SPREAD OF INFECTION IN THE NECK

The investing layer of deep cervical fascia helps to prevent the spread of abscesses – circumscribed collections of pus caused by tissue destruction.  If an infection occurs between the investing layer of fascia and that surrounding the infrahyoid muscles, the infection usually will not spread beyond the edge of the manubrium.  If, however, the infection occurs between the investing pretracheal layers of fascia, it can spread into the thoracic cavity anterior to the pericardium.  Pus from an abscess posterior to the prevertebral layer of fascia may exten laterally to the neck and form a sswelling posterior to the SCM.  The pus may perforate the prevertebral layer of fascia and enter the retropharyngeal space, producing a bulge in the pharynx (retropharyngeal abscess).  This swelling may cause difficulty in swallowing (dysphagia) and speaking (dysphonia).  

INJURY OF PLATYSMA

Paralysis of the platysma (e.g. resulting from injury to the cervical branch of the facial nerve) causes the skin to fall away from the neck in stack folds.  Consequently, during surgical dissections of the neck, extra care is necessary to preserve this branch of the facial nerve.  In incisions of the neck, it is imperative that severed ends of the platysma be approximated to overcome unsightly postoperative skin defects.

INJURY OF SCM

Occasionally, the SCM is injured when an infant’s head is pulled excessively during a difficult birth, tearing its fibers.  The lesion may include a branch of the accessory nerve, denervating part of the SCM.  If untreated the lesion may result in torticollis (wry neck), a flexion deformity of the neck.  There is a tilt and rotation of the head to one side and restricted rotation to the other side.  Stiffness of the neck results from fibrosis and shortening of the SCM.  Surgical release of a partially fibrotic SCM from its distal attachments to the manubrium and clavicle may be necessary to enable the person to tilt and rotate the head normally.

SUBCLAVIAN VEIN PUNCTURE

The right subclavian bein often is the point of entry to the venous systen for central line placement.  This technique is used to administer parenteral fliuds (nutritional fluid not introduced via the digestive system) and medications and to measure the central venous pressure.  The pleura and/or the subclavian artery are in danger of puncture during this procedure.

PROMINENCE OF EXTERNAL JUGULAR VEIN

When venous pressure is within the normal range, the blood distending the EJV is either not apparent or observable for only a short distance at thebase of the neck.  However, when the pressure rises – as during heart failure for example – the EJV becomes prominent throughout its course along the side of the neck.  Consequently, routine observation for distention of the EJV during physical examinations may reveal diagnostic signs of heart failure, obstruction of the superior vena cava (e.g. by tumour cells), enlarged  supraclavicular lymph nodes, or increased intrathoracic pressure.

DISSECTIONS IN THE POSTERIOR TRIANGLE

Care is essential during surgical dissections in the posterior triangle inferior to the accessory nerve (CN XI) because of the presence of many vessels and nerves.  To preserve the continuity of CN XI during dissections for removal of cancerous lymph nodes, for example, the nerve is isolated at the outset and separated from the nodes.

LESIONS OF SPINAL ROOT OF CN XI

Lesions of this root are uncommon; however, the nerve may be damaged by traumatic injury, neck lacerations, and surgical neck dissections.  A unilateral lesion usually does not produce an abnormal position of the head; however, weakness can occur in turning the head to one side against resistance.  Drooping of the shoulder is an obvious sign of injury to the spional root of CN XI.  Unilateral paralysis of the trapezius is evident by the patient’s inability to elevate and retract the shoulder and by difficulty in elevating the arm superior to the horizontal level.

SEVERANCE OF PHRENIC NERVE AND PHRENIC NERVE BLOCK

Severance of a phrenic nerve results in paralysis of the corresponding half of the diaphragm.  A phrenic nerve block will produce a short period of paralysis of the diaphragm on one side (e.g. for a lung operation).  The anesthetic agent is injected around the nerve where is lies on the anterior surface of the anterior scalene muscle.  

CERVICAL AND BRACHIAL PLEXUS

Regional anesthesia often is used for surgical procedures in the neck region or upper limb.  In a cervical plexus block, an anesthetic agent is injected at several points along the posterior border of SCM, mainly at the junction of its superior and inferior thirds – the nerve point of the neck (*Dr. Lieska calls this “Erb’s Point”).  For anesthesia of the upper limb, a supraclavicular brachial plexus block often is used where an anesthetic is injected into the axillary sheath around the supraclavicular part of the brachial plexus.  The main injection site is superior to the midpoint of the clacicle.

LIGATION OF EXTERNAL CAROTID ARTERY

Sometimes ligation of an external carotid artery is necessary to control bleeding from one of its relatively inacessible branches.  This procedure decreases blood flow through the artery and its branches but does not eliminate it.  Blood will flow retrogradely into the artery from the external carotid artery on the other sidc through communications between its branches (e.g. those in the face and scalp).  When the external carotid or subclavian arteries are ligated, the descending branch of the occipital artery provides the main collateral circulation, anastomosing with the vertebral and deep cervical arteries.

SURGICAL DISSECTION OF CAROTID TRIANGLE

The carotid triangle provides an important surgical approach to the carotid system of arteries, the IJV, the vagus and hypoglossal nerves, and the cervical sympathetic trunk.  Damage or compression of the laryngeal branches of the vagus nerve during surgical dissection of the triangle may produce an alteration in the voice because these nerves supply laryngeal muscles.

CAROTID PULSE

The carotid pulse (neck pulse) is easily felt by palpating the common carotid artery in the side of the neck, where it lies in a groove between the trachea and the infrahyoid muscles.  It is usually easily palpated just deep to the anterior border of the SCM at the level of the superior border of the thyroid cartilage.  It is routinely checked during cardiopulmonary resuscitation (CPR).  Absence of carotide pulse indicated cardiac arrest.

INTERNAL JUGULAR PULSE

Pulsations of the IJV caused by contraction of the right ventricle of the heart may be palpable superior to the medial end of the clavicle.  The pulsations usually are visiable when the person’s hand is 10 to 25( lower than the feet.  Because there are no valves in the brachiocephalic vein or superior vena cava, a wave of contraction passes up these vessels to the IJV.  The presence of valves in the IJV and subclavian vein, near their respective junctions prevents backflow during heart contractions.

INTERNAL JUGULAR VEIN PUNCTURE

A needle and catheter may be inserted into the IJV for diagnostic or therapeutic purposes.  During this procedure, the clinician palpates the common carotid artery and inserts the needle into the IJV just lateral to it at a 30( angle, aiming at the apex of the triangle between the sternal and clavicular heads of the SCM.  The needle is then directed inferolaterally toward the ipsilateral nipple.

CERVICOTHORACIC GANGLION BLOCK

Anesthetic injected around the cervicothoracic (stellate) ganglion blocks transmission of stimuli through the cervical and superior thoracic ganglia.  The cervicothoracic ganglion block may relieve vascular spasms involving the brain and upper limb.  It is also useful when deciding if surgical resection of the ganglion would be beneficial to a person with excess vasoconstriction of the ipsilateral limb.

LESION OF SYMPATHETIC TRUNK

A lesion of a sympathetic trunk in the neck results in a sympathetic disturbance – Horner’s syndrome – characterized by: 1) pupillary constriction – resulting from paralysis of the dilator pupillae, 2) ptosis – resulting from paralysis of smooth muscle intermingled with striated muscle of the levator palpebrae superioris, 3) apparent enophthalmos – possibly caused by paralysis of smooth muscle (orbitalis) in the floor of the orbit, and 4) vasodilation and absence of sweating on the face and neck – caused by a lack of sympathetic (vasoconstrictive) nerve supply to blood vessels and sweat glands.

RADICAL NECK DISSECTIONS

In radical neck dissections performed when cancer invades the lymphatics, the deep cervical lymph nodes and the tissues around them are removed as completely as possible.  While major arteris, the brachial plexus, CN X, and the phrenic nerve are preserved, most cutaneous nerves are preserved, most cutaneous branches of the cervical plexus are removed.  The aim of the dissection is to remove all tissue that contains lymph nodes in one place to try to prevent cancerous cells from escaping and cirulating, thereby causing metastasis of the cancer.

PYRAMIDAL LOBE OF THYROID GLAND

Approximately 50% of thyroid glands have a small prominence – the pyramidal lobe – on the superior surface of the isthmus of the thyroid gland, usually to the left of the median plance.  A band of connective tissue containing muscle may continue from the pyramidal lobe to the hyoid bone.

THYROIDECTOMY AND INADVERTENT REMOVAL OF PARATHYROID GLANDS

During a total thyroidectomy the parathyroid glands are in danger of being inadvertently damaged or removed; however, they are safe during subtotal thyroidectomy because the most posterior part of the thyroid gland is usually preserved.  Variability in the position of the parathyroid glands, especially the ingerior ones, puts them in fanger of being removed during surgery on the thyroid gland.  If the parathyroid glands are inadvertently removed during surgery, the patient suffers from tetany.  The generalized convulsive muscle spasms result from a fall in blood calcium levels.  

ACCESSORY THYROID GLAND

 An accessory thyroid gland may develop in the neck lateral to the thyroid cartilage; usually it lies on the thyroid muscle.  Although functional, this tissue is often insufficient to maintain normal function if the thyroid gland is removed.  The pyramidal lobe and its connective tissue continuation may also contain thyroid tissue.  Accessory thyroid tissue, like that of a pyramidal lobe, originates from remnants of the thyroglossal duct – a transitory endodermal tube extending from the posterior tongue region of the embryo carrying the thyroid-forming tissue at the descending distal end.

INJURY TO THE LARYNGEAL NERVES

The recurrent laryngeal nerves are vulnerable to injury during thyroidectomy and other surgical operations in the anterior traignels of the neck.  Because the inferior laryngeal nerve innervates the muscles moving the vocal fold, injury results in paralysis of the vocal fold.  The voice is initially poor (hoarse) because the paralyzed fold cannot meet the normal vocal fold.  When paralysis of both vocal folds occurs, the voice is almost completely absent because the folds cannot be adducted sufficiently to produce tone.  Further, patients suffer dyspnea during exertion because of the inavility to abduct the vocal folds to permit increased respiration.  The struggle to breath may result in stridor (high-pitched, noisy respiration) and panic.  Tracheostomy may be required.  Hoarseness is the most common symptom of serious disorders of the larynx, such as carcinoma of the vocal folds.

FRACTURES OF LARYNGEAL SKELETON

Laryngeal fractures result from blows received in sports swuch as kick boxing and hockey or from compression by a shoulder strap during automobile accident.  Laryngeal fractures produce submucous hemorrhage and edema, respiratory obstruyction, hoarseness, and sometimes temporary inability to speak.  Calcificatyion of the laryngeal fracture cartilage occurs in elderly people.  It is therefore more likely to fracture during compression (e.g. by a seatbelt).

LARYNGOSCOPY

Laryngoscopy is any procedure used to examine the interior of the larynx.  The larynx may be examined visually by indirect laryngoscopy using a laryngeal mirror or it may be viewed by direct laryngoscopy using an endoscopic laryngoscope.  The vestibular folds normally appear pink and lie laterally, whereas the vocal folds are usually pearly white and appear medial to the vesitbular folds.

ASPIRATION OF FOREIGN BODIES
A foreign object, such as a piece of steak, may accidentaly pass through the laryngeal inlet into the vestibule of the larynx, where it becomes trapped superior to the vestibular folds.  When a foreign object enters the bestibule, the laryngeal muscles go into spasm, tensing the vocal folds.  The rima glottidis closes and no air enters the trachea.  Emergency therapy must be given to open the airway.  The procedure used depends on the condition of the patient, the facilities available, and the experience of the person giv ing first aid.  Because the lungs still contain air, sudden compression of the abdomen (Heimlick maneuver) causes the diaphragm to elevate and compress the lungs, expelling air from the trachea into the larynx.  This maneuver usually dislodges the food or other material from the larynx.

TRACHEOTOMY AND TRACHEOSTOMY

The trachea may be opened by making a median incision superior or inferior to the thyroid isthmus.  An emergency tracheotomy (usually intended to be temporary) is more difficult inferior to the isthmus because the trachea recedes as it descends and it has hazerdous anterior relations.  A transverse incision through the skin of the neck and anterior wall of the trrachea (surgical tracheostomy) establishes a long-term airway in persons with upper airway obstruction or respiratory failure.  The sternohyoid and sternothyroid musces are retracted laterally, and the isthmus of the thyroid gland is either divided or retracted superiorly.  An opening is made in the trachea between the 1st and 2nd tracheal rings or through the 2nd through 4th rings.  A tracheostomy tube is then inserted into the trachea and secured by neck straps.  To avoid complication during a tracheostomy, recall the following anatomical relationships: 1) inferior throid veins arise from the thyroid plexus of veins and descend on the anterolateral surface of the trachea, 2) a small thyroidea ima artery may be present and ascend to the isthmus of the thyroid gland, 3) the thymus covers the inferior part of the trachea in infants and children, and 4) the trachea is small, movile, and soft in infants, making it easy to cut through its posterior wall and damage the esophagus.

TONSILLITIS AND TONSILLECTOMY

Tonsillitis – inflammation of the tonsils, especially of the palatine tonsils – may result in a tonsillectomy being performed by dissecting the tonsil from the tonsillar bed.  The operation involves removal of the tonsil and the fascial sheet covering the tonsillary bed.  Because of the rich blood supply of the tonsil, bleeding may arise from the tonsillary artery or other arterial twigs; however, bleeding commonly arises from the large external palatime bein.  The glossopharyngeal nerve (CN IX) accompanies the tonsillar artery on the lateral wall of the pharynx and is vulnerable to injury because this wall is thin.  The majority of complications during tonsillectomy are vascular or septic (related to the presence of pus-forming and other pathogenic organisms, or their toxins, in the blood or tissues).  The internal carotid artery is especially vulnerable when it is tortuous as it lies directly lateral to the tonsil.

ADENOIDITIS

Adenoiditis – inflammation of the pharyngeal tonsils (adenoids) – can obstruct passage of air from the nasal cavities through the choanae into the nasopharynx, making mouth breathing necessary.  Infection from the enlarged pharyngeal tonsils may also spread to the tubal tonsils, causing swelling and closure of the pharyngotympanic tubes.  Impairment of hearing may result from nasal obstruction and blockage of these tubes.  Infection spreading from the nasopharynx to the middle ear causes otitis media, which may produce temporary or permanent hearing loss.

FOREIGN BODIES IN LARYNGOPHARYNX

Foreign bodies entering the pharynx may become lodged in the piriform recess.  If the object (e.g. a chicke bone) is sharp, it may pierce the mucous membrane and injure the superior laryngeal nerve and its internal laryngeal brance.  Similarly, the nerves may be injured if the instrument used to remove the foreign body accidentally pierces the mucous membrane.  Injury to these nerves may result in anesthesia of the laryngeal mucous membrane as far anteriorly as the vocal folds.  Young children swallow various objects, most of which reach the stomach and subsequently pass through the GI tract without difficulty.  In some cases, the foreign body stops at the inferior end of the laryngopharynx, its narrowest part.  A radiographic examination, CT scan or MRI will reveal the presence of a radiopaque foreign object.  Foreign bodies in the pharynx are often removed under direct vision through a pharyngoscope.  

ZONES OF PENETRATING NECK TRAUMA

Three zones are common clinical guides to the seriousness of neck trauma.  The zones provide an understanding of structures that are at risk when there are penetrating neck injuries.
Zone 1: root of neck extening from the clavicles and manubrium to the cricoid cartilage.  Structures in jeopardy are: cervical pleurae, apices of lungs, thyroid and parathyroid glands, trachea, esophagus, common carotid arteries, jugular veins, and cervical region of the vertebral column.

Zone 2: cricoid cartilage to the angles of the mandible.  Structures in jeopardy are: apioces of the thyroid gland, thyroid and cricoid cartilages, larynx, laryngopharynx, carotid arteries, jugular veins, esophagus, and cervical region of the vertebral column.

Zone 3: superior to the angles of the mandible.  Structures in jeopardy are: salivary glands, facial nerve, oral and nasal cavities, oropharynx, and nasopharynx.

Injuries in zones 1 and 2 obstruct the airway and have the greatest risk for morbidity and mortality because injured structures are difficult to visualize and repair and because vascular damage is difficult to control.  Injuries in Zone 2 are most commone; however, morbidity and mortality are lower because physicians can control vascular damage by direct pressure and surgeons can visualize and treat injured structures.

