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 HEAD INJURIES

 ·   Major cause of death and disability; nearly 10% of all deaths in the US are caused by head injury, and about half of traumatic deaths involve the brain.  Mostly ages 15-24 and men are affected 3 or 4 times as often as women.

 ·   Disturbance of consciousness is the most common symptom of head injury.

 ·   Headache is usually a benign symptom.

 ·   Neuralgias- pain of a severe throbbing or stabbing character in the course of a nerve caused by a demyelinative lesion of the nerves- common source of facial pain.
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 INJURY TO THE SUPERCILIARY ARCHES

 ·   Arches are sharp, a blow to them may lacerate the skin and cause bleeding.

 MALAR FLUSH

 ·   Zygomatic bone was once called malar bone.

 ·   Malar flush- redness of skin covering the zygomatic prominence associated with rise in temperature in occurring with some illnesses like tuberculosis.

 FRACTURES OF MAXILLAE AND ASSOCIATED BONES (Dr. Enders went over this, I would suggest you look at the pics on page 837.)

 ·   Le Fort I fracture- a horizontal fracture of the maxillae just superior to the alveolar process

 (separates maxillary teeth from rest of face.)

 ·   Le Fort II fracture- passes from the posterolateral parts of the maxillary sinuses superomedially through the infraorbital foramina to the bridge of the nose (separates upper teeth and nose from the rest of the face.)

 ·   Le Fort III fracture- horizontal fracture the passes through the superior orbital fissures, ethmoid, nasals, and extends laterally through the greater wings of sphenoid and frontozygomatic sutures (fracture through upper portion of the orbitis, separating the face from the rest of the skull.)

 FRACTURES OF THE MANDIBLE

 ·   Usually involves two fractures.  The neck of the mandible of the side that received the blow and the body in the region of the opposite canine tooth.

 ·   Fractures of the coronoid process are uncommon and usually single.

 ·   Fractures of the neck are often associated with TMJ dislocation on same side.

 ·   Fractures of the angle are usually oblique and may involve the alveolus of 3rd molar tooth.

 ·   Fractures of the body frequently pass through the alveolus of a canine tooth.

 REABSORPTION OF ALVEOLAR BONE

 ·   Removal of the teeth causes the bone of the alveolar process to resorb in the affected region(s).

 ·   Complete loss of teeth (top or bottom) causes the alveoli to fill in with bone and the alveolar process begins to resorb.  Gradually the mental foramen lies near the superior border of the body of the mandible, or even disappear (exposing the mental nerves to injury.)

 ·   Loss of all teeth result in the decrease in the vertical facial dimension and mandibular prognathism (overclosure).
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 FRACTURES OF THE CALVARIA

 ·   Depressed fractures- where a fragment of bone is depressed inward to compress or injure the brain.

 ·   Linear skull fractures- usually occur at the point of impact but fracture lines often radiate away from it in two or more directions-  most frequent!

 ·   Comminuted fractures- the bone is broken into several pieces.

 ·   Contrecoup (counterblow) fracture- no fracture occurs at the point of impact but one occurs on the opposite side of the skull.

 ·   Pterion- overlies the anterior branches of the middle meningeal vessels.  Damage to the pterion may rupture the artery resulting in hematoma, which will exert pressure on the underlying cerebral cortex.  May cause death in a few hours.

Melissa Warner
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DEVELOPMENT OF THE SKULL

Intramembranous Ossification:  Calvaria and Cranial base


Endochondral Ossification:  Most parts of cranial base 

At Birth:  

· Bones of Calvaria are smooth and unilaminar, no diploe present.

· Frontal and Parietal eminences are prominent.

· Skull is disproportionately large compared to the newborn skeleton which is due to precocious growth and development of the brain

· Facial Skeleton is small compared to the calvaria which makes the 


          orbits appear large

· Facial Skeleton is 1/8 of skull in newborn; 1/3 of skull in adult, which is due to rudimentary development of maxillae, mandible, paranasal sinuses, absence of erupted teeth, and small nasal cavities. 

· Frontal bones separated by a Frontal suture.

· Maxillary bones separated by an Intermaxillary suture, and Mandibles are separated by a mandibular symphysis. 

· There are no mastoid and styloid processes which places the facial nerve close to the surface as they exit the cranium through the stylomastoid foramina.  The facial nerve may be injured by forceps during a difficult delivery or with an incision posterior to the auricle.

· The mastoid processes form in the 1st year as the sternocleidomastoid muscles develop and pull on the petromastoid parts of the temporal bones.

· Bones of the newborn’s calvaria are separated by fontanelles which are fibrous tissue membranes representing parts of unossified bones.  

· 6 Fontanelles.  

Anterior fontanelle is diamond-shaped between the two halves of the frontal bone anteriorly and the parietal bones posteriorly.  Located at the junction of the sagittal , coronal, and frontal sutures which becomes the bregma.  Fusion of bones occurs by 18 months with the union of the two frontal bones beginning in the 2nd year.  The frontal suture is obliterated in the 8th year, but 8% of population can have a metopic suture which is a remnant which can be mistaken as a fracture in radiographs.

Posterior fontanelle is triangular with the parietal bones anteriorly and the occipital bone posteriorly at the junction of the lambdoid and sagittal sutures.  Future site of the lambda.  It begins to close during the first months after birth and is no longer palpable at age 1. 
Anterolateral and posterolateral fontanelles  (paired sphenoidal and paired mastoid respectively) are covered by the temporal muscle and fuse in infancy.  The two bones of the mandible fuse in the 2nd year while the two maxillae and nasal bones usually do not fuse.
· Palpation of the fontanelles enables the physician to determine the:
progress of growth of the frontal and parietal bones
Degree of hydration of the infant.  A depressed fontanelle is indicative of dehydration.

Level of intracranial pressure.  A bulging fontanelle is indicative of increased pressure on the brain.  
· Molding of the Calvaria during birth due to the softness of bones and loose connections at sutures.  During the passage through the birth canal, the frontal bone flattens, the occipital bone is drawn out, and one parietal bone overrides the other.  A few days after birth the shape of the calvaria returns to normal.  
· The resilience of the bones in the fetal skull prevents fractures produced by the same forces that would cause a fracture in adults. 
· The fibrous sutures allow the skull to enlarge in infancy and childhood.  The greatest increase in size of the calvaria is the first 2 years which correlates with the most rapid brain development.
· The calvaria increases in capacity until 15-16 yrs and then slightly increases in size for another 3-4 yrs because the bones thicken.
 AGE CHANGES IN THE FACE
· The mandible’s size and shape and the number of teeth it normally bears changes with age

NEWBORNMandible two halves with fibrous joint- Mandibular symphysisMental protuberance (chin) begins to develop in 2nd yearTwo halves begin to fuse during the first year and fused at the end of the 2nd yearBody of mandible is a shell, no alveolar process Each half encloses 5 primary teeth which begin to erupt at 6 mo. It elongates to accommodate the development and and bearing of 8 secondary teeth at age 6. Rapid growth of the face corresponds with eruption of primary teeth
ADULTArticulation evident as a bony ridgeNot fully developed until after pubertyEruption of secondary teeth is not complete until early adult-hood. Vertical growth of the face due to dentoalveolar development especially after secondary teeth eruptComplete loss of teeth in old age the alveoli begin to fill in with bone and alverolar processes resorb.
· Concurrent enlargement of frontal and facial regions is also associated with the increased size of paranasal sinuses which alters the shape of the face and adds resonance to the voice.  Paranasal sinuses are air-filled extension of nasal cavities is cranial bones and are rudimentary at birth.

OBLITERATION OF THE CRANIAL SUTURES
· Begins between 30-40 years of age on the internal surface and 10 years later on the external surface. 

·  Obliteration begins at the bregma and sequentially continues in the sagittal, coronal, and lambdoid sutures.

AGE CHANGES IN THE SKULL
· With age the skull bones become progressively thinner and lighter.

· The diploe gradually become filled with a gray gelatinous material because the bone marrow loses its blood cells and fat.

CRANIOSYNOSTOSIS AND SKULL DEFORMATIES 

 (please see illustrations p850)
· Premature closure of skull sutures, primary craniosynostosis
Incidence is 1/2000 births much more common in males

Cause is unknown, genetic factors appear to contribute

Current hypothesis is that abnormal development of the cranial base creates exaggerated forces on the dura mater which disrupts normal cranial suture development.

Often associated with other skeletal anomalies.

Type of deformed skull that forms depends on which sutures prematurely close.

· Premature closure of sagittal suture

Anterior fontanelle small or absent.
Results in a long, narrow, wedge-shaped skull- Scaphocephaly

Constitutes approximately half of the cases of craniosynostosis
Does NOT produce abnormal neurological development
· Premature closure of coronal or lambdoid suture on one side only

Skull is twisted and asymmetrical- Plagiocephaly

· Premature closure of coronal suture
Skull is high and towerlike- Oxycephaly or Turricepphaly

More common in females
FACIAL LACERATIONS AND INCISIONS

· Tend to gape because the face has no distinct deep fascia and the subcutaneous tissue is loose.
· To prevent scarring the skin must be sutured carefully.
· The loose subcutaneous tissue allows fluid and blood to accumulate in the loose connective tissue following bruising of the face.
· Facial inflammation causes considerable swelling.
· With age the skin loses resiliency which results in ridges and wrinkles occurring in the skin perpendicular to the direction of the facial muscle fibers.
· Incisions along cleavage or wrinkle lines (Langer’s lines) heal with minimal scarring.
FLARING OF THE NOSTRILS

· Action of the Nasalis muscle (historically held as insignificant)

· True Nasal breathers can flare their nostrils distinctly.
· Habitual mouth breathing caused by chronic nasal obstruction diminishes and can eliminate the ability to flare the nostrils.
· Children who are chronic mouth breathers often develop dental malocclusion (improper bite)
· Antisnoring devices have been developed that attach to the nose to flare the nostrils and maintain a more patent air passageway.
INJURY TO THE FACIAL NERVE
· Produces paralysis of some or all facial muscles on the affected side.
· Most common nontraumatic cause of facial paralysis is inflammation of the facial nerve near the stylomastoid foramen. This produces edema and compression of the nerve in the facial canal.
· Symptoms
The lower lid of affected side everts and the cornea is not adequetely hydrated with lacrimal fluid due to paralysis of orbicularis oculi.  Making it vulnerable to ulceration.
Patient cannot whistle, blow a wind instrument or chew effectively.
Paralysis of the buccinator and orbicularis oris results in food accumulation between the teeth and cheek during chewing and must be removed with a finger.
Displacement of mouth is produced by contraction of unopposed contralateral facial muscles which results in food and saliva dribbling out of the drooping corner of the mouth.
The fluid leakage at the eye and mouth and constant wiping by the patient can produce localized skin irritation.
· Causes 
Idiopathic- occurring without a known cause Bell’s palsy with the above symptoms.
Often follows exposure to cold temperatures.
Complication of surgery.  Identification of facial nerve is essential in surgery of the parotid gland.  
 Often associated with dental manipulation, vaccination, pregnancy, HIV infection, Lyme disease, and middle ear infections (otitis media)
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Infraorbital Nerve Block

For local anesthesia of the inferior (upper lip, cheek, maxillary incisor teeth) part of the face, the infraorbital nerve is infiltrated with an anesthetic agent. The site of the injection is the infraorbital foramen. One must be careful when performing an infraorbital nerve block because the infraorbital foramen is located just superior to the injection site. A careless injection could result in the passage of anesthetic fluid into the orbit, causing temporary paralysis of the extraocular muscles.

 

Inferior Alveolar Nerve Block

Dentists often anesthetize the inferior alveolar nerve before repairing or removing mandibular teeth. The site of anesthetic injection is the mandibular foramen, the mouth of the mandibular canal, located on the medial aspect of the ramus of the mandible. Care must be taken because if the needle goes too far posteriorly, it may enter the parotid gland and anesthetize branches of the facial nerve, producing transient unilateral facial paralysis. 

Mental and Incisive Nerve Blocks

An injection into the mental foramen will block the mental nerve that supplies the skin and mucous membrane of the lower lip from the mental foramen to the midline, including the skin of the chin. 

Buccal Nerve Block

To anesthetize the skin and mucous membrane of the cheek, an anesthetic injection can be made into the mucosa covering the retromolar fossa, located posterior to the 3rd mandibular molar. 

Trigeminal Neuralgia

Trigeminal Neuralgia (tic deouloureaux) is a sensory disorder of the sensory root of CN V characterized by sudden attacks of excruciating, lighteninglike jabs of facial pain.

A paroxysm (sudden sharp pain) can last for 15 minutes or more.

The pain is initiated by touching a sensitive trigger zone of the skin. The cause of this disorder is unknown; however many investigators believe that the most affected persons have an anomalous blood vessel that compresses the nerve. When the aberrant artery is moved away from the sensory root of CN V, the symptoms usually disappear.

Lesions of the Trigeminal Nerve involve the:

--Corresponding anterior half of the scalp

--Face, except for an area around the angle of the mandible, cornea, and conjunctiva

--Mucous membranes of the nose, mouth, and anterior part of the tongue.

--Paralysis of the muscles of mastication

Herpes Zoster (shingles)

Is an infection caused by the herpes virus that produces lesions in the spinal or cranial ganglia. 

Herpes Zoster Opthalmicus involves CN V-1

Any division of CN V may be involved, but the opthalmic division is the one most commonly affected. 

Usually the cornea is involved, often resulting in painful corneal ulceration. 

Testing the Sensory Function of CN V

The sensory function of the trigeminal nerve is tested by asking the patient to close their eyes and respond when feeling a touch. The patient is also asked if one side feels the same as or different from the other side. The testing is then repeated with the gentle touch of a sharp pin, alternating sides. 

Moore 864-872

Injuries to Branches of CN VII.  Injury to branches of the facial causes paralysis of the facial muscles (with or without loss of taste on anterior 2/3 of tongue or altered secretion of lacrimal/salivary glands):

( Lesions near the origin of the facial or proximal to the origin of the greater petrosal nerve (in the region of the geniculate ganglion) result in motor, gustatory, and autonomic dysfunctions.

( Lesions distal to the geniculate ganglion, but before the origin of the chorda tympani nerve, produces the same problems as above, except that lacrimal secretion is not affected.

( Lesions near the stylomastoid foramen result in loss of motor function only (e.g. facial paralysis).

Branches of the facial are superficial, they are subject to injury by cuts, birth injury, stab and gunshot wounds, and fracture of the temporal bone.  If the nerve is sectioned, chances of recovery are remote.  The outlook is better for injury associated with head trauma, however.

( Lesion of the zygomatic branch of CN VII causes paralysis in the lower eyelid which causes the lower lid to droop.  As a result, tears do not spread over the cornea.  The dry cornea ulcerates, and the residual corneal scar impairs vision.

( Paralysis of the buccal branch of CN VII prevents the emptying of food from the vestibule of the cheeks.  Thus, food cannot be maintained in position between the teeth for chewing.

( Paralysis of the marginal mandibular branch of CN VII may occure when making an incision along the inferior border of the mandible (i.e during a surgical approach to the submandibular gland).  Injury results in an unsightly drooping of the corner of the mouth.

( Idiopathic paralysis of the facial nerve is a transient paralysis that can occur at any age.

Compression of the Facial Artery.  By pressing on the facial artery at the mandible, occlusion is possible .  However, because of numerous anastamoses, compression of the facial artery on one side does not stop all bleeding from a lacerated facial artery or one of its branches.  In lip lacerations, one must apply pressure on both sides of the cut to stop the bleeding.  Generally, facial wounds bleed a lot, but heal quickly.

Pulses of the Arteries of the Face.   Sometimes it is more convenient to get pulses on the face (i.e. in the case of the anesthesiologist at the head of the operating table).   One can take a temporal pulse just anterior to the auricle where the superficial temporal artery crosses the root of the zygomatic process of the temporal bone or a facial pulse where the facial artery winds around the inferior border of the mandible.

Thrombophlebitis of the Facial Vein.  The facial vein makes clinically important connections with the cavernous sinus and pterygoid venous plexus (network of small veins within the infratemporal fossa).  An infection of the face may spread to these locations.  Because the facial vein has no valves, blood may pass through it in the opposite direction, possibly entering the cavernous sinus.  In patients with thrombophlebitis of the facial vein (inflammation of the facial vein with secondary clot formation), pieces of an infected clot may extend into the intracranial venous system.  If it enters the cavernous sinus, thrombophlebitis of the cavernous sinuses results.  Infection of the facial veins spreading to the dural venous sinuses may result from lacerations of the nose or by squeezing pustules on the side of the nose and upper lip.  The triangular area from the upper lip to the bridge of the nose is considered as the danger triangle of the face, and you should not squeeze zits there! 

Squamous Cell Carcinoma of the Lip.  This usually involves the lower lip.  Factors include too much sun, pipe smoking, etc.  Cancer cells from the lateral parts of the lower lip spread to the submandibular lymph nodes.  Cancer cells from the central part of the lower lip, the floor of the mouth, and the tip of the tongue drain to the submental lymph nodes.

Injury to the Facial Nerve During Surgery.  Branches of the facial nerve pass through the parotid.  Thus, during parotidectormy, the identification, dissection, isolation, and preservation of the CN VII is crucial.

Infection of the Parotid Gland.  The parotid gland may become infected via the bloodstream, as occurs in mumps.  Infection causes inflammation (parotiditis) and swelling of the gland.  Severe pain occurs because the parotid sheath limits swelling.  Pain is worse during chewing because the enlarged gland is wrapped around the posterior border of the ramus of the mandible and is compressed against the mastoid process of the temporal bone when the mouth is open.  The mumps virus may also cause inflammation of the parotid duct, producing redness of the parotid papilla.  This pain is sometimes confused with toothache.  Parotid gland disease often causes pain in the auricle, external acoustic meatus, temporal region, and TMJ because the auriculotemporal nerve, from which the parotid gland receives sensory fibers, also supplies sensory fibers to the skin over the temporal fossa and the auricle.

Sialography.  Parotid sialograms are done by (1) injecting a radiopaque fluid into the duct system of the parotid via a cannula inserted through the orifice of the parotid duct in the cheek, and (2) performing a radiography of the parotid gland.

Blockage of the Parotid Duct.  A calculus can block the duct, causing pain which is made worse by eating or sucking on a lemon (because of the resultant buildup of saliva).

Accessory Parotid Gland.  This can sometimes be found on the masseter muscle between the parotid duct and zygomatic arch.  Several ducts open from this accessory gland into the parotid duct.

Sara Hoestje, Blue Boxes pages 874-879

Scalping injury, p. 874

--A partially detached scalp will probably heal fine due to dense C.T. and anastomoses.

--An attached craniotomy involves cutting a skin flap and removing part of the skull to expose the brain. Since vessels ascend through layer two around the head, surgical scalp flaps are cut to remain attached inferiorly to preserve nerves and vessels.

--The scalp proper, the first 3 layers of the scalp are clinically regarded as a single layer. 

--Scalp arteries supply little blood to the calvaria, so losing one’s scalp won’t kill or necrose the skull bones. The middle meningeal a. supplies the calvarian bones.

Scalp infections, p. 874

--Layer 4, the loose connective tissue layer, of the scalp is the danger area of the scalp. Blood and infection can get inside the skull through emissary veins or spread through an area bounded by the occipital bone, zygomatic arches, eyelids, and root of the nose. Blood from scalp injury thus can pool in the eyelids and result in black eyes.

Scalp lacerations, p. 875

--the most common type of head injury requiring surgical care. Cut arteries bleed from both ends because of the many anastomoses. Cut arteries also cannot retract b/c held open by the dense C.T. of scalp layer 2. Thus, one can bleed to death if left untreated.

--The strong epicranial aponeurosis, layer 3, prevents superfical scalp wounds from gaping. Thus when suturing superficial wounds, don’t need deep sutures.

--Deep scalp wounds gape widely when the epicranial aponeurosis is cut; especially when cut in the coronal plane, b/c the frontalis pulls anterior and the occipitalis pulls posterior.

Stenosis of the Internal Carotid Artery, p. 875

At the medial angle of the eye, the branches of the internal and external carotid arteries anastomose. Atherosclerosis can narrow the internal carotid a., but the brain’s blood needs can be supplied by the connection of the facial branch of the external carotid a. to the dorsal nasal branch of the opthalmic artery.

Sebaceous Cysts, p. 875

Sebaceous cysts are from clogged sebaceous glands around scalp hair follicles. Thus, sebaceous cysts move with the scalp.

Cephalohematoma, p. 875

Cephalohematoma is the pool of blood between the pericranium and the calvaria from ruptured periosteal arteries in a newborn baby after a difficult birth.

Bone flaps, p. 875

The adult pericranium is poor at regeneration of bone after bone loss. Surgically produced bone flaps are wired into place using the surrounding calvaria. If the hole is large enough, metal or plastic plates are inserted to protect the brain.

Tentorial Herniation, p. 878

The tentorial notch is the opening in the cerebellar tentorium for the brainstem. A space-occupying lesion (ex. tumor) above the tentorium increase intracranial pressure and can make the temporal lobe of the brain herniate through this tentorial notch, and thus may damage the oculomotor nerve (CNIII) in the process. Oculomotor lesions may paralyze the extrinsic eye muscles supplied by CNIII.

Bulging of the Sellar Diaphragm, p. 879

Pituitary tumors may grow up against or through the sellar diaphragm, pressuring the optic chiasm and causing visual symptoms.

Occlusion of Cerebral Veins and Dural Sinuses (pg. 883)

  -result of thrombus, thrombophlebitis, tumors (e.g. meningiomas)

  -Thrombosis usually occurs in transverse, cavernous, or superior sagittal sinuses


-facial nerve connects to cavernous sinus via superior ophthalmic veins


-cavernous sinus thrombosis b/c infection in orbit, nasal sinuses, superior part                                face 


-w/ thrombophlebitis of facial vein, pieces of clot can extend to cavernous sinus causing thrombophlebitis of the cavernous sinus (infection can spread to other side via intercavernous sinuses)


-acute meningitis via septic thrombosis cavernous sinus

Metastasis of Tumor Cells to the Dural Sinuses


-internal vertebral (epidural) venous plexus (w/in F. magnum)- connects basilar and occipital sinuses



-valveless systems: coughing or strain on the abdomen, thorax, or pelvis may force blood into internal vertebral system from basilar and occipital sinuses; pus from abscesses and tumors in these regions can travel to brain & vertebrae

Fractures of Cranial Base

-arteriovenous fistula- tear of internal carotid artery w/in cavernous sinus; arterial blood overfill the sinus(forces blood into veins (ophthalmic)(eyes protrude (exophthalmos) and pulse w/ radial pulse (pulsating exophthalmos) and conjunctiva engorged (chemosis)

-CN 3, 4, 5-1, 5-2, 6 in dangerous place b/c in lateral walls of cavernous sinus

Dural Origin of Headaches

-sensitive to pain- brought about by pull on venous or meningeal arteries

     -one cause of headaches along w/ distension of scalp

-Dura related headaches

   -lumbar spinal puncture for removal of CSF –stimulation of sensory nerve endings in dura; decrease in CSF cause brain to sag and pull on dura

Leptomeningitis (pg. 886)

-inflame of leptomeninges b/c pathogenic micro-organisms

-confined to subarachnoid space usually

-infection enters via blood or compound skull fracture or fracture through nasal sinuses or infection spread from heart, lungs, viscera

-purulent meningitis- inflame of meninges w/ pus

-acute purulent meninges- infection w/ almost any pathogenic bacteria

Head Injuries and Intracranial Hemorrhage

-Extradual or epidural hemorrhage- arterial in origin

   -blow to head (torn middle meningeal artery( collect blood b/t external periosteal layer and calvaria(extradural hematoma( brief concussion( lucid interval(drowsiness and coma

Subdural hematoma (dural border hematoma)-extravasated blood split open dural boundry b/t dura and arachnoid jxn.


-blow to head w/ jerk to brain and injury( elderly brains often shrink after displacement


-venous in origin; cerebral vein tear when enters superior sagittal sinus

Subarachnoid hemorrhage- extravasation of blood into subarachnoid space


-skull fracture or cerebral lacerations(rupture of saccular aneurysm(dilation) (e.g. internal carotid artery)( meningeal irritation, severe headaches, stiff neck, loss consciousness

Cerebral Injuries

-Cerebral concussion- abrupt, brief (8-10sec) loss consciousness immediately after head trauma


-severe cases- consciousness lost for hours or days


-good outcome if loss for less than 6 hours


-acceleration or deceleration of head( shear or stretch axons (diffuse axonal injury)(chronic traumatic encephalopathy (punchdrunk syndrome)- brain injury w/ weakness of lower limbs, unsteady gait, slowness muscular movements, tremors of hands, hesitancy speech, slow use of brain

-Cerebral contusion (bruising)- sudden impact of still-moving brain against stationary skull or vice versa (pia is stripped from injured surface of brain(blood enters subarachnoid space(extended loss conscious

-Cerebral lacerations (tear neural tissues)- depressed skull fracture or gunshot(rupture of vessels (bleed into brain and subarachnoid space(increase intracranial pressure(cerebral compression (via intracranial collection of blood, Obstruct CSF circulation or absorb, intracranial tumor or abscess, or edema of brain b/c injury to head)

-Brain swelling- increase in brain volume b/c increase in water or sodium content or cerebral edema may cause

p. 891-898

Cisternal Puncture:

· CSF may be obtained from the posterior cerebelomedullary cistern

· Needle inserted through the posterior atlanto-occipital membrane into the cistern

· This can also be entered to messure CSF pressure, injecting antibiotics or administering contrast

· This is the sight of choice for infants and young children but the lumbar cistern is used most frequently in adults

Hydrocephalus:

· Overproduction of CSF, obstruction of CSF outflow, or interference with CSF absorption results in excess fluid in ventricles and can lead to enlargement of the head.

· Excess CSF dilates ventricles, thins cortex and separates bones of calvaria in infants

· Blockage usually occurs in cerebral aqueduct “Aqueductal Stenosis”

· It is possible to produce an artificial drainage system

· In communicating hydrocephalus, the flow of CSF through the ventricles and into subarachnoid space is not impaired but the movement of CSF into venous system is partly or completely blocked.  (this takes place in arachnoid granulations)

Leakage of CSF:

· Fracture of middle cranial fossa leads to leakage from ear(“CSF ororrhea”).

· Fracture in floor of anterior ethmoid lead to leakage from nose (“CSF rhinorhea”.

Anastomoses of Cerebral Arteries and Cerebral Embolism:

· Branches of three cerebral arteries anastomose with each other on surface of brain.
· If blockage of one occurs, this anastomoses are microscopic and adequate perfusion to affected area cannot be maintained.
· This can result in cerebral ischemia and tempory small occlusion can lead to transient ischemic attack (TIA).
Variations of the Cerebral Arterial Circle:

· Posterior communicating artery absent in some individuals

· Anterior communicating double in some

· 1 in 3 have one posterior cerebral artery as a major branch of the internal corotid artery

Vascular Strokes:

· Denotes sudden development of focal neurological deficits which are related to impaired cerebral bloodflow.

· One of the four main causes of death

· Major anastomoses become less capable of compensating as age progresses.

· Most common causes: cerebral thrombosis, cerebral hemorrhage, cerebral embolism, and subarachnoid hemorrhage.

· Hemorrhagic stroke follows the rupture of an artery or an aneurysm

Brain Infarction:

· An atherosclerotic plaque at a bend of an artery results in progressive narrowing of the artery producing functional deficits.

· A detached embolus can be carried until it lodges in an artery which usually results in “acute cortical infarction.”

· Interruption of blood supply for 30 sec alters brain metabolism; 1-2 min loss of neural function; 5 min of lack of O2 can lead to cerebral infarction

· Quickly restoring oxygen to the blood supply may reverse the brain damage.

Becky Holcomb
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Fracture of the Orbit

    The medial and inferior orbital walls are thin and a blow to the eye can fracture the orbit. An indirect blow that displaces the orbital wall is a “blowout” fracture. Fractures of the medial wall will affect the ethmoid and sphenoid sinuses. Fractures of the inferior wall will involve the maxillary sinuses. The superior wall is stronger, but is still thin enough to be translucent and can be easily penetrated. A sharp object could thus penetrate the frontal lobe of the brain.

    Orbital fractures often result in infraorbital bleeding which exerts pressure on the eyeball causing it to bulge (exophthalmia). 

    Trauma to the eye can also cause: bleeding into maxillary sinus, displacement of maxillary teeth, fracture of nasal bones resulting in hemorrhaging, airway obstruction, spread of infection to cavernous sinus via the ophthalmic vein.

Periorbital Ecchymosis

    Ecchymosis is the collection of blood in the periorbital skin from swelling and hemorrhage into the eyelid. It’s caused by blows to the periorbital region and is a common injury of boxers and basketball players.

Orbital Tumors 

    A malignant tumor from the sphenoid or ethmoid sinus can erode through the walls of the orbit and compress the optic nerve and orbital contents. Tumors produce protrusion of the eyeball (exophthalmos).

    A tumor in the middle cranial fossa can reach the orbital cavity via the superior orbital fissure. Tumors from the temporal or infratemporal fossa reach the eye by the inferior orbital fissure. 

    The lateral wall does not extend as far anteriorly as the medial wall so there is 2.5 cm of eyeball exposed when the pupil is turned as far medially as possible. This is a godd surgical approach for eyeball operations.

Injury to Nerves of the Eyelid

    An oculomotor nerve lesion affects the levator palpebra superioris and causes the eyelid to droop (ptosis). 

    Damage to the facial nerve affect the orbicularis oculi and prevents the eyelid from fully closing. Rapid protective blinking is also lost. The loss of muscle tone in the lower lid causes it to fall away and this dries out the cornea. The eyeball is unprotected from dust and small particles and this irritation causes excessive but inefficient lacrimation.

Inflammation of Palpebral Glands

    Any glands of the eye can become inflamed and swollen from infection or obstruction of their ducts.

    Obstruction of the ciliary glands creates a painful, red, pus-producing swelling- a sty (hordeolum).

    A cyst in the sebaceous gland will form a chalazion. A tarsal gland ostruction will also produce a chalazion which protrudes against the eyeball and rubs against it as you blink.

Hyperemia of the Conjuctiva

    Although the bulbar conjuctiva is typically colorless its vessels can become dilated and congested- bloodshot eyes. Hyperemia conjuctiva is caused by local irritation (dust, smoke, ect) while inflamed conjuctiva (pinkeye) is caused by a common contagious infection.

Subconjuctival Hemorrhages

    These injuries are the result of trauma (blow to eye, hard blowing of nose, coughing or sneezing) or inflammation. The rupture of small subconjuctival capillaries manifests as bright or dark red patches deep to and in the bulbar conjuctiva.

Pupillary Light Reflex
    This reflex (the constriction of pupil to light) is tested during neurological examinations and involves cranial nerves 2 and 3. Light enters one eye but both blink because retina sends fibers into optic tracts of both sides. The sphincter pupillae muscle is innervated by parasympathetic fibers. A lesion to these fibers will cause dilation of the pupil because the dilator pupillae muscle is now unopposed.

    The first sign of oculomotor nerve compression is ipsilateral slowness of pupil to light.

p. 906

Development of the Retina


The retina and optic nerve develop from the optic cup, a derivative of the embryonic forebrain.  The optic nerve is thus invested with cranial meninges and an extension of the subarachnoid space.  The pigment layer of the retina develops from the outer layer of the optic cup, and the neural layer develops from the inner layer.

Opthalmoscopy


Through an opthalmoscope retinal arteries and veins radiate over the fundus from the optic disc.  The fovea appears darker than surrounding areas because the melanin pigment in the choroids is not masked by capillary blood.

Papilledema


Increase in cerebrospinal fluid pressure causes edema in the retinal veins.  Through the opthalmoscope retinal edema appears as papilledema—swelling of the optic disc.  The papilledema results from increased intracranial pressure and increased CSF pressure in the extension of the subarachnoid space around the optic nerve.

Detachment of the Retina


The retina is formed from two embryonic layers that fuse during the early fetal period.  The attachment of the neural to the pigment cell layer is not firm, thus a blow to the eye can reopen the embryonic intraretinal space.  Fluid may leak between the areas over a period of days during which time the patient may complain of flashes of light.

p.907-908

Corneal Abrasion and Lacerations


Foreign objects on the cornea produce stabbing pain and excess tears.  Opening and closing of the eyeballs is also painful.  Lacerations are often caused by fingernails.

Corneal Ulcers and Transplants


A loss of sensory innervation to the cornea by CN V1 leaves the cornea vulnerable to injury.  Persons with scarred or opaque corneas can receive corneal transplants.  Plastic corneal implants are also available.

Presbyopia and Cataracts


Presbyopia is reduced focusing power of the lens with age as it harder and flatter.  Cataracts are a loss of transparency of the lens.  

Hemorrhage into the Anterior Chamber


Hyphema—hemorrhage into the anterior chamber can result from blunt trauma to the eyeball.  At first the anterior chamber is slightly red, but then blood will accumulate in the cavity.  The hemorrhage will usually stop and recovery is good.

p. 911

Artificial Eye

The fascial sheath of the eyeball forms a natural socket for an artificial.  Because the extraocular muscles remain attached to the fascial sheaths, limited movement is actually possible.  The eyeball can be spared if the bony floor of the orbit is removed because of the support provided by the suspensory ligament.  (On a side note, my Clinical Skills small group leader reminded us that the only possible cause of unilateral jaundice of the sclera is an artificial eye.  Remember that when you’re pimped 3rd/4th year.)

Blue Boxes Pages 912-923

Occulomotor Nerve Palsy – Complete occulomotor nerve palsy affects most of the ocular muscles, the levator palpebrae superioris, and the sphincter pupilae.  Common symptoms include superior eyelid drooping (unopposed orbicularis occuli innervated by facial nerve), pupil is fully dilated and nonreactive (unopposed dilator pupillae), and pupil is fully abducted and depressed (due to unopposed lateral rectus and superior oblique).  Paralysis of CN VII allows for prevention of wrinkles and not ptosis.   

Horner Syndrome – interruption of the cervical sympathetic trunk results in paralysis of the superior tarsal muscle and ultimately ptosis. 

Paralysis of the Extraocular Muscles – paralysis may be caused by a head injury or brainstem disease resulting in diplopia (double vision).  Paralysis is also indicated by the limitation of the eye movement in the field of action of the muscle and by production of the two images.  

Glaucoma – this is caused by a decrease in the drainage of the aqueous humor through the scleral venous sinus.  This results in increased pressure buildup in the ant and post chambers of the eye resulting in blindness from compression of the neural layer of the retina and the retinal blood supply.  

Blockage of the Central Retinal Artery – most common in old people and occurs usually unilaterally.  The blockage is usually due to an embolism (leads to instant and total blindness) because the central retinal artery is an end artery.

Blockage of the Central Retinal Vein – is usually characterized by a slow, painless loss of vision.  Central retinal vein enters the cavernous sinus and a thrombophlebitis of this sinus may result in the passage of a thrombi to the vein and thus clotting in the small retinal veins.  

Mandibular Nerve Block – this block is performed by injecting the mandibular nerve at the infratemporal fossa.  The block can also be done extraorally through the mandibular notch of the ramus of the mandible into the infratemporal fossa.  This results in blockage of the auriculotemporal, inferior alveolar, lingual, and buccal branches of CN V3.

Inferior Alveolar Nerve Block – a branch of CN V3, often anesthetized when repairing the mandibular teeth.  The injection is near the mandibular foramen which leads to the mandibular canal and carries the inferior alveolar nerve, artery, and vein.  Areas affected are all mandibular teeth, skin and mucous membrane of lower lip, labial alveolar mucosa, gingivae, and finally the skin of the chin.  Must be careful because if one goes to far in with the needle then one can pierce the parotid gland and produce transient paralysis of the branches of the facial nerve.  

Dislocation of the TMJs (p. 926)

· Excessive contraction of the lateral pterygoids may cause the heads of the mandible to dislocate anteriorly (pass anterior to the articular tubercles)

· May happen while yawning or taking a large bite 

· Posterior dislocation is uncommon because of postglenoid tubercle and temporomandibular ligament

· Mandible stays open—cannot be closed

· Sideways blow to the chin when the mouth is open dislocates TMJ on the side receiving blow

· Fractures of the mandible

· May be accompanied by TMJ dislocation
· Neck of mandible fractures before dislocation occurs in falls or direct blows to chin
· Must be careful not to sever the facial nerve or articular branches of the auriculotemporal nerve during facial procedures involving TMJ

· Injury to articular branches of auriculotemporal N. supplying the TMJ leads to laxity and instability of TMJ

Arthritis of the TMJ (p. 927)

· degenerative arthritis 

· may inflame TMJ

· can result in dental occlusion and crepitus (joint clicking)

· crepitus results from delayed anterior disc movements during mandibular depression and elevation

Cleft Lip (p. 929)

· congenital anomaly of the upper lip

· 1/1000 births; 60-80% of affected infants are male

· variable in severity

· in severe cases, cleft extends deeper and is continuous with a cleft in palate

· may be unilateral or bilateral

Carcinoma of the Lip (p. 929)

· usually involves the lower lip

· metastasize through lymph vessels to the submandibular and submental lymph nodes

· submental nodes enlarge when malignant cells metastasize from the medial part of the lower lip

Cyanosis of the Lips (p. 929)

· dark-bluish/purplish coloration of the lips and mucous membranes

· due to deficient oxygenation of capillary blood

· in cold environment, lips turn blue because of decreased blood supply (vasoconstriction) and increased extraction of O2
Large Labial Frenula (p. 930)

· may cause a space between the central incisors in children

· frenulectomy

· recision of the frenulum and bundle of dense connective tissue between the incisors

· allows approximation of the teeth, but may require braces

· In adults, may pull on labial gingival and contribute to gingival recession (abnormal exposure of the roots of the teeth)

Gingivitis (p. 930)

· Inflammation of the gingivae

· Due to poor oral hygiene(food and bacterial deposits in tooth and gingival crevices

· Periodontitis

· Spread of inflammation to alveolar bone and periodontal membrane (connective tissue that attaches the root to its alveolus)
· Due to untreated gingivitis
· Dentoalveolar abcesses

· Collections of pus resulting from death of inflamed tissues
· May drain to oral cavity and lips
pp. 933-940

 Dental Caries (cavities)

 -decay of hard tissues of the tooth

 -tx:  removal of decayed tissue and restoration of the anatomy of the tooth w/ dental material

 Pulpitis and Tooth Abscess

 -dental caries invade and inflame tissues in the pulp, which may result in infection or pulpitis

 -pulp cavity is a rigid space, and swollen tissues cause much pain (toothache)

 -small vessels in root canal may die from the pressure

 -infected material may pass through the apical canal into the periodontal tissues

 -infection of the periodontal membrane may result in its destruction as well as that of the layer of bone lining the alveolus, producing an abscess

 -a dentoalveolar abscess causes swelling of the adjacent soft tissues, called a 'gum boil'

 -pus from abscesses of the maxillary molars may extend into the nasal cavity or the maxillary sinus

 -roots of maxillary molars are close to the floor of this sinus, so infection of the pulp cavity may also cause sinusitis, or sinusitis may stimulate nerves entering the teeth and simulate a toothache

 -pus from abscesses of the maxillary canine teeth often penetrates the facial region just inferior to the medial angle of the eye

 -resultant swelling may obstruct drainage from the angular vein and allow infection to pass through the superior ophthalmic vein to the cavernous sinus

 Extraction of the Teeth

 -blow to the tooth disrupts the blood vessels entering and leaving, causing loss of blood supply

 -unerupted 3rd molars are a common dental problem; these are the last to erupt, and often there isn't enough room for them.  They become impacted under the 2nd molar, causing pain and leading to their removal.

 Gingival Recession

 -as people age there is a recession of the gums, leading to the appearance of longer teeth ("long in the tooth")

 -recession exposes the sensitive cement of the teeth

 -process occurs faster in persons who persons who do not have tartar removed via scaling

 -periodontal membrane is exposed as a consequence of recession, allowing micro-organisms to

 invade and destroy it

 Periodontal Disease

 -untreated periodontitis over a variable period of time results in increasing mobility and eventual loss of teeth

 Nasopalatine Nerve Block

 -nasopalatine nerve can be anesthetized by injecting the incisive fossa in the hard palate

 -needle is inserted posterior to the incisive papilla

 -both nasopalatine nerves can be anesthetized by the same injection where they emerge through the incisive fossa

 -the affected tissues are the palatal mucosa, the lingual gingivae and alveolar bone of the 6 maxillary teeth, and the hard palate

 Greater Palatine Nerve Block

 -this nerve can be anesthetized by injecting the greater palatine foramen

 -the nerve emerges b/n the 2nd and 3rd molar teeth

 -this nerve block deadens, on the side concerned, all the palatal mucosa and lingual gingivae posterior to the maxillary canine teethe and the underlying bone of the palate

 Cleft Palate

 -w/ or w/o cleft lip; occurs ~1/2500 births; more common in females than males

 -cleft may involve only the uvula or may extend through the soft and hard palate

 -in severe cases associated w/ cleft lip, the cleft palate extends though the alveolar process of the

 maxilla and the lips on both sides

 -embryological basis of cleft palate is failure of mesenchymal masses in the lateral palatine processes to meet and fuse w/ each other, w/ the nasal septum, and/or w/ the posterior margin of the median palatine process

Blue Boxes pp. 946-947

Laura Parks

Gag Reflex

Only occurs on posterior part of tongue.  CN IX and X are responsible for muscular cxn of each side of the pharynx.  Glossopharyngeal branches provide the afferent limb of the gag reflex.

Paralysis of the Genioglossus

The genioglossus muscle helps to prevent the tongue from obstructing the airway.  Total relaxation of this muscle occurs with general anesthesia; therefore, in this situation, the tongue must be prevented from relapsing by inserting an airway.

Injury to Hypoglossal Nerve

Trauma to this nerve may result in paralysis and eventual atrophy of one side of the tongue.  The tongue will then deviate to the paralyzed side during protrusion due to the action of the unaffected genioglossus muscle on either side.

Sublingual Absorption of Drugs

For quick absorption of drugs, a pill or spray is put under the tongue where it dissolves and enters the deep lingual veins in less than 1 minute.  The sublingual veins in older people are often varicose- but do not bleed, and have no clinical significance.

Lingual Carcinoma

Malignant tumors in the posterior part of the tongue metastasize to the superior deep cervical lymph nodes on both sides, whereas tumors in the anterior part usually do not metastasize to the inferior deep cervical lymph nodes until late in the disease.  Because these nodes are closely related to the IJV, metastatic carcinoma from the tongue may be widely distributed through the submental and submandibular regions along the IJVs in the neck.

Frenectomy

An overly large lingual frenulum may interfere with tongue movements and affect speech.  Rarely, a frenectomy may be necessary in infants to free the tongue for normal speech.  A short lingual frenulum (tongue-tie) rarely interferes with eating or speech.

Thyroglossal Duct Cyst

A cystic remnant of the thyroglossal duct- associated with the development of the thyroid gland- may be found in the root of the tongue and be connected to a sinus that opens at the foramen cecum.  Most thyroglossal duct cysts lie close or just inferior to the body of the hyoid bone and produce a painless swelling in the neck.  Occasionally these cysts open onto the skin of the neck, producing a non-healing sore- a thyroglossal fistula.  In this case, surgical excision is required for healing to occur. 

Aberrant Thyroid Gland

Aberrant thyroid glandular tissue may be found anywhere along the path of descent of the embryonic thyroglossal duct.  The thyroglossal duct carrying thyroid-forming tissue at its distal end may fail to descend to its definitive position in the neck. – However, this is uncommon.  This tissue may be in the root of the tongue, just posterior to the foramen cecum, or in the neck.  Cystic remnants of the thyroglossal duct may be differentiated from a non-descended thyroid by radioscope scanning.  This aberrant thyroid gland may be the only thyroid tissue the person has; if so, removal will require the patient be continually medicated with thyroid hormone.

Pages 948-957
Parotiditis (Parotitis)

· an inflammation of the parotid gland

· Mumps - acute, generalized viral infection causing enlargement of salivary glands, chiefly parotid glands.  Painful due to enlargement of parotid gland within its fibrous capsule.

Abscess in the Parotid Gland

· produced by a bacterial infection in the parotid gland

· can result from extremely poor dental hygiene and spread through parotid duct

· swelling of the cheek could be due to infection of the parotid gland or an abscess of dental origin - each dentist must decide cause for herself

Excision of the Submandibular Gland

· necessary because of a calculus (stone) in its duct or a tumor in the gland

· excision of the gland is not uncommon

· make skin incision at least 2.5 cm inferior to angle of mandible to avoid mandibular branch of facial nerve

Sialography

· injection of contrast media into submandibular and parotid glands for radiographic examination

· sialogram demonstrates salivary ducts and some secretory units

· sublingual ducts, due to their small size, cannot be injected with contrast medium

Nasal Fractures

· deformity usually results, especially following lateral force (e.g. from someone’s elbow)

· severe fractures - 1) disruption of bones and cartilages may result in displacement of the nose  
2) potentially dangerous because cranial meninges may be torn and bacteria in nasal mucosa may enter cranial cavity, producing meningitis
· epistasis (nosebleed) usually occurs

· direct blows may fracture cribriform plate of ethmoid bone

Deviation of the Nasal Septum

· septum may deviate from medium plane as a result of birth injury or, more often, resulting from postnatal trauma (e.g. fistfight)

· if deviation is so severe as to obstruct breathing (septum may be in contact with the lateral wall of the nasal cavity), surgical repair may be necessary

CSF Rhinorrhea

· a clear nasal discharge after head injury may be CSF

· results from fracture of cribriform plate, tearing of cranial meninges, and leakage of CSF from nose

· CSF - in subarachnoid space - is close to the external environment at this site

· fluid drains from nose within 48 hours of injury

· increased chance of meningitis if condition persists

Rhinitis

· swollen and inflamed nasal mucosa as a result of upper respiratory infections and allergic reactions

· swelling occurs readily due to mucosa’s vascular nature

· Infections may be spread to the:

anterior cranial fossa through cribriform plate


nasopharynx and retropharyngeal soft tissues


middle ear through the pharyngotympanic tube


paranasal sinuses


lacrimal apparatus and conjunctiva

Epistaxis

· relatively common due to rich blood supply to nasal mucosa

· cause: usually trauma, occasionally infections or hypertension; mild cases due to nose picking which tears veins in vestibule of nose

· bleeding located in anterior third of nose (Kiesselbach’s area)

· spurting of blood from nose results from ruptured arteries

Blue Boxes

Nasal mucosa can become inflamed during respiratory infections producing rhinitis.  Upper respiratory infections can spread to the anterior cranial fossa, nasopharynx and retropharyngeal soft tissues, middle ear, paranasal sinuses, and the lacrimal apparatus and conjunctiva.  

Other problems occurring in the nose are nosebleeds or epitaxis.  This can occur due to nicking the veins in the vestibule during trauma or nose picking. (How pleasant!)  Nose bleeds can also occur due to infection or hypertension.  Rupture of an arteries involved in the anastomotic connections between the sphenopalatine and the greater palatine results in spurting blood.  If the bleeding can not be stopped, one may have their external carotid arteries clamped.  (Yikes!)

Paranasal sinuses come in all shapes and sizes.  The frontal sinuses are usually smaller in people of Eastern Asian descent.  Infants are usually born with a few ethmoidal and maxillary sinuses.  As the child grows, he also develops sphenoid and frontal sinuses.  The development of the sinuses alters the shape of the child’s face and adds resonance to their voice.

Ethmoidal sinuses are particularly troublesome.  Infections here can break through the orbital wall and result in blindness by affecting the optic nerve.  Infections can also spread into the dural sheath of the optic nerve and cause optic neuritis.

According to some, the maxillary sinus was poorly designed with the aperture located superiorly in the sinus.  Due to this difficulty, maxillary sinuses are most often involved in infection.  During such an infection, the best drainage is obtained when lying down on the opposite side of the infected sinus.  The maxillary sinuses lie closely to the maxillary molar teeth.  During removal of these teeth, the root of the teeth may break and shift into the maxillary sinus.  A communication between the oral cavity and the sinus will be created.  Infection from an abscessed tooth may spread to the sinus.

Sinusitis occurs when the infection from the nasal cavity travels to the sinuses.  Inflammation of the mucosal lining of the sinus results.  Pain may be referred to the maxillary teeth during infection because the  superior alveolar nerve supplies both the maxillary sinus and maxillary teeth.

Warning! Don’t blow your nose if you have had an ethmoidal, frontal, nasal, or maxillary bone fracture.  You may blow air from your sinuses into the cranium, orbit, or subcutaneous tissue.

On to the ear….during examination of the ear with an auriscope, one should pull the ear superiorly, posteriorly, and laterally.  The external meatus is short in an infant, so take care not to damage the tympanic membrane.  Children stick things in their ears and these foreign objects get lodged in the isthmus of the bony part of the ear canal.  Lastly, the close proximity of the condylar process of the mandible pose a problem if one should fall on their chin and drive the process into their external meatus.

Deafness can occur due to a rupture tympanic membrane.  This rupture may result from perforation, infection, or excessive pressure.  Blood and CSF can flow through the perforation resulting in CSF otorrhea.  Such a finding is indicative of a skull fracture.  Sometimes an intentional incision is made in the membrane to release pus from the middle ear.  Incisions are made posteroinferiorly  to avoid the chorda tympani, auditory ossicles, and the more vascular superior portion of the tympanic membrane.

Otitis Media p.969

Sign= Bulging red tympanic membrane with pus or fluid (amber colored) in the middle ear


           Complaint of ear popping


            Often secondary to upper respiratory tract infection


Consequences= inflammation/swelling can block pharyngotympanic tube

If untreated leads to impaired hearing due to scarring of auditory ossicles limiting their ability to move up and down.

Mastoiditis p 969


Infection of mastoid antrum and mastoid cells caused by middle ear infections, which cause inflammation of the mastoid process.

Osteomyelitis- (bone infection of tegmen tympani) possible consequence of infection as it spreads to middle cranial fossa via the petrosquamous fissure in children.

Uncommon due to treatment with antibiotics.

Children-point of access to tympanic cavity is via mastoid antrum by removal of thin plane on lateral wall of the antrum .

Adult-bone is thicker and more difficult to remove.

Mastoidectomies are endaural (performed through the posterior wall of the external acoustic meatus.)

Earache  p969


3 causes

1. Otitis externa

2. Otitis media

3. Referred pain ex.  Dental abscess.

Blockage of pharyngotypanic Tube p969


Route for infection to pass from nasopharynx to tympanic cavity.


Consequence of blockage= residual air in tympanic cavity is usually absorbed into mucosal blood vessels resulting in lower pressure in the tympanic cavity, retraction of the tympanic membrane and interference with free movement.  Hearing is impaired.

Yawning and chewing gum open pharyngotympanic tubes.

Paralysis of Stapedius   p 971


Role of tympanic muscles- dampens the vibrations from loud noises.

Lesion of facial nerve paralyzes stapedius.

Paralysis of stapedius causes excessive acuteness of hearing  (hyperacusis) due to uninhibited movement of stapes.

Motion Sickness p975

Due to fluctuating stimulation of the maculae

Normally, maculae of membranous labyrinth are primary static organs with otoliths (small dense particles) embedded among hair cells.  Otoliths bend the hair cells with gravity and motion.  This stimulates vestibular nerve and provides awareness of head position.

Dizziness and Hearing Loss p976


3 major symptoms of damage to peripheral auditory system

1. Hearing loss (usually conductive)

2. Vertigo when damage is in semicircular ducts.

3. Tinnintus (due to localized damage to cochlear duct)

2 types of hearing loss

1. Conductive

Location:  external or middle ear that interferes with movement of oval or round windows.

Sign/symptom: patient speaks soft because own voice is louder than background

2. Sensorineural 

Location:  Cochlea, cochlear nerve, brainstem, or cortical connections.

Meniere Syndrome p976


Related to blockage of cochlear aqueduct.


Characteristics:  tinnitus, hearing loss, vertigo, sense of pressure in ears, distortion of sound, and  sensitive to noise.


Findings:  increased endolymphatic volume with ballooning of cochlear duct, utricle, and saccule.

High Tone deafness p976


Consequence of prolonged exposure to loud sounds that cause changes in the spiral organ.

Otic Barotrauma p976


Common with fliers and divers


Injury to ear due to imbalance in pressure between surrounding air and air in the middle ear.

Cervical Pain (995)

Cervical (neck) pain has several causes: inflammation of lymph nodes, muscle strain, and intervertebral disks.  Enlarged lymph nodes may indicate malignancy in the head with the primary cancer being in the thorax or abdomen.  Most cervical pain is caused by bony abnormalities (osteo or other forms of arthritis).  Pain may be affected by head movement or Valsalva maneuvers (including cough and sneezes).

Spread of Infections in the Neck (1000)

The investing layer of deep cervical fascia prevents spread of abscesses (purulent exudate).  

· Infections of the fascia of the infrahyoid muscles will not spread above the superior edge of the manubrium.  

· Infections between the investing and pretracheal fascias can spread into the thoracic cavity anterior to the pericardium.  

· Infection posterior to the prevertebral layer of deep cervical fascia can spread laterally around the SCM muscle (causing swelling).

· Infection perforating the deep cervical fascia may enter the retropharyngeal space and cause a retropharyngeal abscess.  The resulting edema can cause dysphagia and dysarthria.

· Infections may also spread inferiorly posterior to the esophagus and enter the posterior mediastinum.

· Retropharyngeal infections can also spread inferiorly into the superior mediastinum.

· Air from a ruptured trachea, bronchus, or esophagus (pneumomediastinum) can pass superiorly in the neck.

Paralysis of the Platysma (1002)

This is a result of injury to the cervical branch of the facial nerve and causes skin to fall away from neck in slack folds (be careful during surgery!).  With lacerations of the neck, the skin and platysma must be carefully sutured to avoid distraction of the skin and ugly scars.

Congenital Torticollis (1002)

Commonly caused by a fibrous tissue tumor (fibromatosis colli) that develops in SCM prenatally.  The head turns away from the affected side  This can necessitate a breech delivery.  Torn SCM fibers during birth causes muscular torticollis.  A hematoma usually occurs and can develop into a fibrotic mass that traps a branch of the accessory nerve which denervates part of the SCM.  This may lead to torticollis (flexion deformity of the neck).  Stiffness is caused by fibrosis and shortening of the SCM.  Treated with release of SCM from distal attachments or division of the muscle inferior to the level of CN XI.

Spasmodic Torticollis (1003)

AKA cervical dystonia (abnormal tonicity) may begin between 20 and 60 years of age.  May involve any bilateral combo of lateral neck muscles, especially SCM and trapezius.  Disorder is characterized by sustained turning, tilting, flexing, extending of neck, shifting head laterally, or anteriorly (involuntary).  Painful.

Subclavian Vein Puncture (1006)

Central line placement is often in the right subclavian vein for parenteral  fluids and medication.  The infraclavicular approach is used by inserting a needle along the inferior surface of the mid-clavicle and moving medially (along to posterior surface of the clavicle where the subclavian v. ascends).  Incorrect insertion can tear the vein and parietal pleura (resulting in a hemothorax) or pierce the artery posterior to the vein.  A flexible catheter is then inserted using the needle as a guide.

Puncture of Internal Jugular Vein (1006)

Right cardiac catheterization  (to acquire pressure measurements of the right heart chambers) is achieved via a  puncture of the IJV (by way of the brachiocephalic vein and superior vena cava.  The preferred route is via the IJV, although the external jugular may be used (the angle of junction between the EJV and the subclavian makes passage of a catheter difficult).

Severance of the External Jugular Vein (1007)

If the EJV is severed along the posterior border of the SCM (where it enters the roof of the posterior triangle), its lumen will be held open by the investing layer of deep cervical fascia.  The negative intrathoracic pressure will suck air into the vein producing a churning noise in the thorax and cyanosis.  This venous air embolism will fill the right side of the heart with froth and stop bloodflow through the heart producing dyspnea.  Pressure should be applied until sutures are placed.

Prominence of the External Jugular Vein (1007) 

High venous pressure causes the EJV to become prominent in the neck.  Examination of the EJV may point to heart failure, obstruction of the superior vena cava, enlarged supraclavicular lymph nodes, or increased intrathoracic pressure.

Lesions of the Spinal Root of CN XI (1010)

Though uncommon, damage may occur via

--penetrating trauma (stab wound) 

--surgical procedures in posterior triangle (most common iatrogenically injured nerve)

--tumors at skull base

--cancerous cervical lymph nodes

--fractures of jugular foramen.  

Symptoms of damage include 

--weakness turning head to opposite side against resistance

--weakness & atrophy of trapez with root lesion (pt unable to elevate or retract shoulder, difficulty elevating arm superior to horizontal)

--drooping shoulder obvious sign of root damage

Severance of Phrenic Nerve (1011)

Severance(paralysis of half diaphragm

Phrenic n. block: anesthetic injected around n. on ant surface of middle 1/3 of ant scalene(short period paralysis of diaphragm (e.g. for surgery)
Surgical phrenic n. crush: longer period paralysis--must also crush accessory phrenic n.

Nerve Blocks in Posterior Triangle (1011)

For regional anesthesia pre-surgery, nerve block of cervical and brachial plexuses inhibits nerve impulse conduction.

Cervical plexus block: anesthetic injected at multiple points along post border of SCM (esp at jxn of its sup and mid 1/3s ("the nerve point of neck").  B/c phrenic supplying diaphragm is paralyzed by cervical block, procedure not performed on pts with pulmonary or cardiac disease.

Brachial plexus block: for upper limb anesthesia; anesthetic is injected sup to midpoint of clavicle, and goes around supraclavicular part of plexus.

Injury to Suprascapular Nerve (1012)

Suprascap n. vulnerable to injury in fracture of mid 1/3 clavicle.  Lesion(loss lateral rotation of humerus at shoulder, unable to initiate abduction of arm; when relaxed, limb rotates medially in "waiter's tip position."

Ligation of External Carotid A. (1018)

Ligation may be necessary to control bleeding from one of its branches(decreased bloodflow through a., but doesn't stop b/c blood flows retrogradely into a. from ext carotid a. on other side.  When ext carotid or subclavian a. ligated, descending branch of occipital a. provides main collateral circulation via anastomoses w/ vertebral and deep cervical a.

Surgical Dissection of Carotid Triangle (1018)

Carotid triangle  provides surgical approach to carotid system of arteries, int jugular v., vagus n., hypoglossal n., & cervical symp trunk.  Damage or compression of vagus &/or recurrent laryngeal during dissection of the triangle can(alteration in voice.

Carotid Endarterectomy (1018)

Doppler color study, a diagnostic tool that emits ultrasonic beam that reflects from moving structures,

 can show atherosclerotic thickening of intima of int carotid a.  Partial occlusion of the int carotid may( transient ischemic attack (sudden focal loss of neurological fxn dissappearing w/in 24 hrs); or a minor stroke (loss neurological fxn on one side of body lasting between 24hrs & 3 wks).  Symptoms depend on degree of obstruction and amt collateral bloodflow to brain and structures in the orbit from other arteries.  Carotid stenosis in healthy pts can be relieved via opening the a. and stripping off the plaque with intima.  Common site for carotid endarterectomy is int carotid a., superior to its origin.  After operation, drugs administered to inhibit clot formation in the area until endothel has regrown.  Cranial n. injury involving glossopharyngeal, vagus, accessory, hypoglossal, and sup laryngeal n. may occur during procedure b/c of proximity of int carotid a.

Carotid Pulse (1019)

Carotid pulse felt by palpating common carotid a. in its groove b/t trachea and infrahyoid m. deep to ant border of sternocleidomastoid @ level of sup border of thyroid cart.  Checked during CPR.

Carotid Artery Palpation (1019)

In persons w/carotid sinus hypersensitivity, external pressure on carotid a. (slow heart rate, decreased BP, & cardiac ischemia w/syncope.  Syncope result of sudden, critical decrease in cerebral perfusion, therefore shouldn't take carotid pulse in pts in cardiac rehabilitation programs--use radial pulse instead.

Role of Carotid Bodies (1019)

Carotid bodies monitor O2 content of blood via sensing decreased PO2 or increased CO2 by aortic and carotid chemoreceptors.  Reflex initiated through glossopharyngeal and vagus n.(respiration, increased depth & rate breathing, pulse rate, and BP(more O2 taken in, CO2 out.

Blue Box Summaries

M. Engelken  Pgs. 1021-1033

Internal Jugular Pulse –

· Palpable superior to the medial end of the clavicle are pulsations of the internal jugular vein (IJV) caused by right ventricular contraction.  Pulsations are especially visible when a person’s head is 10-25o below their feet.

· There are no valves in either the superior vena cava or brachiocephalic vein, thus contraction passes up these vessels into inferior bulb of the IJV.

· IJV is increased in conditions such as mitral valve disease due to higher pressures in pulmonary circulation and the right side of the heart.

Internal Jugular Vein Puncture –

· IJV puncture is useful for diagnostic or therapeutic purposes.  The right internal jugular is preferably used because it is larger and straighter than the left.

· For the procedure, the common carotid is palpated and the needle inserted just lateral (a 30o angle) to the IJV, aiming toward the apex of the triangle formed by the sternal and clavicular heads of the sternocleidomastoid muscle.  The needle is then guided inferolaterally toward the ipsilateral nipple.

Cervicothoracic Ganglion Block –

· To block transmission of stimuli via the cervical and superior thoracic ganglia, anesthetic may be injected around the large cervicothoracic ganglion.

· Such a block may relieve vascular spasms involving the brain and upper limbs.  

· Also beneficial prior to a surgical resection of the ganglion in order to improve patients with excess vasoconstriction in the ipsilateral limb.

Cervical Lesion of the Sympathetic Trunk –

· Lesion of the sympathetic trunk results in a sympathetic disturbance known as Horner’s Syndrome.

· Horner’s Syndrome is characterized by: pupillary constriction – resulting from paralysis of dilator pupillae muscle.

· Also ptosis (drooping of the upper eyelid) – due to paralysis of tarsal muscle integrated with muscle of levator palpebrae superioris.

· Sinking in of the eye – may be caused by paralysis of orbitalis muscle in floor of the orbit.

· Vasodilation and absence of sweating on face or neck – caused by loss of sympathetic innervation to surrounding blood vessels and sweat glands.

Thyroid Ima Artery –

· In ~10% of people there is a small, unpaired thyroid ima artery.
· Most often arises from the brachiocephalic trunk, however, may also arise from the arch of the aorta, right common carotid, subclavian, or internal thoracic arteries.

· Thyroid ima artery ascends along the anterior surface of the trachea (which it supplies) and gives off further branches that supply the isthmus of the thyroid gland.

· The presence of this artery must be considered with procedures in the midline of the neck inferior to the thyroid isthmus (ie. tracheostomy) – it is a potential source of bleeding.

Thyroglossal Duct Cysts –

· Embryologically, the thyroid gland begins in the floor of the pharynx at the foramen cecum in the dorsum of the tongue (refer to illustration on pg. 1034).

· The thyroid gland descends into the neck through the tongue, passing anterior to the hyoid bone and trachea to reach its final position.

· During its migration, the gland is attached to the foramen cecum by a narrow tube, the thyroglossal duct.  Normally this duct will disappear.

· Remnants of this duct occasionally form duct cysts at any point along the path of descent, most often near or within the body of the hyoid bone to form swellings in the anterior neck.

Woo, Jeffery A.
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Ectopic Thyroid Gland

· A result of thyroid’s failure to descend from the base of the tongue—its embryologic origin.

· Incomplete decent often places thyroid at or immediately inferior to the hyoid bone (i.e. high in the neck).

· This is known as a Lingual Thyroid Gland.

· Ectopic thyroid gland represents all existing thyroid tissue if located in median plane of the neck.

· Thyroid glandular tissue occasionally associates with thyroglossal cysts (Blue Box: 1033)

· It is essential that one differentiate between ectopic thyroid gland and thyroglossal cysts.

· Failure to do so can result in total thyroidectomy (see below).

· This renders patient permanently dependent upon thyroid replacement therapy.

Accessory Thyroid Glandular Tissue (ATGT)

· ATGT develops from remnants of the thyroglossal duct.

· ATGT can appear in thymus gland (superior to thyroid gland).

· While functional, it is of insufficient size to maintain normal thyroid function in the event of a total thyroidectomy.

· An accessory thyroid gland may develop lateral to thyroid cartilage, most commonly on thyrohyoid muscle.

Pyramidal Lobe of Thyroid Gland

· 50% of thyroid glands have pyramidal lobes.

· These lobes extend superiorly from the thyroid isthmus, left of the median plane.

· Connective tissue (CT) may extend from the apex of the pyramidal lobe to the Hyoid Bone.

· This CT often contains ATGT.

· Both pyramidal lobes and their apical CT develop from the thyroglossal duct.

Hypertrophy of Thyroid Gland

· Thyroid hypertrophy can compress Trachea, esophagus, and recurrent laryngeal nerves (RLN).

· Non-neoplastic, non-inflammatory enlargement of thyroid gland is called a goiter.

· Enlargement can occur in every direction (even substernally) except superiorly due to sternothyroid and sternohyoid muscle attachments.

· Goiters exclude thyroid enlargement associated with menstruation and pregnancy.

· Goiters can result from lack of iodine.

· Goiter has an Endemic world distribution.

· Multiple types of goiters exist.

· Exopthalmic goiter results from overproduction of thyroid hormone (TH).

· Exopthalmic goiter is characterized by exopthalmos: bulging of the eyes.

Thyroidectomy

· This is the removal of thyroid gland.

· Thyroidectomy may be required for carcinoma or due to surgical necessity.

· There are two types of thyroidectomy: total and subtotal/partial thyroidectomies.

· Subtotal/partial thyroidectomies are used to treat hyperthyroidism.

· The posterior portion of each lobe is preserved.

· This spares the recurrent and superior laryngeal nerves as well as the parathyroid glands.

· Thyroid gland is surrounded by two fascial layers: a fibrous capsule and pretracheal layer of deep cervical fascia. 

· Postoperative hemorrhaging—the collection of blood within these fascial layers—can result in the compression of the trachea.

Recurrent Laryngeal Nerve Injury

· At the inferior poles of thyroid gland, the RLN is intimately related with the inferior thyroid artery (ITA) and its branches.

· The RLN can pass anterior, posterior, or between ITA and its branches.

· Ligation of ITA lateral to thyroid gland allows surgeons to avoid the RLN.

· The left RLN is less likely to be injured than the right RLN.

· Hoarseness typifies unilateral RLN damage.

· Temporary aphonia (abnormal voice production) and laryngeal spasms may also occur due to RLN damage.

· These signs may occur due to:

· Bruising of the RLN during surgery

· Pressure from accumulating blood/exudates postoperatively

External Laryngeal Nerve (ELN) Injury

· ELN is a terminal branch of the superior laryngeal nerve.

· ELN innervates the cricothyroid muscle which is responsible for voice modulation.

· ELN damage may paralyze this muscle, resulting in a monotone voice.

· Ligation of superior thyroid artery superior to thyroid gland allows surgeons to avoid the ELN.

· Preoperative examination allows surgeons to determine if vocal impairment is due to goiter impingement or iatrogenic errors.

Blue Boxes p. 1036-1048

Inadvertent Removal of the Parathyroid Glands (p. 1036)

· Variable position of parathyroid glands puts them in danger of being removed during surgery of the thyroid.

· Superior glands may be as high as the thyroid cartilage; inferior glands may be as low as the superior mediastinum.

· The placement is of concern when searching for abnormalities (ie, parathyroid adenoma, a benign tumor of epithelium associated with hyperparathyroidism)

· No parathyroids=tetany, a severe convulsive disorder, due to ( serum Ca levels. Failure to respond could result in death because respiratory muscles are involved. 

· To prevent this, surgeons preserve the posterior lobe of the thyroid.

Fractures of the Laryngeal Skeleton (p. 1041)

· Laryngeal fractures produce submucous hemorrhage and edema, respiratory obstruction, hoarseness, temporary inability to speak

Laryngoscopy (p. 1043)

· Laryngoscopy is any procedure used to examine the larynx. 

· Indirect laryngoscopy uses a laryngeal mirror to view the larynx. The tongue is pulled away from the oral cavity so it does not cover the epiglottis or laryngeal inlet. 

· Direct Laryngoscopy uses a laryngoscope (tube with a light on the end) for examining the larynx through the mouth.

· Vestibular folds appear pink, and vocal folds appear pearly white.

Valsalva Maneuver (p. 1043)

· The sphincter actions of the vestibular and vocal folds are important during the Valsalva maneuver (forced expiratory effort against a closed airway). 

· The lungs inflate during inspiration and the vestibular and vocal folds abduct.

· At the end of a deep inspiration, the vestibular and vocal folds adduct.  

· ( intrathoracic pressure impedes venous return to right atrium. This allows researchers to study CV effects of ( pressure and ( cardiac filling and cardiac output.

Aspiration of Foreign Bodies (p. 1043)

· A foreign object could be aspirated through the laryngeal inlet into the vestibule of the larynx, where it is trapped superior to the vestibular folds.

· When an object contacts the vestibular epithelium, violent coughing occurs to expel the object. The laryngeal muscles also begin to spasm. 

· If coughing fails, the object will cause laryngeal obstruction=choking. 

· Because the lungs still contain air, the Heimlich maneuver can dislodge the object.

· In extreme cases, a large needle can be inserted through the cricothyroid ligament to allow the entry of air (needle cricothyrotomy), or a tracheostomy tube may be inserted into the trachea. 
Injury to Laryngeal Nerves (p. 1048)

· Injury to the inferior laryngeal nerve causes paralysis of the vocal fold. 
· The voice has a poor quality because the paralyzed fold cannot meet the normal fold. Hoarseness is the most common symptom of larynx disorders. 
· Bilateral paralysis=voice is nearly absent because folds cannot be adducted.
· Injury to the superior laryngeal nerve causes anesthesia of superior laryngeal mucosa. This inactivates the protective mechanism designed to keep foreign bodies out of the larynx.
Superior Laryngeal Nerve Block (p. 1048)

· A superior laryngeal block is given with endotracheal intubation. The needle is inserted midway between the thyroid cartilage and the hyoid bone. 
· The anesthetic reaches both the internal laryngeal nerve and the terminal branch of the superior laryngeal nerve.
· Anesthesia of laryngeal mucosa occurs superior to the vocal folds.
Cancer of Larynx (p. 1048)

· Incidence of CA of larynx is high in smokers and tobacco users. Most patients present with hoarseness, earache, and dysphaigia. 
· Layngectomy (removal of larynx) is performed in severe cases. 
· Vocal rehabilitation can occur. 
Age Changes in the Larynx (p. 1048)

· The larynx grows until 3 years of age, and little else happens until about 12 years of age.
· At puberty, testosterone (. Walls of larynx strengthen, laryngeal cavity enlarges, vocal folds lengthen and thicken, and the laryngeal prominence becomes conspicuous. 
· Abrupt change in length of vocal cords in boys leads to deeper voices. People without testes (eunuchs) have ( testosterone, and thus, their voices will not change unless they are given hormones. 
· Thyroid, cricoid, and arytenoid cartilages ossify as age advances, and usually commences around age 25. 
Blue Boxes.  Catherine Paltoo

p. 1049: Tracheostomy

Tracheostomy: transverse incision through the skin of the neck and anterior wall of the trachea.  It is used to make an adequate airway for those with upper airway obstruction or respiratory failure.  The opening is made in the trachea between the first and second tracheal rings or rings 2-4.  A tracheotomy tube is inserted into the trachea and secured by neck straps.  Remember the following anatomical relationships to avoid problems:

1. The inferior thyroid veins from the thyroid descend anterior to the trachea.

2. There may be a left brachiocephalic vein especially in infants and children.

3. The thymus covers the inferior part of the trachea in infants and children.

4. In infants, the trachea is small, mobile, and soft; it is easy to cut through its posterior wall causing damage to the esophagus.

5. In 10% people, a small thyroid ima artery ascends to the isthmus of the thyroid.

p. 1058: Foreign Bodies in the Laryngopharynx.

A foreign body passing through the laryngopharynx may get stuck in the piriform recess.  If it is sharp like a chicken bone, the object may pierce the mucous membrane and injure the internal laryngeal nerve.  During an attempt to remove the object, vulnerable structures are the superior laryngeal nerve and its internal laryngeal branch.  Injury to these nerves may result in anesthesia of the laryngeal mucous membrane.  Use X-Rays/CT scan or MRI to detect the object and remove it with a pharyngoscope.

p. 1058: Sinus Tract from the Piriform Recess.

Rarely, a sinus tract may pass from the piriform recess to the thyroid gland, which becomes a potential site of thyroiditis.  It develops from a remnant of the thyroglossal duct that adheres to the developing laryngopharynx.  Remove the sinus tract via partial thyroidectomy.

p. 1058: Tonsillectomy.

Dissect the palatine tonsil and the fascial sheet from the tonsillar bed or by a guillotine or snare operation.  Bleeding may occur because of tonsillar artery or other arterial twigs, as well as via the large external palatine vein.  CN IX (glossopharyngeal nerve) and internal carotid artery are vulnerable to injury.

p. 1058: Adenoiditis.

Inflammation of the pharyngeal tonsils (adenoids).  Can obstruct the passage of air from nasal cavities into the nasopharynx, making mouth breathing necessary.  Infection from enlarged pharyngeal tonsils may spread to tubal tonsils, causing swelling and closure of the pharyngotympanic tubes.  Hearing may be impaired from nasal obstruction and blockage of the pharyngotympanic tubes.  Otitis media occurs via spread of infection from nasopharynx to middle ear, resulting in either temporary or permanent loss.

p. 1058: Branchial Fistula (Abnormal canal).

Opens internally into the tonsillar cleft and externally on the side of the neck.  It results from remnants of the second pharyngeal pouch and second pharyngeal groove (cleft).  The fistula ascends from its cervical opening through the subcutaneous tissue, platsyma, and fascia of the neck to enter the carotid sheath.  It then passes between the internal and external carotid arteries toward its opening into the tonsillar cleft.

p. 1060: Branchial Sinuses and Cysts: Both can be excised.

Branchial Sinus: a narrow canal formed when the embryonic cervical sinus fails to disappear and thus retains its connection with the lateral surface.  Its opening lies anywhere along the anterior border of the sternocleidomastoid muscle.

Branchial Cyst: if the remnant of the cervical sinus is not connected with the surface and usually located just inferior to the angle of the mandible.

1061-1088

 ESOPHAGEAL INJURIES

 Rarest penetrating next trauma, but have the greatest morbidity due to post-op or other procedural complications.  

 Often hidden and difficult to detect, especially if isolated.  

 Often occur with an airway injury (region anterior to the esophagus). 

 Nearly all missed diagnoses cause death; 50% who have reparative surgery die.

 TRACHEOESOPHAGEAL FISTULA (See page 1061 for figures)

 Most common congenital anomaly of the esophagus.

 Caused by abnormal septal division of esophagus and trachea.

 Usually occurs with esophageal atresia.

 90% cases:  proximal esophagus ends in a blind pouch, distal end communicates with trachea; pouch fills with mucus which infant aspirates.

 Fewer cases:  proximal esophagus communicates with trachea, distal end joins stomach.

 ESOPHAGEAL CANCER

 Most common complaint is dysphagia.

 Painful swallowing may indicate spread to periesophageal tissues; 

 Hoarseness caused by compression of recurrent laryngeal nerve.

 Enlarged inferior deep cervical nodes may be present.

 Normally diagnosed (by esophagoscopy) when lumen has already dec. by 30-50%. 

 ZONES OF PENETRATING NECK INJURY

 Used to identify structures at risk for trauma

 Injuries in zone 1 or 3 obstruct airway- greatest morbidity and mortality risk, b/c injury is difficult to visualize and repair, vascular damage difficult to control.

 Injuries in zone 2 most common and least serious since direct pressure can control blood loss.

 ZONE 1:

 Region:  Root of neck (From clavicles and manubrium to cricoid cartilage)

 Structures:  cervical pleurae, lungs, thyroid, parathyroid glands, trachea, esophagus, common carotid a., jugular v., cervical region of vertebral column.

 ZONE 2:

 Region:  Cricoid cartilage to angles of the mandible

 Structures:  Superior poles of thyroid, thyroid and cricoid cartilages, larynx, laryngopharynx, carotid a., jugular v., esophagus, cervical region of vertebral column.

 ZONE 3:

 Region:  Angles of mandibles superiorly

 Structures:  Salivary glands, oral and nasal cavities, oropharynx, nasopharynx.

 RADICAL NECK DISSECTIONS

 Used when cancer invades lymphatics, deep cervical nodes, and surrounding tissues.

 Attempt to remove all tissues, including most cutaneous branches of cervical plexus, that contains lymph tissue, while retaining major arteries, brachial plexus, CN X, phrenic n.

 Deep cervical nodes may be involved in spread from thorax or abdomen.  They are often referred to as the 'cervical sentinel lymph nodes' since they may be the first indicator of cancer in region.

 CRANIAL NERVE INJURIES

 Frequently occurs with fracture to base of skull.

 Movement of brain may tear or bruise CN fibers (esp. CN 1)

 Paralysis may not be evident for days; partial/complete recovery can occur (except CN I and II).

 ANOSMIA

 Loss of CN I fibers occurs with age.

 Most patients complain of lost taste sensation, but usually an olfactory dysfunction.

 Test by blindfolding and asking to identify common odor with one naris occluded (anosmia is usually unilateral).  Test each naris separately.  If unilateral, patient may not notice deficit.

 Viral or allergic rhinitis- inflammation of nasal mucus memb.- may cause transitory loss of smell.

 Other causes of anosmia:  injury to nasal mucosa, CN I fibers, bulb, or tract.

 Severe head injury may tear bulbs away from nerve or nerves passing t/o cribriform plate may be torn.

  Anosmia may indicate fracture to base of cranium and CSF rhinorrhea (leakage of CSF t/o nose).

 Tumor/abscess in frontal lobe or meningeal tumor in ant. cranial fossa may cause anosmia.

 OLFACTORY HALLUCINATIONS AND "UNCINATE FITS"

 Accompany temporal lobe lesions.

 Lesion of lateral olfactory area (deep to uncus) may cause temporal lobe epilepsy/uncinate fits-

 imaginary disagreeable odors and involuntary mvt. of lips and tongue.
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Papilledema

-Caused by a prolonged increase in CSF pressure (from increased intracranial pressure) on the subarachnoid space surrounding the optic nerve, which compresses the central vein and impedes the return of venous blood from the retina

-This causes a swelling of the tributaries of the retinal vein and edema of the optic disc (papilledema) which can be observed during ophthalmoscopy

-Some of the edema results from enlarged axons, attributed to obstruction of axonal transport within the optic nerve fibers

-Patients should be examined before a puncture of the lumbar cistern because a sudden inferior release of intracranial pressure may result in herniation of the cerebellum through the foramen magnum

Optic Neuritis

-Refers to lesions of the optic nerve that cause diminution of visual acuity, with or without changes in peripheral fields

-May be causes by inflammatory, degenerative, demyelinating, or toxic disorders and many toxic substances (e.g., methyl and ethyl alcohol, tobacco, lead, or mercury)

-The optic disc appears pale and smaller than usual on the ophthalamic examination

Visual Field Defects

-Visual fields are tested for blindness by detecting lesions of the visual pathway which usually develop insidiously  

-Visual field defects result from lesions that affect parts of the visual pathway; the type of defect depends on where the pathway is interrupted:

1. Section of the right optic nerve results in blindness in the temporal and nasal fields of R.eye

2. Section of the optic chiasm reduces peripheral vision (bitemporal hemianopsia)

3. Section of the right optic tract eliminates vision from the left temporal and right nasal visual fields;  a lesion of the optic tract causes a contralateral (homonymous hemianopsia)

This is the most common form of visual field loss and is often observed in stroke patients

-Defects of vision caused by compression of the optic chiasm may result from tumors of the pituitary gland and berry aneurysms of the internal carotid or the precommisural part of the anterior cerebral artery

Oculomotor Nerve Palsy

-A lesion that interrupts CN III fibers causes paralysis of all extraocular muscles except the superior oblique and lateral rectus, but including sphincter pupillae and the ciliary muscle

Signs of a complete lesion of CNIII are:


1.   Ptosis (drooping) of the upper eyelid by paralysis of levator palpebrae superioris


2.   No pupillary (light) reflex (constriction of the pupil) in the affected eye 

3.   Dilation of the pupil resulting from interruption of the Parasympathetic nerve fibers to the iris, leaving the dilator pupillae muscle unopposed

4. Eyeball abducted and slightly inferior 

5. No accommodation
Compression of CN III

-Rapidly increasing intracranial pressure often compresses CN III against the crest of the petrous part of the temporal bone

-The autonomic fibers are superficial and are affected first; the first sign of CN III compression is ipsilateral slowness of the pupillary response to light

-Aneurysm of the posterior cerebral or superior cerebellar artery may also exert pressure on the CN III as it passes between these vessels depending on the extend of the exertion

-CN III lies in the lateral wall of the cavernous sinus and injuries or infection may affect this sinus

Trochlear Nerve Injury

-CN IV may be torn in severe head injuries because of it’s long intracranial course, but is  rarely paralyzed alone

-The characteristic sign is diplopia (double vision) when looking down because the inferior rectus normally assists the inferior oblique in moving the eyeball inferiorly

Becky Watson

Trigeminal Nerve Injury:  (p. 1096)


The trigeminal nerve or its nuclei can be injured by trauma, tumors, aneurisms, or several disease states.  An injury to this nerve can cause paralysis of the muscles of mastication with deviation of the mandible toward the side of the lesion, loss of soft touch, pain, and temperature sensation in the face, and loss of the corneal and sneezing reflexes.  


Trigeminal neuralgia (tic douloureux) is characterized by excruciating pain in the area of distribution of the maxillary and/or mandibular divisions that is set off by touching a sensitive facial area.  Usually the cause is undetectable, but inflammation of the petrous part of the temporal bone or an artery that lies close to the sensory root of CN V is often present.

Abducent Nerve Injury (p.1097)


CN VI has a long intracranial course and makes a sharp bend over the crest of the petrous portion of the temporal bone after entering the dura, so it is often stretched when intracranial pressure is increased.  Damage can also occur from an aneurysm of the cerebral aterial circle of Willis, pressure from an atherosclerotic internal carotid, or from thrombosis in the cavernous sinus.  Complete paralysis of CN VI causes paralysis of the lateral rectus muscle, and leads to medial deviation of the affected eye.  Diplopia, or double vision, is present except when gazing to the side opposite the lesion.  

Facial Nerve Injury (p.1098-1102)


CN VII is the most frequently paralyzed of all the cranial motor nerves.  A lesion of CN VII near its origin or the geniculate ganglion causes loss of ipsilateral, upper and lower facial motor control, taste, and autonomic control of lacrimal and salivary glands.  A lesion between the geniculate ganglion and the origin of the chorda tympani causes the same defects except that lacrimal secretion isn’t affected.  A central lesion of the nerve causes lower facial muscle, contralateral paralysis.  CN VII can be compressed by viral inflammation and swelling as it passes through the facial canal.


Bell’s palsy, a common peripheral nerve paralysis of CN VII, causes a sudden loss of muscle control over an entire side of the face, with no other neurological symptoms.  It often follows exposure to cold, but may also be caused by a parotid tumor.  Recovery usually takes a few weeks, but in severe cases may take almost 3 months.


The branches of CN VII are superficial, so are subject to injury from stab or gunshot wounds, cuts, birth injury, or temporal bone fracture.  Brain tumors, aneurysms, menigial infection, and herpes virus also can affect the facial nerve.  Hearing is usually not impaired, but the ear may become sensitive to low tones if the stapedius is paralyzed.

Vestibulocochlear Nerve Injuries (p.1103)


Though the vestibular and cochlear nerves are essentially independent, peripheral lesions often affect both due to their close relationship.  Lesions of CN VIII may cause tinnitus, vertigo, and hearing impairment.  Central lesions may involve either division.

Deafness:


There are two kinds of deafness.  Conductive deafness involves the external or middle ear.  Sensorineural deafness involves the cochlea or the pathway from cochlea to brain.

Acoustic Neuroma:


An acoustic neuroma is a slow-growing, benign tumor of Schwann cells.  It begins in the vestibular nerve, but an early symptom is usually loss of hearing.  Dysequilibrium and tinnitus are also common.

Trauma and Vertigo:


Head trauma often causes headache, dizziness, and vertigo.  Vertigo is a hallucination of movement, and often involves a spinning, swaying, or falling sensation.  The symptoms are often accompanied by nausea and vomiting, and are usually related to a peripheral vestibular nerve lesion.

Meniere Syndrome:


Meniere disease causes recurrent attacks of tinnitus, hearing loss, and vertigo, accompanied by a sense of pressure in the ear, sound distortion, and noise sensitivity.  It affects patients of all ages, though usually middle aged and older.  The attacks of vertigo may last minutes or hours.  Endolymphatic hydrops, an increase in the endolymph volume in the internal ear, is a consistent symptom.  This causes ballooning of the cochlear duct, utricle, and sacclue.

Vestibular disease:


Vestibular disease can begin with a middle ear infection or thrombosis in a labyrinthine artery.  A common cause of unilateral vestibular symptoms is a transient ischemic attack (TIA) from temporary occlusion of part of the cerebral arterial circle.  This can lead to thrombosis of a cerebral artery and stoke.
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GLOSSOPHARYNGEAL LESIONS:
Lesions of the CN IX or nucleus are rare and not associated with perceptible dysfunction. Taste and the ipsilateral gag reflex are gone from the posterior third of the tongue. Injuries to the nerve due to tumors or infection involves other nerves, like CN X and XI when passing through the jugular foramen= Jugular foramen syndrome. Pain in the distribution of CN IX can be due to a nerve damage from a tumor in the neck. 

GLOSSOPHARYNGEAL NEURALGIA

Rare idiopathic sudden burning or stabbing pain initiated by swallowing, tongue protrusion, talking, eating or touching palatine tonsil.

VAGUS NERVE LESIONS 

Injury to pharyngeal branches causes dysphagia. Injury to superior laryngeal nerves causes anesthesia of the upper larynx and paralysis of cricothyroid muscle. Recurrent laryngeal nerve lesions can be due to aortic arch aneurysms or involvement in neck, heart or lung operations. Unilateral injury causes hoarseness and dysphonia. Bilateral injury causes aphonia  and respiratory stridor. Due to its longer course, the left recurrent is most prone to injury. 

CN XI SPINAL ROOT INJURY

Susceptible to injury in posterior triangle during surgical procedures. Produces weakness and atrophy of trapezius, and impaired roation due to weakened sternocleidomastoid. See weakness upon shrugging and scapular winging, especially while limbs are extended. Discernable from long thoracic nerve injury by this fact. 

CN XII INJURY

Ipsilateral paralysis with progressive atrophy. Tongue deviates to the side of the lesion when protruded due to the unopposed action of genioglossus. .   

