with symptoms for < 1 week have simple viral upper respiratory infections. Strictly speaking, however, a viral upper respiratory infection is synonymous with an acute viral rhinosinusitis. Subacute sinusitis requires that these criteria have existed for 4 to 12 weeks, and in chronic sinusitis the criteria are present for at least 12 weeks. In recurrent acute sinusitis, episodes last < 4 weeks, but the patient is asymptomatic between episodes. Rhinosinusitis may also have significant fungal components and may be influenced by environmental, general host, and local host factors (see below). 
Diagnosis
Roles of Endoscopy and CT
Sinus infections are typically diagnosed based on clinical criteria described previously. Symptom severity and effect on quality of life can be scored on multiple different scales. Acute sinusitis is frequently diagnosed and managed by the primary care practitioner largely based on history, but recurrent acute sinusitis, chronic sinusitis, or that which has failed medical management requires endoscopic evaluation and radiographic imaging. This is important because over two-thirds of patients who meet the criteria for rhinosinusitis have negative results on endoscopy, and over 50% have negative results on CT scans. Sinusitis can be diagnosed regardless of symptomatic criteria if pus is noted in the middle meatus during nasal endoscopy. In patients who have had surgical antrostomy, pus may be seen within the maxillary sinus. This can be cultured during the examination, with the results being useful in antibiotic selection. In addition to purulence, nasal endoscopy can detect mucosal inflammation, edema, polyposis, and anatomic variations such as a deviated septum. A recent study demonstrated that the findings of purulence, polyps, or mucosal edema correlate with sinusitis by CT, but anatomic variation was not a significant predictor. Also, negative endoscopy was a good predictor for CT scan results that were normal or indicated minimal disease. Overall, these results underscore the need for endoscopy in the diagnostic evaluation of cases other than isolated episodes of uncomplicated acute sinusitis. Approximately one-third of randomly selected asymptomatic people have some mucosal changes on CT scans, but patients with symptoms and some endoscopic findings do not necessarily have positive findings on CT scans. Thus, although CT is a good predictor of moderate mucosal thickening, it probably should not be considered a gold standard for diagnosis. The decision to treat medically may be based rationally on endoscopic findings because such normal findings are associated with normal or near-normal CT results in over 75% of cases.46 CT is necessary, however, when surgery is anticipated, complications are suspected, or when there is a significant discrepancy between history and endoscopic examination. In these situations CT not only helps to confirm the diagnosis but also aids in surgical planning. The coronal plane provides the best view of the OMC  and can be used to detect opacification, mucosal thickening, and neo-osteogenesis, all of which are indicative of chronic inflammation. Anatomic variations such as a concha bullosa (pneumatized middle turbinate) can be also detected. Scans can additionally be obtained in the axial plane, and images may be reconstructed in three planes: coronal, axial, and sagittal. This technology allows for precise anatomic localization of disease processes and intraoperative stereotactic navigational imaging (see “Surgery,” below). It should be noted that although plain films are widely available and inexpensive,much more precise data is obtained with a coronal CT, whose use has comparable costs and radiation exposure. Although plain films may detect complete sinus opacification or airfluid levels, chronic inflammatory disease correlates with as little as 2 mm of mucosal thickening, which cannot be identified on plain films.49 In an effort to reduce both costs and radiation exposure, protocols have been designed involving lowered radiation doses. These allow adequate bony detail and do not appear to cause diagnostic errors,50 although soft tissue contrast is slightly reduced. For diagnostic purposes and for routine elective sinus surgery, images in the coronal plane alone are sufficient. These should be obtained at 3 mm cuts, although some centers attempt to further reduce costs by using thicker sections.
Surgery
Indications for surgery include (1) acute sinusitis with a pending or evolving complication, (2) chronic sinusitis that has failed maximum medical management including at least 3 weeks of broadspectrum antibiotics, and (3) most forms of fungal sinusitis. In cases of complicated acute sinusitis and invasive fungal disease, surgery should be performed on an urgent or emergent basis. In uncomplicated chronic sinusitis the goals of surgery are to eliminate mechanical obstruction of mucociliary flow, remove chronically inflamed mucosa and bone, manage/prevent complications, and rule out other disorders such as neoplasia. The determination that “maximal medical management” has failed must be individualized. It should be noted that the indications for surgery are more stringent in the pediatric population, for whom some advocate 3 weeks of intravenous antibiotic therapy prior to consideration of surgery. Children with severe chronic sinusitis should first have thorough work-up and appropriate treatment for conditions such as allergy, GERD, CF, and immunodeficiency. Simple measures such as avoidance of pollutants (eg, secondhand cigarette smoke78) and environmental allergens may avert the need for surgery. One study demonstrated allergies in 80% of children with sinusitis. Children in day-care centers may be prone to upper respiratory infections and consequently chronic sinusitis. Other series have shown that medical treatment of GERD may eliminate the need for sinus surgery in 90% of children otherwise considered surgical candidates.81 Prior to surgery it is important to evaluate the CT scan to assess the extent of inflammatory disease and the patient’s anatomy. A mental checklist is developed to assess the depth of the ethmoid skull base and the position and integrity of the medial orbital walls. The presence of accessory ethmoid air cells, such as the infraorbital cell or concha bullosa, and anatomic anomalies such as maxillary sinus hypoplasia are noted. Triplanar reconstructions of thinly cut CT scans are used as part of a stereotactic imaging protocol. This is useful to assess anatomy and pathology in the axial, coronal, and sagittal planes both preoperatively and intraoperatively, where the surgeon can correlate endoscopic and CT findings during dissection. Use of this technology is indicated when normal anatomic landmarks have been altered, as in patients who have had previous surgery and in cases of massive polyposis. Patients with advanced chronic inflammatory disease, particularly those with nasal polyposis, are treated with oral steroids for up to 2 weeks before surgery. Courses of oral and occasionally intravenous antibiotics are required in selected cases preoperatively. Surgery is performed under the visualization of endoscopes, often with angled lenses, and with a variety of forceps and punches. Powered tissue shavers similar to those used in arthroscopic surgery are also used. The goals of surgery are to remove chronically inflamed tissue and to restore sinus ventilation, drainage, and mucociliary clearance. Evidence exists that in chronic sinusitis the inflammatory process involves the underlying bone. Thus, it is especially important to resect the bony ethmoid partitions underlying chronically inflamed mucosa. Diseased mucosa is resected, whereas normal mucosa is preserved. It is critical to avoid stripping of normal mucosa because denuded bone results in delayed healing, and the regenerated mucosa does not regain normal ciliary density. In performing maxillary antrostomy, the uncinate process is completely resected and the natural ostium is identified and subsequently enlarged. The opening must communicate with the natural ostium in a manner that permits physiologic mucociliary clearance patterns. The bone of this structure frequently exhibits osteitis. To avoid intracranial complications, special care is necessary during the removal of diseased tissue along the skull base as well as during sphenoid and frontal sinus surgery. Intraoperative stereotactic navigational imaging is useful in performing more comprehensive surgery in these regions. Prior to the widespread use of endoscopes, ethmoidectomy was performed with a headlight, surgical loupes, or a microscope. Endoscopic technology has greatly improved our ability to perform ethmoidectomy safely and comprehensively. In addition, external approaches including the Caldwell-Luc operation, external ethmoidectomy, and frontal sinus trephination were performed more commonly. The Caldwell-Luc operation, originally described in the late 1800s, is an approach to the maxillary sinus through the labiogingival sulcus and canine fossa. In the classically described operation to treat chronic maxillary sinusitis, mucosa of the maxillary sinus was curettaged, and an inferior meatal antrostomy was created. Our knowledge of the mucociliary clearance patterns and our ability to now address the natural ostium have made the classic Caldwell-Luc procedure obsolete in the primary surgical management of chronic maxillary sinusitis. Occasionally a sublabial approach is still required to the maxillary sinus in unusual circumstances; however, given our current understanding of the ability of the mucosa to respond to medical therapy and the long-term problems associated with mucosal stripping, only a very limited mucosal resection is performed when this is required. Overall, external approaches may have a limited role in the management of complicated sinusitis, but endoscopic surgery is preferred when technically possible to address the implicated pathology. Major complications specific to sinus surgery occur in 0 to 5% and include bleeding,

CSF leak and visual problems.85 Intraoperative blood loss may range from 20 to 500 cc, depending on the extent of disease and surgery. Hemostasis is usually achieved in surgery with local vasoconstrictors and/or cautery. Although a small amount of bleeding is typical in the first few days following surgery, excess bleeding is rare and, if it does occur, seldom reaches transfusable quantities. The incidence and severity of postoperative hemorrhage may be increased in patients with acquired immunodeficiency syndrome, diffuse polyp disease, and revision cases.86 CSF leak is a risk of surgery performed on the ethmoid bone. This occurs in 0.01 to 1.4% of cases.85,86 If recognized intraoperatively, a CSF leak should be repaired in the same operative setting. Patients diagnosed with an iatrogenic CSF leak postoperatively may present with meningitis, which requires medical treatment and surgical repair. The risk of orbital penetration during endoscopic sinus surgery is 2 to 4%, and in one-third of these cases, orbital emphysema is also observed. Fortunately the risk of blindness is low, approaching zero in several series.85,86 This devastating complication is usually secondary to an expanding intraorbital hematoma, although optic nerve injury is possible during surgery of the sphenoid and posterior ethmoid. If blindness is encountered postoperatively, initial management is to remove any nasal packing and perform orbital massage to evacuate any bleeding. Emergent ophthalmologic consultation should be obtained, and lateral canthotomy or endoscopic orbital decompression may be required. Another complication of sinus surgery affecting the eye is nasolacrimal duct injury. Postoperatively, the patient presents with epiphora, or tearing. The nasolacrimal duct courses anterior to the natural ostium of the maxillary sinus and can be injured when the antrostomy is enlarged anteriorly.

The most common complication after endoscopic sinus surgery is the formation of synechiae, observed in approximately 8%. Although these may be asymptomatic, they may also contribute to ostial stenosis and obstruction and, ultimately, the need for revision surgery. Postoperatively, the surgically opened sinus cavities are débrided under endoscopic visualization in the office setting. Patients are asked to use nasal saline sprays and/or irrigations to reduce crusting and facilitate the débridement process. Recalcitrant cases may benefit from the addition of antibiotics to these irrigation solutions.87 Postoperative medical management and long-term follow-up care is critically important. Patients are usually put on a course of oral antibiotics to prevent bacterial proliferation in the blood and mucus that may collect in the sinus cavities postoperatively. Antibiotic selection and the duration of treatment are individualized according to culture results and the degree of inflammation observed. Antibiotics can be discontinued once the mucosa has recovered and ciliary activity can offset the stagnation of secretions. Topical and oral steroids are often prescribed postoperatively to decrease inflammation and reduce scar formation during the healing process. Although some patients require long-term oral steroid therapy, it is preferably avoided, when possible, given the side effects. In contrast, patients almost universally require long-term treatment with topical nasal steroids. This is usually well tolerated and is considered safe. Overall endoscopic sinus surgery is considered successful in 80 to 90% of patients after at least 2 years follow-up.86,88 The natural history for patients with nasal polyps undergoing surgery alone is recurrence since polyposis is multifactorial and is associated with a tendency toward mucosal inflammatory reactivity. One study demonstrated recurrent polyp disease in 55% of patients after a mean follow-up of 3 years and 5 months. Nonetheless, surgery has a clear role in these patients as is evidenced by the observation that over half were asymptomatic or significantly improved, and none were worse.88 Diligent postoperative care including débridement, medical management, and possibly allergy therapy is essential to reduce or eliminate the tendency toward recurrence, and long-term endoscopic follow-up is required to evaluate for and treat even asymptomatic disease. Studies have also demonstrated that sinus surgery in patients with both asthma and nasal polyposis may decrease both pulmonary and nasal symptoms and reduce the dependency on oral steroids.
Conclusions
Ultimately, additional advancements in our management of sinus disease will require advancements in our understanding of the pathophysiology. At this time, a “common pathway,” through which patients with various risk factors develop sinusitis has not been defined. Sinusitis can be managed effectively, however, with medical therapy in most cases. There are clear roles for surgical intervention in acute sinusitis with complications (or pending complications), chronic sinusitis that has failed medical management, and the various forms of fungal disease. Combined with appropriate medical management, surgical outcomes can be maximized in these cases.
Answer the questions:
1. Role and function of the sinuses in the organism.

2. Peculiar features and types of the structure of the maxillary sinus.


3. Causes and clinic of acute odontogenic sinusitis, diagnosis and methods of treatment.

4. Clinic, diagnostics and treatment of chronic sinusitis. Indications and methods of sinusotomy.

5. Causes of sinus perforation, types of plastic surgery, substantiation of the choice of plastic closure of oroantral fistula.
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