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-Odontogenic and pyogenic infection of the soft tissue related to the maxillofacial region
Infection ''is defined as invasion and colonization of pathogenic microorganism in body tissues, leading to cellular injury through the infective agents byproducts, toxins, intracellular multiplication or antigen-antibody response''. This event could be due to bacteria, virus, protozoan, fungi or prion. 
Once the pathogens invade the body tissues, immune system responds by inflammation in different ways according to pathogenic load and virulence:
Acute inflammation: evolves and progress shortly after invasion with typical sign and symptoms of inflammation.
Subacute inflammation: is a condition between acute and chronic.
Chronic inflammation: characterized by slow onset, long lasting and hardly observed signs and symptoms. 
Signs and symptoms of inflammation
There are systemic signs and symptoms like; fever, loss of appetite and generalized weakness.
In addition, four cardinal local signs and symptoms are also associated and seen in most patients:
Redness (rubor): due to vasodilation at the affected site.
Heat (calor): a sequelae of increased blood flow at the affected site.
Pain (dolor): due to the release of inflammatory mediators (bradykinin and others) beside pressure from the collection on nerve endings.
Loss of function (functiolasia): this is a mostly due to the effect of inflammatory process and mediators on the muscle fibers ending with inhibition of muscle function together with pain.   

Events of inflammation:
· Vasodilation and increased permeability of arterioles by inflammatory mediators leading to hyperemia.
· Passage of plasma (with high protein content), nutrients and antibodies.
· Insinuation of leucocyte and passage of polymrphs.
· Exudate forming fibrin to wall off the area.
· Macrophage-phagocytosis of bacteria and debris.   

· Odontogenic infection stands for that one arise from dental pulp (periapical), surrounding  periodotium (periodontal), around wisdom (pericoronal), jaws and soft tissues directly in contact with maxilla and mandible besides soft tissue that are closely related.
In the past 60 years, odontogenic infection incidence, morbidity and mortality are greatly reduced. This is not only related to the discovery of penicillin but also to the principle of airway security and early aggressive surgical drainage of fascial spaces established by Dr. Walter Guralnick.

· Periapical infections
Periapical infections are familiar events in dental profession. Necrosis of dental pulp as a sequelae of carious lesion, regressive lesions (attrition, abrasion, erosion leading to pulp exposure), extension of periodontal infection, fracture of the tooth with pulp exposure and dento-alveolar fracture luxation the tooth, allowing the pulp chamber as a good reservoir for microbial proliferation which seep out through the apex leading to periapical pathology. Starting periapical inflammation contributes to edema and pressure causing pain at the apical area. Lysis of periodontal fibers extrudes the tooth out of socket with subsequent premature contact and pain during occlusion and eating. Tooth is tender to percussion and pain is exacerbated by hot drinks. Infection initially causes widening of lamina dura and little rarefication on radiograph. Fate of periapical inflammation is either resolution after treatment, transition to chronic condition like granuloma or cyst, extension to adjacent bone and later to tissue spaces. 
· Periodontal infection 
Occur in the periodontal space and periodontal ligament surrounding tooth/teeth and mostly caused by bacterial plaque and sometimes from occlusion and food impaction which might be exaggerated by hormonal and other factors. Tooth not necessarily non-vital with the cardinal signs are seen at the involved region like swelling, redness and pain. Tooth is tender to horizontal percussion with pus could occur at periodontal pocket coming out through the gingival sulcus or sinus. Tooth may be mobile in advance cases. 
· Pericoronal infection: 
Pericoronal infection or pericoronitis is an inflammation of the soft tissue overlaying and surrounding the crown of partially erupted permanent tooth (operculum) especially mandibular 3rd molar. Once the follicle communicates with oral cavity, bacteria ingress into the follicular space and start infection
· Predisposing factors: 
· Inadequate oral hygiene.
· Occlusal trauma.
· Upper respiratory tract infection precedes 43% of cases. 
· Gingival infection.
· Food entrapment.
· Reduced immunity.
· Virulent microorganism.
· Pregnancy and fatigue.
· Acute ulcerative gingivitis (rarely).
· Bilateral pericoronitis strongly suggest infectious mononucleosis. 
Pericotonitis would develop in presence of more than one of above mentioned factors in partially erupted tooth but not in completely impacted one. 
· The clinical picture of such inflammation depends on severity of predisposing factors in the presence of the very bacteria. The presentation could be:
·  Acute pericoronitis: evident with sever persistent pain that may be referred to adjacent area, trismus related to myospasm secondary to pain, operculum is inflamed edematous and congested with indentation as a result of trauma from opposing tooth and there may be pus discharge beneath the gum flap. Edema may be noticed extraorally. Systemic symptoms include regional lymphadenopathy (LAP), pyrexia. The fate is either resolution or progression to chronic. 
·  Subacute pericoronitis: dull well-localized pain, operculum is tender and reddish in color, pressure on the flappy gum may express whitish material consisting of shaded epithelium, debris, and bacteria. Mild trismus and may be associated with LAP.     
·  Chronic pericoronitis: Patients complain of discomfort or mild pain lasting for a day or two but takes months for remission.

· Management of pericoronitis should take consideration about patient's age and the history of previous attack. Complete clinical and radiographic examination to determine tooth condition and possibility of eruption. 
Treatment can be categorized as:
· Acute pericoronitis should be treated conservatively with antibiotics, analgesics and anti-inflammatory. Local measures include irrigation with normal saline, warm normal saline mouthwash, soft diet and selective grinding of the upper 3rd molar cusp or extraction. The only surgical management in acute stage is drainage of abscess if present.
· Definitive treatment after complete resolution and appropriate clinical and x-ray evaluation include operculectomy or extraction. 
· Second attack of pericoronitis justifies offended tooth removal.
·  Extraction of offended tooth in acute stage should be delayed as possible to avoid spread of infection.
 
Microbiology:
Almost all odontogenic infections are polymicrobial with average of five species per infection, while reaching eight in other. These bacteria are indigenous found in the oral cavity and usually causes dental caries, gingivitis and periodontitis. Once gain access to deeper tissue, they establish odontogenic infection. 5% of these infections caused by aerobics, 35% an aerobics and 60% mixed.   Primarily, the causative bacteria are aerobic gram positive cocci(streptococci and staphylococci), anaerobic gram positive cocci(streptococcus and peptostreptococci)  and anaerobic gram negative rods( prevotella and porphyromonas). 

Stages and progression of odontogenic infection:
Bacterial invasion of soft tissue beyond alveolar bone and periosteum, initiates a serious inflammatory process which involve different stages as mentioned in the table below.  

	Stage
	Inoculation(edema)
	Cellulitis
	Abscess

	Period(days)
	0-3
	3-7
	Above 5



Cellulitis (non-suppurative infection): spreading of infection into loose connective tissue submucosaly or subcutaneously. It is painful, erythematous and diffuse inflammation that can't be circumscribed or localized to certain region. The area felt warm and it is not associated with large amount of pus if any.  It is characteristically caused by streptococci due to the release of streptokinase, hyaluronidase and streptodornase. These enzymes destruct fibrin, ground substances and lysis cellular debris paving the way for rapid spread of infection. Treatment with antibiotic may bring complete resolution together with removal of the causative tissue or tooth. If no improvement, incision and drainage may be made to evacuate possible pus collection and even to decompress the area from pressure on nerves and vital structures. 

Suppurative infections: if infection is associated with abscess formation, it is said to be suppurative. Abscess is defined pathological thick walled tissue cavity lined by granulation tissue and containing pus. Pus is composed of necrotic tissue, leucocyte, live and dead bacteria. Most common causative agent is staphylococcus aureus (which secrete coagulase to from fibrin wall coating the region and defer the body immunity) and an-aerobics like Bacteroids. The site of abscess collection is well-circumscribed, reddened dusky skin overlying with fluctuant area. Treatment of abscess includes incision and drainage to evacuate the lkcollection, antibiotic prescription and later management of the source of infection.


· Routes of spread of oro-facial infection:
1. By direct continuity through the tissue.
2. By lymphatics to regional lymph nodes and eventually to blood stream. This infection may establish in the lymph nodes and may cause secondary abscesses. Spread of infection from these nodes into surrounding tissue leads to secondary area of cellulitis or abscess
3. By blood stream. Rarely, local thrombophlebitis may extend along the vein, then enter the cranial cavity through emissary veins causing cavernous sinus thrombophlebitis. Infected emboli may be loosened into the blood stream causing bacteremia, septicemia and pyemia.
· Factors affecting on spread of odontogenic infection:
1. Systemic factors:
A. Host defense: the patient's immunity and ability to fight pathogenic microbes. This is affected by cellular and humeral immunity, medical conditions like diabetes, malignancy and immunosuppressive medications.
B. Virulence of microorganism: properties of the microbes regarding invasions capacity, ability to release endotoxin and exotoxin.
2. Local factors: depends on integrity of anatomical barriers which are the alveolar bone and periosteum.
· Factors affecting on direction of spread of infection:
1. Site of source of infection like upper or lower jaw.
2. Point at which pus escape from bone to soft tissue whether labiolingually or buccopalatally.
3. The natural barriers to spread of infection like fascial layers, muscles and jaw bones.



Assessment and determine severity of infection:
This should be accomplished as fast as within few minutes of confronting patients with odontogenic infection. To help in appropriate initial assessment for the condition without unnecessary misleading, this involves:
A. Complete history: as in any surgical management, so important to take history. Chief compliant and history of present illness and time of onset, toothache, headache or chills with their nature, location and duration. History of hospitalization for previous infection episodes and their responses to treatment. History of trauma to oro-facial region. History of recurrent infection and rate of extension of the swelling and breathing difficulty.  
B. Physical examination:   
Physical examination involves vital signs. The least affected one is the blood pressure which rises a little if pain is sever, while hypotension is associated with septic shock of untreated longstanding infections. Body temperature is evaluated to see the need for immediate fluid infusion to lower down high fevers. Pulse rate increases in infections and for each one grade rise in temperature, pulse increases by 10beats/min. The normal rage for respiratory rate is 14-16 breaths/min and may rise up to 18 in mild to moderate infections. Patients with high fever, fatigue and malaise are said to be toxic. Local examination involves inspection of swelling, erythema and fistula. Mouth opening, swallowing and breathing are mandatory examined well to record trismus (mouth opening less than 20mm recommend hospitalization), dysphagia and/or dyspnea. The target area then palpated to determine extent of infection, tenderness, fluctuation and heat, swelling of underlying bone, salivary gland enlargement and regional lymph nodes swelling, heat, consistency and tenderness. Intraoral examination then lunched and requires good light for visualization and fundamental tools of examination. Trimsus is assessed by measuring interinicisal distance during maximum opening, number and condition of available teeth, site of sinus or fistula, visualization of stenson's and wharton's ducts and the flow of saliva through them, finally inspection of soft palate, uvula and tonsillar pillar. Ophthalmological examination includes function of extraocualr muscles, eyelids swelling and proptosis. Some fascial spaces are considered with high risk while others are of low. This is depending on the possibility of affecting heart, mediastinum or vital structures.  
 Potential fascial spaces

  

Cervical fascia is organized into:
1. Superficial fascia.
2. Deep fascia:
· Investing layer (anterior) 
· Pretracheal (middle)
· Prevertebral (posterior).
These are referred to as tissue paces; none of which really exist unless pus accumulated within and so called ''potential spaces''. Tissue spaces may contain important structures like submandibular salivary glands, nerves and blood vessels which are surrounded by loose connective tissue. Surgeons can create theses spaces by his fingers during dissection and once pus is created, it tends to breakdown these loose tissues making the abscess cavity.


Classification of Fascial Spaces:
i. Direct involvement
Primary spaces (a) Maxillary spaces (canine, buccal, and
infratemporal spaces) 
(b) Mandibular spaces (submental, buccal, submandibular, and sublingual spaces).
ii. Indirect involvement: Secondary spaces (masseteric, pterygomandibular, superficial and deep temporal, lateral pharyngeal, retropharyngeal and prevertebral spaces, parotid space).
Fascial spaces related to the maxilla



Upper lip abscess: 
The abscess formation at the apex of incisors or canine my manifest itself as abscess at the base of upper lip on the oral side of orbicularis oris muscle below the anterior nasal spine. The abscess point out through the labial vestibule. In certain condition, abscess may develop at the base of the nose and mistaken as boil. The upper lip abscess carries the risk of orbital cellulitis and cavernous sinus thrombophlebitis. The pathway is the spreading of infection through superior labial vein, angular facial vein and then retrograde through the ophthalmic vein to the cavernous sinus due to lack of valves within these veins.
Treatment:
· Antero-posterior incision and drainage at the vestibule with drain fixation.
· Antibiotic prescription.
· Extraction or root canal treatment of the offending tooth/teeth. 
Canine (infraorbital) space infection:
This space is found above the canine and below the infraorbital foramen. 
Anatomical boundaries: this space limited superiorly by levator labi superioris alaque nasi, levator labi superioris and zygomaticus minor. Inferiorly the caninus muscle, anteriorly orbicularis oculi, anterolateral surface of maxilla is the medial boundary, zygomaticus major laterally and buccinator muscle posteriorly.
Contents:  Infraorbital nerve, angular artery and vein,. 
· Levator anguli oris (caninus) takes it origin from bone below the infraorbital foramen and the levator labi superioris above it. If the canine apex is below the origin of caninus muscle, then abscess points through the labial vestibule. In case of long canine root with the apex above the origin of caninus but below that of levator labi superioris, abscess would point through the skin at the medial or lateral corner of the orbit.

Source of infection: Periapical abscess from canine, premolar and sometimes from the mesiobuccal root of upper first molar are most likely causes. 
Signs and symptoms:
· Swelling of the cheek and upper lip
· Obliteration of nasolabial fold.
· Drooping of the mouth angle.
· Edema of the lower eyelid.
Incision and drainage:
Antero-posterior incision at the labial vestibule between incisor and canine and curved mosquito is entered above the origin of caninus muscle to evacuate abscess with a drain sutured to one margin of the incision. 
Buccal space infection:
It is potential space between buccinators and masseter muscle. 
Anatomical boundaries: Bounded by corner of the mouth and labial musculature anteriorly. Masseter muscle and pterygomandibular raphae posteriorly. Skin and subcutaneous tissue laterally and the buccinator muscle medially while the inferior border of mandible inferiorly.
Content: This space contain parotid duct, buccal pad of fat, anterior facial artery and vein, transverse facial artery and vein. 
Source of infection: upper and lower premolars and molars are the usual causes. The relationship between the apices of these teeth and the origin of buccinators muscle determines whether pus would be collected intraorally or extraorally. If apices are below the origin of buccinators muscle, pus would escape alveolus into the vestibule and extraorally if the apices are above the origin of this muscle.   
Signs and symptoms: Gum boil would be an intraoral presentation, but marked cheek swelling in case of extraoral accumulation which extends from the lower border of mandible till the zygomatic arch or the infraorbital margin. 
Incision and drainage: intraoral collection is drained through horizontal incision just above the buccal vestibule, below the parotid duct passing only through mucosa; curved mosquito is inserted through buccinator to enter the cavity. Extraoral collection is drained through incision below the inferior border of mandible.
Subperiosteal abscess in the palate:
Mucoperiosteum of the hard palate is firmly attached to the underlying bone through large number of sharpey's fibers especially at the mid palatine suture and at the gingival margin laterally. Pus may be collected beneath the muscoperiosteum leading to subperiosteal space emergence. 
Source of infection: periodontal pocket and periapical abcscess of palatal roots of posterior teeth. Abscess from lateral incisor may occur through palatal soft tissue due to palatal orientation of their roots 
· Well-circumscribed swelling is noticed palatally restricted to one side of the palate till the midline. 
Incision and drainage: antero-posterior stab incision reaching the bone is made taking care of greater palatine vessels and nerve course. Mosquito is inserted and pus is evacuated. Small piece of rubber drain is sutured in place.   
Infratemporal space: 
It is called retrozygomatic space since it lies immediately behind the zygomatic bone. The infratemporal space connected to the anterior part of pterygomandibular space.

Anatomical boundaries: laterally bounded by the ramus of the mandible and the temporalis muscle with its tendon, medially by lateral and medial pterygoid muscle, medial pterygoid plate, lateral wall of the pharynx and the lower end of the temporal fossa, inferiorly by the floor of this space is formed by lateral pterygoid muscle with its lower head separate this space from pterygomandibular space, Superiorly by infratemporal surface of greater wing of sphenoid, anteriorly by Infratemporal surface of maxilla and posteriorly by parotid gland.

Source of infection: May arise from posterior teeth of maxilla and mandible, inferior alveolar nerve or posterior superior alveolar nerve block. Infection could extend to temporal space
Contents: this space contains the mandibular nerve, mylohyoid nerve, lingual nerve, buccal nerve, chorda tympani nerve, and the maxillary artery. Pterygoid venous plexus and the origin of medial and lateral pterygoid muscle also found.
Signs and symptoms: marked trismus with edema anterior to the ear and elevated body temperature. This space infection is serious since spreading of infection from pterygoid venous plexus through the emissary veins or deep facial veins to cavernous sinus or it could spread directly through foramina to middle cranial fossa.

Incision and drainage: intraoral approach: horizontal vestibular incision opposite to the upper 2nd and 3rd molars then curved hemostat is inserted and directed medial to the coronoid process upward and posteriorly. This is possible if detection of this condition is early and before marked trismus is encountered.
Extraoral incision: if intraoral approach is impossible then incision is made at the upper and most posterior border of temporalis muscle within hair line downward and medially.
 



Maxillary antrum
Odontogenic infection from upper molars and rarely upper premolars accounts for about 10-15% of maxillary sinusitis. The bony wall between the antrum and the roots of maxillary teeth varies from absence with the roots inside to 12mm thickness. In thin or absence of bony walls, it is easy for infection in maxillary dentoalveolar unit to spread to the antrum of Highmore. In accurate diagnosis of dental causes leads to recalcitrant infection with failed medical and surgical interventions. Symptoms that suggest dental causes of sinusitis include unilateral nasal obstruction, rhinorrhea and foul odor or taste, unilateral postnasal drips in addition to dental pain. Dental treatment may bring up complete resolution while other advanced conditions may require surgical management. Pus drain through the sinus osteum when fills the antral cavity which is 12-15 cc, extraction of the offending tooth drains the pus into the oral cavity and leading to oro-antral communication. If the defect is small, antibiotics and nasal decongestant together with appropriate instruction help in healing. Large defect needs further evaluation and interventions.

Cavernous sinus thrombophlebitis
[bookmark: _GoBack]Serious complication manifested by thrombus formation with cavernous sinus or intercavernous communicating branches. It could be caused by infection of the upper teeth, base of upper lip, nose and orbits (danger area of the face). 
· Spread of infection to cavernous sinus has two routes: External route: Through the facial and angular vein to superior ophthalmic vein which enters the cavernous sinus through superior orbital fissure. Internal route: through the pterygoid venous plexus to the inferior ophthalmic vein or through emissary veins to cavernous sinus.
Clinical presentations:
· Marked edema of the face and eyelid of affected side then become bilateral once infection is transmitted to the other side.
· Pulsatile exophthalmous due to transmission of carotid pulse through retrobulbar edema.
· Pupil is fixed dilated
· Ophthamloplagia, paresis of extraocular muscles and ptosis.
· Papilloedema, multiple retinal damage and profound lacrimation.
· High grade fever
· Patient is toxic and with low conscious level.
Treatment:
· Heparinization to prevent extension of thrombus.
· Intensive antibiotic therapy.
· Removal of the source of infection.
· Neurosurgical consultation
Fascial spaces related to the mandible



1. Submental space infection:

Anatomical boundaries: the mandible represents the anterior boundary, the hyoid bone posteriorly.M edially a common space, laterally the anterior belly of digastric muscle. Inferiorly the Skin, subcutaneous tissue, platysma and deep cervical fascia while the mylohyoid muscle superiorly.
Source of infection: lower anterior teeth, abscess from submental lymph nodes and secondarily from submandibular space. 
Contents: submental lymph nodes embedded is adipose tissue and anterior jugular vein.
Signs and symptoms: extraorally, there is marked and well-circumscribed swelling below the chin with the overlying skin is firm and fluctuation may be present. Intraorally there is likely carious lower anterior tooth.
Incision and drainage: extraoral incision below the symphysis with the hemostat is inserted upward and backward to evacuate abscess then drain is sutured in place.
Intraoral incision in the labial vestibule through the mentalis muscle can be done without providing dependent drainage.
Submandibular space infection:
Anatomical boundaries: the mylohyoid muscle is the superior boundary. The anterior and posterior belly of digastric inferiorly. Laterally, the   skin, superficial fascia, platysma and investing fascia. Medially, the hyoid bone, hyoglossus, superior constrictor and styloglossus muscle.
Contents: Superficial lobe of submandibular salivary glands, lymph nodes, facial artery and vein  
Source of infection: infection arise from lower molars when apices are below the attachment of mylohyoid muscle, extension of infection from submandibular salivary glands to submandibular lymph nodes by lymphatics, spread of infection from submental space or lymph nodes, infection from posterior part of sublingual space, maxillary teeth, antrum, cheek and middle third of the tongue.
Signs and symptoms: 
Extraoral picture involves marked swelling that may obliterate the inferior border of mandible, redness and other constitutional symptoms. Intraorally, carious and tender offended tooth/teeth, dysphagia and moderate trismus. 
Incision and drainage:
Incision is about 1-1.5 cm within skin crease, two finger breadth below the inferior border of mandible to avoid injury to marginal mandibular nerve. Skin and subcutaneous tissue are incised and sinus forceps is directed superiorly and posteriorly reaching the lingual side of mandible. Drain is sutured to the wound margin and dressing is placed.
Sublingual space: 
Two sublingual spaces are present above mylohyoid muscle separated by dense fascia.
Anatomical boundaries: mucosa of the floor of the mouth superiorly and the mylohyoid muscle inferiorly. It is bounded anteriorly by the lingual surface of the mandible while posteriorly end at the submandibular space.
Source of infection: lower anterior teeth, premolar and 1st molar when apices are above the attachment of mylohyoid muscle. Indirectly involved from submandibular or sublingual space infection.
Contents: it contains part of submandibular gland with its duct, sublingual gland, terminal branches of lingual artery, lingual and sublingual nerves.
Signs and symptoms: swelling of the lingual mucosa with resulting elevation of the tongue towards the palate with difficulty in phonation.
Incision and drainage: antero-posterior incision is made laterally along the Wharton's duct and lingual nerve then hemostat is inserted to explore abscess in antero-posterior direction and below the gland.
Ludwig's angina
This is a massive firm brawny cellulitis with no fluctuation affecting simultaneously submental, sublingual and submandibular spaces bilaterally.
· It was first described by Wilhelm Friedreich in 1836 and the word ''angina'' means suffocation or choking. Interestingly, Wilhelm Friedreich dies by throat inflammation. 
· Posterior extension of the inflammation leads to edema of the larynx and subsequently acute respiratory obstruction and patients die by asphyxia. 
Etiology:
· Odontogenic infection (90%).
· Submandibular and sublingual salivary gland sialadenitis.
· Traumatic injuries of orofacial region: mandibular fracture and deep lacerations of the soft tissue at the floor of the mouth.
· Secondarily infected oral mass.
Signs and symptoms:
Patients are toxic, looks very ill, with marked pyrexia, dysphagia and hoarseness of speech. Extraoral examinations reveals firm broad like woody swelling on both sides if the neck that rapidly extend down to the clavicle anteriorly. The swelling is ill-defined that is minimally or non-fluctuant. Trismus is obvious with the mouth typically remains opens since the tongue is elevated up to the palate. Intraorally, edema of the subligual tissue raises the tongue upward, excessive salivation and restriction of tongue movement causing dyspnea and stridor.  
Treatment:
· Maintaining patent airway, endotracheal intubation is very difficult to be accomplished and better to do tracheostomy which is also hard work to do due to massive neck edema.
· Incision and drainage to be performed as soon as possible bilaterally through all involved space under local anesthesia to help decompress the area and preventing further extension of the edema.
· Intensive empirical antibiotic therapy through I.V administration of penicillin and those effective against anaerobes (metronidazole or clindamycin). Gentamycin addition should be strongly suggested for diabetic patients. Parenteral antibiotics should be continued until patient is afebrile.    
Buccal space infection: 
Once infection extends from lower premolars and molars below the attachment of buccinator muscle it will lead to buccal space infection. Details were already discussed within the maxilla related spaces.
Masticatory spaces:
Masticator spaces involve the followings:
i. Submassetric space ii.Pterygomandibular space iii. Temporal space
Submassetric space infection (also called massetric space):
The masseter muscle is composed of three layers, the intermediate one has loose attachment to the ramus inferiorly that may allow pus to accumulate. 
Anatomical boundaries: Anteriorly, the anterior border of masseter muscle and buccinator. Posteriorly, the parotid gland and posterior part of masseter muscle. Inferiorly, the attachment of the masseter to the lower border of mandible. Lateral surface of the ramus of mandible medially and the medial surface of the masseter muscle laterally.
Contents: masseteric nerve, superficial temporal artery, and transverse facial artery.

Source of infection: mostly from lower molar mostly lower third molar, but other reasons could establish such infection like septic fracture of mandibular angle and extension of infection from infratemporal and sublingual spaces.

Signs and symptoms: trimsus is a very remarkable presentation due to irritation of masseter muscle fibers with the swelling being mild to moderate in size confined to the outline of masseter due to its firm attachment to the ramus. The swelling mimics parotitis and can be differentiated by elevation of earlobe in parotid gland infection. 

Incision and drainage: this can be carried out through incision along the anterior border of the ramus with the insertion of hemostat between the muscle and the bone but this approach provides independent drainage and complicated by presence of trismus. Extraoral incision is performed below and behind the angle of the mandible then blunt dissection until reaching the space between muscle and lateral surface of the ramus. Third drainage is through and through by communicating intra and extraoral incision.
Pterygomandibular space infection:
Anatomical boundaries: anteriorly bounded by the buccal space. Posteriorly is the parotid gland. Superiorly, the lateral pterygoid muscle.
Inferiorly, the inferior border of the mandible. Medially, the lateral surface of medial pterygoid muscle and laterally bounded by medial surface of ramus.
Source of infection: usually from lower third molar pericoronitis, septic fracture and contaminated needle during inferior alveolar nerve block. Indirect extension of infection from submandibular, sublingual and infratemporal spaces.
Contents: the lingual nerve, mandibular nerve, mylohyoid nerve and vessels, inferior alveolar artery.
Signs and symptoms: there is little or no swelling extraorally with marked limitation of mouth opening and dysphagia. Edema of the anterior tonsillar pillar and the uvula is swollen and deflected to the opposite side.
Incision and drainage: intraoral approach by making incision along the anterior border of ramus medial to the pterygomandibular raphae then hemostat is inserted toward the medial surface of ramus to evacuate the pus and drain is place in situ. 
Extraoral approach is the same for massetric space infection the angle of the mandible but the hemosatat dissection is directed to the inner surface of the mandible.
Temporal space infection: 
This fascial space is divided by temporal fascia into:
Superficial temporal space: located between deep temporal fascia which is continuation of paroideomassetric fascia and the temporalis muscle.
Deep temporal space: located between temporalis muscle and the temporal bone.
Source of infection: infection from molars of both jaws, by spread of infection from infratemporal space and other masticatory spaces.
Contents: Terminal division of internal maxillary artery and mandibular division of trigeminal nerve.
Signs and symptoms:  The hallmark of temporal space infection is trismus due to the presence of temporalis and medial pterygoid muscle. Edema is mild due to tenacious temporal fascia. 

Incision and drainage: this is accomplished through incision horizontal and about 3cm above the zygomatic arch. Artery forceps is inserted between the two layers of temporalis fascia reaching the temporalis muscle which is pierced to drain the deep space. Intraoral incision is placed along the anterior border of the ramus and forceps is directed upward against its outer surface, however this is very uncommon due to the trismus.
Lateral pharyngeal space (Parapharyngeal space):
It is an inverted cone-shaped potential space with its base at the skull base and tip to the greater horn of hyoid. It is divided into anterior and posterior compartment by the styloid process of temporal bone.
Anatomical boundaries: this space is ended inferiorly with the hyoid bone, submandibular gland and posterior belly of digastric. Superiorly ends at base of the skull, anteriorly bounded by pterygomandibular raphae. Posteriorly by the upper part of carotid sheath and prevertebral fascia. Medial surface of ramus and insertion of medial pterygoid muscle is the lateral boundaries while the superior and middle constrictors of the pharynx and stylopharyngeus muscle are the medial borders.
Source of infection: infection from lower wisdom teeth, extension of infection from sublingual, submandibular and pterygomandibular spaces or from tonsillar infection.
Contents:
Anterior compartment: Lymph nodes, ascending pharyngeal and facial artery.
Posterior compartment: carotid sheath (internal jugular vein, internal carotid artery, vagus nerve) and cervical sympathetic chain.

Signs and symptoms: the clinical picture depends on which compartment is involved. Anterior compartment associated with swelling below the angle of the mandible that may extend down to the submandibular region. Trismus is presented, swelling of the pharyngeal wall pushing the soft palate and uvula to the unaffected side and dysphagia. Posterior compartment involvement associated with serious outcomes due to septic thrombosis of the internal jugular vein, erosion of the carotid artery and inequality of pupils due to effect on sympathetic trunk.
Incision and drainage: this can be performed through intraoral, extraoral approach or combination of both. Introral approach through vertical incision medial to the pterygomandibular raphae then dissection is carried out medial to the medial pterygoid muscle. Extraoral approach accomplished with an incision with the level of hyoid bone extending posteriorly up to the anterior border of sternocleidomastoid muscle then dissection is carried out through the skin, subcutaneous tissue, superficial fascia, platysma muscle, then exposing the posterior belly of digastric where the hemostat should be pushed posterior to it.

Retropharyngeal space:

Anatomical boundaries: anteriorly limited by superior and middle constrictor muscles. Posteriorly ends at the alar fascia. The superior boundary is the base of the skull. Fusion of the alar and prevertebral fascia at level C6-T4 medially and the carotid sheath laterally.

Source of infection: Pharyngeal, nasopharyngeal and tonsillar infection, wisdom teeth through lateral pharyngeal space, submandibular or masticator space.
Signs and symptoms: edema of lateral neck at the affected side, dysphagia, difficulty in chewing, dyspnea and change in the voice quality. 

Incision and drainage: intraoral approach involves vertical incision lateral to the midline of the posterior pharyngeal wall with the patients are in maximumTrendlenburg position to avoid aspiration of pus, anesthesiologist may recommend endotracheal intubation to maintain patent airway but this may be associated with uncontrolled rupture and drainage of the abscess. Extraoral approach is preferred and carried out through incision along the anterior border of sternocleidomastoid muscle below the hyoid bone with the muscle and carotid sheath are retracted laterally.
 Peritonsillar abscess (Quinsy):
It is infection within connective tissue bed between tonsils and superior constrictor muscle (between anterior and posterior tonsillar pillar of fauces)
Source of infection: it could develop as a result of tonsillitis and sometimes as acomplication of pericoronial abscess of lower third molar.

Signs and symptoms: patients are dehydrated with dysphagia and drolling of saliva. Trismus is mild to moderate with characteristic muffled voice especially in bilateral involvement.  Swelling at the anterior tonsillar pillar that may extend to affect the soft palate and pushes the uvula downward and forward.

Incision and drainage: incision should place at the most prominent area of abscess and hemostat is inserted to evacuate all collection. If general anesthesia is recommended, patient head should be extremely downward with good suction to avoid aspiration.   

State of art in the management of odontogenic infection
The treatment of odontogenic infection may be done by general dentist or, in advanced conditions, by oral &maxillofacial surgeon either in private clinics or in-hospital settings depending on many factors, like patient condition, the need for multidisciplinary approach and specialist favorite.
 Treatment of odontogenic infection could include dental, surgical or medical therapy or combination of thereof. 
Dental treatment
The role of dental therapy is to remove ecology of infectious microbes and materials and this could be through endodontic treatment, deep periodontal scaling or extraction. The selection of the aforementioned approaches is affected by: Extension of infection, patient's health condition, presence and degree or trismus and importance of the tooth for prosthetic purposes.
Surgical management:
Incision and drainage is a critical and beneficial intervention in the process of odontogenic infection management and considered as one of the oldest and simplest surgical approach. It could be accomplished through access opening of root canal, extraction of the offending tooth, perforation of the alveolar bone with trephine drill or burs at abscess area and through incision. This intervention helps in:
· Removal of toxic purulent collection.
· Decompress the tension within tissue for better perfusion for the arrival of antibiotic and defensive elements besides avoiding pressure necrosis.
·  Fight progression of infection to adjacent spaces.
Indication for incision and drainage 
· When there are signs and symptoms of pus collection in fascial spaces (localized dusky redness within red swelled area, pitting edema, etc.).
· Involvement of deep spaces that are inaccessible to notice classical signs of suppuration like pterygomandibular and submassetric space.
· Marked swelling that carry the risk of airway obstruction like Ludwig's angina.

Principles of incision and drainage:
1) Incision should be place at healthy skin or mucosa in the most dependent area to encourage drainage by gravity. Placing incision in unhealthy tissue lead to puckered healing with esthetically unaccepted scar.
2) Place incision in esthetically accepted area like natural skin creases and jaw shadow. 
3) Incision is performed through the skin and subcutaneous tissue only and dissection is completed bluntly with surgeon finger or sinus forceps (Hilton's method) to rupture all pus loculi. Stab incision is done only when pus is directly below mucosa and accomplished with blade no.11.
4) Place corrugate rubber latex drain into the abscess cavity after drainage to maintain patency. Avoid leaving the drain in place for extended period since it may aid as a portal for bacterial ingress. 
5) Clean wound margins daily to remove debris and clots.
6) Send drained material for culture and sensitivity test.


Hilton's methods:
1) Incision made through skin and subcutaneous tissue.
2) Sinus forceps is advanced through the incisions with beaks are closed until penetrating pus containing cavities.
3) Beaks are opened in the direction of vital structure when penetrating pus locus and never closed while inside to avoid damage to nerves and vessels. This maneuver is repeated until all cavities are evacuated.
4)  Drain is inserted and secured by suture.
5) The wound is dressed without pressure.

Medical treatment: this strategy involves adequate hydration, nutrition, controlling of systemic diseases, anti-inflammatory drugs to lower body temperature and antibiotic prescription. Medical treatment is contributory to surgical and dental treatment and never a substitution. 

Antibiotic prescription in odontogenic infection:
Several antibiotics are indicated for odontogenic infections. Proper understanding of disease process, treatment plan, mode of action of antibiotics, patient's health status, and pharmacokinetics and dose, of the antibiotics is essential for a successful treatment outcome.

Principles for appropriate antibiotic selection:
1. Empirical antibiotics should be prescribed in debilitated patients with advanced infection. The selection of antibiotic in this case depends on the knowledge of the most likely organism and the clinical picture of the infection.
2. Prescribe antibiotics according to culture and sensitivity test to ensure sensitive microbes. If empirical therapy is started, it should be substituted with laboratory results.
3. Patient drug history.
4. Use specific, narrow spectrum antibiotics.
5. Use bactericidal rather than bacteriostatic antibiotics especially in immune compromised patients.
6. Use antibiotics with reasonable cost.
7. Use antibiotics with proven clinical success.
8. Use least toxic antibiotics.
9. Use antibiotics with adequate dose at adequate dose interval and for sufficient time.
10. Combination of antibiotics use if necessary:
i. Rapidly progressing and life-threatening infection.
ii. To gain the synergistic effect of the combination.
iii. To avoid early emergence of resistant strains.
iv. In polymicrobial infection.
v. Decrease toxicity.

· Most common drug combination for odontogenic infection is the penicillin and metronidazole. 

Failure of antibiotic therapy: Patient's evaluation is mandatory to record response to treatment. This include observing body temperature, reduction in size of the swelling, patients wellbeing etc. Unchanged patients status could be attributed to failure of antibiotic therapy which could be due to:
1. Inadequate surgical drainage.
2. Depressed host defenses.
3. Foreign body
4. Antibiotic related problems; like inadequate dose, wrong antibiotic selection, poor patient's compliance, drug is not reaching site of action etc. 

Sinus formation
Longstanding abscess could eventually burst out intraorally or extraorally. Sinus formation into the skin leads to unfavorable location of drainage with subsequent unacceptable scar which is thickened and puckered with depressed margins. If the source of infection is not removed, the sinus with not heal and become chronic. During active period, pus will be noticed draining through the tract with the marginsare reddened and tender. The appropriate treatment for sinus involve removal of the underlying cause then removed surgically through elliptical incision on the outer hole. Dissection can be done with McIndoe's scissor to follow the tract to its end. Deep absorbable suture is used to remove dead space and the outlet is closed with wound eversion to gain acceptable linear scar.
Necrotizing fasciitis (NF)
NF is a rare and rapidly spreading superficial infection along facial planes causing necrosis of fascia, superficial fat, overlying skin, and blood vessels. NF may affect any part of the body; however it most commonly affects the extremities, abdominal wall and the perineum. NF in head and neck region usually follows the platysma muscle down onto the neck and the anterior chest wall and is associated with high morbidity and mortality rates. Diabetes, alcoholics and other medically compromised patients are with increased risk of developing NF. Early signs involve small vesicles and a dusky purple discoloration of the involved skin. Soon thereafter the skin may become anesthetic. The frank necrosis occurs. It is considered polymicrobial with large contribution of anaerobes. Treatment includes aggressive and repeated surgical debridement until bleeding, washing with hydrogen peroxide to eliminate anaerobic load, broad-spectrum antibiotics, supportive therapy and antiseptic wound dressing.  
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