
                                   RHINOSINUSITIS
Classification:
· Rhinosinusitis is classified along the following five axes system: 

1. clinical presentation (acute, subacute, chronic), Acute is defined as lasting up to four weeks, with total resolution of symptoms. The term recurrent acute has also been adopted and is defined as four or more episodes per year, with resolution of symptoms between attacks. Subacute is persistence of sing and symptoms for more than four weeks, but less than twelve weeks with total resolution of symptoms.  Finally, Chronic is 12 weeks or more of signs and symptoms.
2. anatomic site of involvement (ethmoidal, maxillary, frontal, sphenoidal), 

3. organism (virus, bacterium, fungus), 

4. presence of extrasinus involvement (complicated, uncomplicated), 

5. modifying or aggravating factors, such as atopy, immunosuppression (specify  

cause), or ostiomeatal obstruction (specify cause). 

· An example of this five-axis system to classify sinusitis is (a) chronic, (b) frontal, (c) bacterial sinusitis (d) complicated by frontal bone osteomyelitis and (e) aggravated by immunosuppression due to diabetes mellitus.  
Acute Rhinosinusitis: 

· Having a duration of less than or equal to 4 weeks. 

· Patient’s history must include either two or more major factors or one major and two minor factors. 

· Should be considered if patient symptoms worsen after 5 days or if symptoms persist for more than 10 days.
· “Recurrent acute” is defined as four or more episodes of rhinosinusitis per year with complete resolution between episodes.

· Subacute Rhinosinusitis: 

· Having a duration of 4 to 12 weeks. 

· Chronic Rhinosinusitis:
· Lasting longer than 12 weeks. 

Etiology and Pathophysiology:

Acute Rhinosinusitis:

· The common pathway of acute sinusitis is the presence of bacteria in a sinus cavity with an obstructed ostium. 
· This requires not only blockage of the normal anatomic outflow of the sinus but also a failure of the mucociliary clearance that removes the bacteria. 
Chronic Rhinosinusitis:

· Underlying process in chronic sinusitis is not necessarily infectious and is often a self-perpetuating inflammatory process. 
· Whereas acute sinusitis is histologically an exudative process characterized by neutrophilic infiltration and necrosis, chronic sinusitis is a proliferative process remarkable for thickening of the mucosa and lamina propria. 
· The predominant infiltrative cell in chronic sinusitis is the eosinophil, both in the allergic and the nonallergic patient. 
Causative micro-organisms:

· Acute sinusitis:
· In adults, The most common pathogens are Streptococcus pneumoniae (25–30%), and Haemophilus influenzae (15–20%). 

· In children, similar organisms are seen, with the addition of Moraxella catarrhalis. 
· In older children and young adults, Staphylococcus aureus is an occasional finding.
· Chronic sinusitis:
· Organisms are variable, and a higher incidence of Staphylococcus aureus , and anaerobic organisms (eg, Bacteroides, Peptostreptococcus, and Fusobacterium species). 
	


DIAGNOSIS: is primarily clinical:
 Criteria for diagnosis: 2 major factors, or 1 major + 2 minor factors.
7 Major factors

1. Facial pain/pressure

2. Facial congestion/fullness

3. Nasal obstruction/blockage

4. Nasal discharge/purulence/discolored postnasal discharge

5. Hyposmia/anosmia

6. Purulence in nasal cavity on examination

7. Fever (acute rhinosinusitis only)

7 Minor factors

1. Headache

2. Fever (in nonacute cases)

3. Halitosis

4. Fatigue

5. Dental pain

6. Cough

7. Ear pain/pressure/fullness
RADIOLOGY:
· X-ray : may be beneficial in acute rhinosinusitis.
· CT:

· The imaging study of choice today is CT with fine coronal sections at the level of the ostiomeatal complex.
· This technique is excellent in assessing bony detail and thus provides an accurate road map for endoscopic sinus surgery. 
· It is also sensitive in demonstrating mucosal thickening and revealing trapped secretions within the sinus cavities.
· In orbital complications, CT is generally the better study, unless intracranial complications are suspected as well.

· Unfortunately, the mucosal changes seen by CT are not specific for sinusitis and thus should be interpreted cautiously. Viral respiratory tract infections and allergy will both cause mucosal thickening in the absence of infectious or chronic sinusitis. Mucosal changes associated with viral rhinitis can last for up to 2 weeks after the resolution of symptoms, and changes resulting from an acute bacterial sinusitis can last over a month. 
· MRI: Indications:

· If cranial or intracranial complications is suspected.
· Can reveal vascular abnormalities that represent infiltration of vascular structure.
	


PEDIATRIC RHINOSINUSITIS
· Unique issues in children that may play a causative role in the pathogenesis of sinusitis include adenoid hypertrophy and gastroesophageal reflux disease. 
· There is good evidence that removal of large, obstructive adenoids is beneficial for chronic pediatric sinusitis.  
· Antireflux therapy for sinusitis is somewhat controversial in absence of other overt manifestations. 
· The mainstay of the medical treatment of pediatric rhinosinusitis is antibiotic therapy.
· The sinuses does not fully developed in early childhood.
· Orbital complications are common.
COMPLICATIONS OF RHINOSINUSITIS:
· In the antibiotic era, such complications have become less common, but they still have the potential for serious morbidity or even mortality.
I. Orbital complications: 
· Most orbital complications occur in young children, but those in older children and adults are typically more severe and necessitate surgery.

· Ethmoiditis most commonly leads to orbital involvement, followed by infections of the maxillary, frontal, and sphenoid sinuses.

· Staphylococcus aureus accounts for approximately 70% of all infections. Streptococcus pneumoniae, gram-negative bacilli, and anaerobes can also be seen. Fungi are a less common.


· Mechanisms of spread of infection into the orbit:

1. Infections can directly erode the thin lamina papyracea.

2. Extension through suture lines or foramina into the orbit. 

3. Hematogenously via retrograde thrombophlebitis of valveless veins. 
· Chandler classification :   ( 5 Stages)
1ST  stage, pre-septal  cellulites: 
· Consists of eyelid swelling anterior to the orbital septum (septum is a fibrous membrane dividing the eyelid into anterior and posterior chambers) without involvement of the orbital contents. 
2ND stage, orbital cellulites:
· Orbital soft tissue becomes involved, a diffuse process of inflammation without abscess formation.
· Patients with this complication are generally proptotic, with some degree of ophthalmoplegia and chemosis. 
3RD  stage, sub-periosteal abscess:
· Pus accumulates between bone and orbital periosteum. 
· This will displace the orbit inferolaterally and may cause some proptosis.

· Unrecognized or untreated, the process can expand to cause extraocular muscle impairment, chemosis, and loss of visual acuity. 
4TH stage, orbital abscess:

· Pus within the orbital tissue.
·  marked proptosis, limitation of extraocular movement, and visual loss are commonly observed. 
5TH stage, cavernous sinus thrombosis (CST):
· Result from extension of ethmoid or sphenoid sinusitis directly or result indirectly via thrombophlebitis of the ophthalmic vein. 
· Proptosis, chemosis, ophthalmoplegia, and decreasing visual acuity are the rule. 
· Process can extend to the opposite side, and bilateral findings are considered a diagnostic hallmark. 
· Cranial neuropathies of nerves II to VI are seen, and pituitary insufficiency may occur. 
· From the cavernous sinuses, the infection can spread rapidly through the dural sinuses, causing a range of intracranial complications.
·  Headache is the most common presentation symptom. The headache is usually sharp, increases progressively.
· Management of orbital complications:
· Intravenous antibiotics are the mainstay of medical therapy and may be combined with topical decongestants to promote sinus drainage. 
· Complete neuro-ophthalmologic examination is essential. 
· Serial CT scans may be used to monitor the progress of medical management and to help determine if surgery is needed.
· Indications for surgery: disease progression after 24 hours of antibiotics, abscess, and no improvement after 2 to 3 days of therapy.
· Ideally, surgery involves approaching both the orbital complication and underlying sinusitis simultaneously. Endoscopic approaches will generally be used to approach the sinuses and can even be employed in experienced hands to drain ethmoid subperiosteal abscesses. 
· The classic technique for managing orbital complications is the external ethmoidectomy approach. 
· Frontal sinus trephination may also be employed for acute frontal sinusitis.

II. Intracranial complications:

· Most intracranial infections arise from the frontal sinus. 
· The most frequent route of spread is retrograde thrombophlebitis via the diploic veins of  the posterior table of the frontal sinus. These valveless veins communicate directly with dural veins and empty into the sagittal sinus. 
· The types of complications that may develop include osteomyelitis of the frontal bone, meningitis, epidural abscess, subdural empyema, and intracerebral abscess.
Management:

· The study of choice is a CT scan of the brain and sinuses with and without contrast.

· MRI is a more sensitive tool in the early stages of intracranial infection and can demonstrate enhancement of the dura in meningitis.  
· Lumbar puncture may be helpful in making the diagnosis in case of meningitis but needs to be performed with caution in the setting of a potentially increased intracranial pressure. 
· The mainstay of therapy for suspected intracranial complications is intravenous antibiotics capable of crossing the blood-brain barrier. 
· Corticosteroids are usually not used during an active infectious process; however, they are sometimes employed to reduce severe brain edema. 
· Surgery should be directed at the involved sinuses as well as the intracranial process unless the patient’s condition limits operative time, in which case, the neurosurgical procedure takes precedence.
· Epidural abscesses are drained via bur holes without violating the dura. Subdural empyema can be approached with either bur holes or a craniotomy.
III. Bony Complications:

· Pott’s puffy tumor:

· Frontal sinusitis complicated by osteomyelitis of the frontal bone is known as Pott's puffy tumor. 

· It can progress to  a periorbital abscess, or an epidural abscess. 

· The subperiosteal collection of pus in the forehead produces circumscribed fluctuant swelling caused by edema of the skin and soft tissue overlies the collection of pus. 

TREATMENT OF SINUSITIS
Acute Rhinosinusitis:

· Without treatment, acute sinusitis is often self-limiting, with approximately 40% resolving spontaneously. However, treatment is believed to hurry the resolution of tissue edema and bacterial contamination, restoring ostial patency and sinus ventilation before permanent mucosal damage occurs. 
· Amoxicillin, first-line antibiotic, recent in vitro evidence suggests that current doses may be inadequate.
· For -lactamase-producing strains of H. influenzae or Moraxella catarrhalis, the use of amoxicillin-clavulanate may be indicated. 

· B-Lactam (2nd generation) cephalosporins have long been the most common second-line agents. 
· Newer macrolides (azithromycin and clarithromicin) may be acceptable second-line agents, especially in penicillin-allergic patients. 
· Fluoroquinolones as levofloxacin, moxifloxacin, and gatifloxacin are good second-line agents for patients with activity against S. pneumoniae. However, as has been observed with other classes of antibiotics, resistance will develop if these drugs are used inappropriately; thus, they are recommended only for moderate-to-severe infections or treatment failures.
· Duration of therapy is controversial. Guideline is a 10- to 14-day course of therapy, which can be lengthened for persistent symptoms.
COMPLIMENTARY THERAPY:
[1]. Mucolytics,oral hydration, nasal saline sprays, humidifiers (warm or cool), steam may be useful because they lead to thinning of the mucus, which promotes clearance and prevents stasis.
[2]. Systemic and topical decongestants relieve nasal obstruction, re-establish ostial patency, and ventilate the sinuses. Topical decongestants have minimal systemic side effects and are rapid in onset. However, use of these agents for longer than 3 consecutive days can result in rebound congestion and rhinitis medicamentosa. 
[3]. ? Nasal steroid sprays (can diminish edema in ostiomeatal region)
[4]. Antihistamines, no studies show a clearly beneficial role for these medications. In the setting of acute infectious sinusitis, first-generation antihistamines may actually be counter productive because of their anticholinergic side effects of mucosal dryness, crusting, and increased mucus viscosity. The newer second generation antihistamines cause less of these undesirable changes and therefore may be suitable in cases of sinusitis in which allergy plays an important role. 
[5]. Surgery is considered in case of complications.
	


Chronic Rhinosinusitis: 
· The microorganisms primarily involved are coagulase-positive and coagulase-negative species of Staphylococcus and Streptococcus. Antibiotic therapy should therefore be directed at these pathogens. 
· The duration of antibiotic therapy is not clearly defined but is typically on the order of 4 to 8 weeks. 
· In the case of allergic rhinosinusitis, management with antihistamines, topical nasal corticosteroids, and immunotherapy will be of more value than it would in an acute infection. Likewise, systemic corticosteroids are essential for the treatment of polyps and sinus inflammation caused by systemic granulomatous or autoimmune diseases. 
FUNGAL RHINOSINUSITIS:

Classification & Etiology:

· Noninvasive fungal sinusitis:  ( not invade sinus mucosa):
· Allergic fungal rhinosinusitis (AFRS): Curvularia lunata, Aspergillus fumigatus, and Bipolaris species. 

· Mycetoma (Fungal ball): Aspergillus fumigatus. 
· Invasive fungal sinusitis: ( invade beyond sinus mucosa):
· Acute fulminant type: Saprophytic fungi of the order Mucorales, including Rhizopus, Rhizomucor, Absidia, Mucor species. 

· Chronic invasive (Indolent) type: 

· Non-granulomatous: Aspergillus fumigatus, exclusively. 

· Granulomatous type: Aspergillus flavus, exclusively.

Pathophysiology: 

· Allergic fungal sinusitis: 

· The most common form of fungal sinus disease.

· Allergic rhinitis is prevalent in this group and is considered to be the trigger mechanism behind allergic fungal sinusitis. 

·  Allergic fungal rhinosinusitis is not caused by the abnormal presence of fungus in the nose but rather an abnormal response to nonpathogenic fungi that exist in the environment.

· Patients are immunocompetent and atopic, often have asthma, eosinophilia, and elevated total fungus-specific immunoglobulin E (IgE) concentrations. 

· Often unilateral.

·  Surgery reveals greenish black or brown material (ie, allergic mucin),
    Imaging Studies: 

· CT scanning: characteristic hyperdense material in the sinus cavity (mottling).
· Sinus mycetoma: 

· Usually unilateral and involves the maxillary sinus. 

· Patients are immunocompetent.  

· Acute invasive fungal sinusitis:

· Results from spread of fungi through vascular invasion associated with rapidly progressive vasculitis with subsequent thrombosis; hemorrhage; and tissue infarction.  

· It is common in patients with diabetes and in patients who are immunocompromised.
· Typically, patients  are severely ill with fever, cough, nasal discharge, headache, and mental status changes. They usually require hospitalization.
·  Dark ulcers on the septum, turbinates, or palate. 

· Chronic invasive fungal sinusitis: 

· Slowly progressive fungal infection with a low-grade invasive process and usually occurs in patients with diabetes. 

· Granulomatous invasive fungal sinusitis: 

· Almost exclusively in immunocompetent individuals from North Africa. 

· Generally, proptosis is associated with granulomatous invasive fungal sinusitis. 

TREATMENT:

· Allergic fungal sinusitis :

· The treatment of choice is generally surgery. Goals of surgical therapy are conservative debridement of the allergic mucin and polyps (if present)  and restoration of sinus aeration.
· Topical nasal steroids are helpful postoperatively.  

· Systemic antifungals are not indicated in the absence of invasion. 

· Sinus mycetoma: 

· The recommended treatment is surgical. 
· Once the fungus ball is removed, no further medical treatment is indicated. 

· Acute invasive fungal sinusitis:

·  Emergency radical debridement of the necrotic tissue until normal tissue is reached. 
· Initiate systemic antifungal treatment after surgical debridement.  

· Treatment of the underlying immune deficiency, if possible, is desirable. 

· Chronic invasive fungal sinusitis & Chronic granulomatous fungal sinusitis: 
· Surgical treatment is mandatory, followed by systemic antifungal medications.
