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NOSE, SINUSES AND FACE

Inspection
Palpation
Tests
INSPECTION:  


The nose allows passage, cleansing, humidification, and warming of inspired air into the nasopharynx; its sensors transmit data to the olfactory nerve regarding odors; the inferior meatus contains the exit of the nasolacrimal and into the middle meatus drain most of the paranasal sinuses.

   
The biological purpose of the nasal sinuses is largely speculative.  It is obvious that the pneumatized cavities of the bone of the skull reduce the weight, at the same time increasing the superficial extent of the bones of the skull.  These spaces may also be specialized resonance chambers enhancing phonation.  

   
Humans can discriminate between thousands of odors.  Odors can be categorized into a finite set of primary odors (floral, peppermint, musky, camphor, putrid, pungent, ethereal).  Single olfactory neurons can be activated by more than one odor type and brain olfactory centers discriminate between the different odors by reading the pattern of the afferent fibers.  

   
Odors reaching the superior nasal sinuses must dissolve in the mucus fluid layer in order to activate olfactory receptor cells. Action potentials are conducted via the olfactory nerve through the cribiform plate to the olfactory bulb where there is some mapping of odors. The olfactory messages are processed and transmitted via the olfactory tract to olfactory cortex which is composed of five regions: 

1. The anterior olfactory nucleus, which transmits to the contralateral olfactory bulb. 

2. The olfactory tubercle, which projects to the medial dorsal nucleus of the thalamus, which projects to the orbitofrontal cortex (the region thought to be involved in the conscious perception of smell).   

3. The pyriform cortex, the main olfactory discrimination region, which projects to other olfactory cortical regions and to the medial dorsal nucleus of the thalamus.  

4. The primary olfactory complex in the central cortical and medial nuclei of the amygdala 

5. The entorhinal area in the hippocampus (memories).



 The limbic system (olfactory tubercle (?), pyriform, primary olfactory complex cortex) is involved in smell related emotions and behaviors.  Hypothalamic centers  regulate feeding, ANS responses, and hormonal control in relation to smell.  Finally, the reticular formation is responsible for arousal and attention related to smell . 

   
The sense of smell is one of the earliest senses to arise in evolution.  Olfaction is used to detect odors of foods, individuals, enemies, territory, and the opposite sex.  Olfaction evokes emotional reactions resulting in strong approach/ avoidance behaviors.  Memories of odors carry deep and emotionally rich associations, particularly early experiences.  Smell is also important for regulating appetite and food intake.  A sizable portion of emotional development of children is smell related.  

     Face: Mild to moderate asymmetry is the norm and the nature of the differences should be assessed.  Note differences of symmetry, nose (normal or previously broken may deviate) and mouth deviation, overly protuberant jaw (prognathia) or tiny and recessed jaw (micrognathia), and movement of both sides of the face when the patient talks or laughs.

· An ethmoid sinus fracture presents with a combination of swelling and crepitus without erythema (implies communication between and air-containing space and the subcutis) just below the eye.

· Parotid enlargement raises six DDx: 

(1)  Starvation, including self-starvation of anorexia nervosa and bulimia (look at the posterior surface of the enamel) 

(2) Sjogrens syndrome where lymphocytic infiltrate expands the parotid glands.

(3) Alcoholism causes fatty infiltration.

(4) DM:  nonenzymatic glycosylation of proteins causes a change of osmolarity and increased porosity. 

(5) Mumps
(6) HIV infection (probably lymphocytic infiltration):  buccal muscle eroding and wasting 2( to protease inhibitor use

· Fetal alcohol syndrome presents with striking dysmorphism. Changes include hypoplasia of the philtrum so that it is invisible or incompletely "dug out", microcephaly, epicanthal folds and hypertelorism (unduly wide-set eyes).  Subtle cases may elude detection as the features blend with the normal range.

· Acromegaly at an extreme presents with a massive hypertrophic jaw, an overhanging forehead and eyebrows, and coarse features with excess facial wrinkling in a pattern that has been called leonine, as well as extracephalic findings.  There is overlap between persons who are constitutionally large-jawed and those with acromegaly.  The diagnostic separation is more difficult because some normals also possess other large, prominent features.  If in doubt, ask questions and perform examinations pertinent to the pituitary (i.e. Visual fields by confrontation, measurement of GH levels and pituitary imaging). Nervous disabilities are common.  

· Hypothyroidism can produce a puffy, round, apathetic face with coarse features, dry coarse skin and hair and Queen Anne's sign.

· Severe facial edema can produce distortion of individual features and can be caused by allergies, angioedema, anasarca (edema 


in the subcutaneous tissue - can be caused by end-stage R heart failure or severe hypoalbuminemia from malnutrition, hepatic 


failure or nephrotic syndrome- more pronounced in the morning), myxedema (hard edema in the subcutaneous tissue caused by 


hypothyroidism). Finally edema limited to and maximal in the face raises the question of superior vena caval syndrome.


Nose: Look at the nose for its centrality, general configuration and skin surface.  Noses are rarely symmetrical and most often deviate to one side, and have a bony or cartilaginous midline hump. The nasal openings are noted for discharge or skin lesions.  

   
The inspection of the nasal passages is limited to the vestibule, the anterior portion of the septum and the lower and middle turbinates.  Inspection is facilitated by asking the patient to tilt head backwards while examiner gently compresses the tip of the nose upward to spread the alae and flare the nares.  Shine a light into the openings to reveal color and consistency of the nasal mucosa, major septal deviation and discharge.

   
Further inspection can be carried out with a disposable plastic speculum (use the largest ear speculum available) with otoscope or metal speculum. The following observations are noted:

(1) Mucosa:  normally pink and glistening with hairs visible without bleeding sites or discharge other than a thin layer of clear mucus.

(2) Septum: deviation, integrity and mucosal characteristics

(3) Lateral walls: turbinates (inferior and middle are usually visible), meatus discharge and mucosal characteristics.



The nasal-lacrimal duct opens into the inferior meatus, while the sphenoid sinus opens into the superior meatus,  all 



others empty into the middle meatus. 

· Furuncle:  may be suspected with tenderness of the nasal tip or alae suggests local infection.  Concern with furuncles at the tip of the nose is due to the possibility of the infection reaching the cavernous sinus through the superior or inferior olfactory vein and, therefore, requires aggressive treatment.  

· URI may present with the nasal mucosa being swollen and irritated with some bilateral yellow mucus. 

· Allergic rhinitis presents as very pale and boggy mucosa and often bluish in color with increased watery discharge. Yellowish, gray, and even slightly erythematous variants occur.  In vasomotor rhinitis, the color is often more mauve.  Swelling and profuse clear discharge occur or the mucosa may form nodules and folds that mimic polyps.

· Rhinitis medicamentosa occurs from prolonged nasal decongestant spray use and presents with a red and swollen to dry and rubbery mucosa.

· Polyps which look like small intranasal "balloons", are usually associated with longstanding nasal allergy. The are edematous, gray-blue to yellow-tan, soft, and not sensitive to touch.  Sometimes they appear grape-like or as what appears to be an asymmetrical enlargement of a turbinate. Those arising from the ethmoid air cells may also occur in chronic ethmoid sinusitis.  Others develop from the maxillary sinus and can protrude forward into the nose as an antronasal polyp or back through the posterior orifice of the nose, the choana, into the nasopharynx.  Nasal polyps are sometimes found in a triad with aspirin allergy and asthma.

· Deviation of the lower septum is common and may be easily visible (1/3 of patients)

· Nasal septum perforation suggests trauma, surgery, infection such as TB or syphilis, SLE or Wegener's granulomatosis, cocaine abuse or intractable nose-picking.

· Purulent sinusitis may present with pus in the nasal cavity, tenderness and reduced transillumination. Remember that with ethmoid sinus fractures, there is subcutaneous crepitus without erythema. (second time this is mentioned…)

 
Sinuses: Only the frontal and maxillary sinuses are readily accessible to clinical examination. Transilluminate in a completely darkened room. Inspect the maxillary sinus by shining a penlight or sinus transilluminator just under the inferior orbital rim on each side and look for a differential of each antrum. Alternately, cover the light source with a finger cot and shine the light to each side of the palate while the patient closes lips around the light source.  Compare each side for symmetry.  The frontal sinus is studied with the light source placed under the superior orbital rim.


The posterior ethmoid sinuses open into the superior meatus.  The frontal, maxillary and medial and anterior ethmoidal sinuses drain into the middle meatus.  

   Diagnosis of diseases of the nasal sinuses is hardly possible without the use of radiology.

· Acute sinusitis presents with local tenderness, pain, fever and nasal discharge, tooth pain, post nasal drip, headache.  
PALPATION 

   Nose and Paranasal Sinuses: Press up on the frontal sinuses from under the bony brows, avoiding pressure on the eyes.  Then press up on the maxillary sinuses.  Further, percuss over maxillary and frontal sinuses to assess for tenderness.
· Subcutaneous facial crepitus is usually seen as well as felt and has been compared to moving air about in "bubble wrap".

·  Acute sinusitis presents with local tenderness, pain, fever and nasal discharge.

TESTS

   CN I: Occlude one nostril while the patient's eyes are closed and let the patient inhale deeply to identify a substance.  If the patients smells something but cannot identify it, olfaction is considered intact.  Use substances that stimulate the olfactory nerve exclusively (tobacco, soap, wax, lavender oil, cinnamon or freshly ground coffee).  Avoid substances which may stimulate the sensory fibers of the trigeminal nerve (alcohol, peppermint, camphor, vinegar, ammonia), or the taste fibers of glossopharyngeal nerve and facial nerve via chorda tympana (chloroform, pyridine).

· Loss of olfactory fibers occurs routinely with age.

· Viral or allergic rhinitis may present with transient olfactory impairment.

· Bilateral anosmia can be associated with Parkinson's disease and Kallmann's syndrome.

· Unilateral anosmia may occur with frontal lobe neoplasms or subdural hematomas.

   CN VII: Motor branch to the facial muscles: (To Zanzibar By Motor Car).  Each CNVII innervates the ipsilateral muscles of the forehead, the eyelid, the cheek, and perioral area.  There is bilateral cortical contribution to the muscles of the upper face but only ipsilateral cortical contribution to the lower face. Thus, a central CNVII lesion involves only the lower face.  Look for symmetry of motion from side to side with the following tests:

(1) Brow wrinkle or resisting examiner's attempt to lift closed eyelids

(2) Smile

(3) Puffing cheeks

· Idiopathic Bell's palsy (temporary disability of one peripheral CNVII) is common.  The patient experiences a sudden loss of control of the muscles of the entire left or right half of the face usually without other neurologic symptoms.  When asked to smile, the patient's face sags and does not respond on one side.  The lip corner lifts normally on the side of the unaffected nerve but does not move on the paralyzed side.  The forehead remains smooth on the affected side, while the normal side wrinkles while frowning. The eyelid on the affected side cannot be closed completely.


CN VII also supplies taste to the anterior 2/3. 

    CN V: Sensory  branch to the skin of the face: The nuclei of CNV are set in the tight-packed pons, so that isolated fifth nerve problems without ocular palsies are likely to reflect disease of the peripheral course of the nerve.

(1) Light touch: Patient reports when sensing light touch of a wispy cotton swab contacting the face. Examiner ensures checking all divisions of the trigeminal nerve (ophthalmic/first division over forehead, maxillary/second division over cheek, and mandibular/third division over jaw) by touching each skin area on each side, in random fashion, asking the patient to respond to the touch.

(2) Pain:  Using a broken swab-stick and a firm cotton swab, patient discriminates between sharp and dull over the all divisions of the trigeminal nerve.


 If sensory perception is intact but cortical disease is suspected, central connections can be evaluated by bilateral simultaneous stimulation. If the patient can identify each separate stimulus correctly but does not recognize simultaneous stimulation and perceives it as unilateral, the ignored side shows extinction.  A consistent pattern of extinction indicates a probable cortical lesion.  CN V provided general sensation to the anterior 2/3 of the tongue

· Stroke affecting the non-dominant parietal lobe will depict a consistent one-sided pattern of sensory extinction as well as a defective integration and interpretation of graphesthesia. 

· Dermatomal herpes zoster usually affects one or more divisions of CNV, usually unilaterally.  The lesions may not appear for the first couple days of pain. They begin as clustered vesicles on erythematous bases, then rupture without passing through a pustular phase, and eventually crust and dry.  Ocular (corneal) involvement is a sight-threatening complication.
   CNV: Motor to muscles of mastication: Masseter muscles are palpated bilaterally simultaneously as the patient is instructed to "bite down hard." Asymmetry in bulk or tension of the two muscles should be noted and recorded.

   Nose:  The clinician is concerned with the septum and its relationship to free passage of air bilaterally.  The "sniff test"  (compressing each nare in turn and asking the patient to sniff through the opposite opening) helps to determine whether and where nasal deviation has caused dysfunction (obstruction) of one passage.  A discrepancy directs the examiner to inspect carefully for extreme septal deviation, polyps, or enlarged turbinates.

   Biochemical and immunological investigation of nasal secretions may useful for routine diagnosis.

   Smears of the secretions or from the mucosa can be used for cytology in order to make a differential diagnosis between catarrh, bacterial infection, allergic rhinitis, and mucosal mycoses.
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