Autonomic System and Lymph Drainage

CERVICAL SYMPATHETIC CHAIN
· It lies on the prevertebral fascia and muscles deep to the carotid sheath.

· Each trunk has three ganglia and is continuous below with the ganglionated thoracic trunk.
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® Transverse cervical nerve (C2,3) - supplies skin over the
anterior and lateral neck.

® Supraclavicular nerves (C3, 4) — supply skin above and
below clavicle (Fig. 23.10).

® Communications with the hypoglossal nerve — fibres from
Cl are carried by the hypoglossal nerve to geniohyoid and
thyrohyoid, and also contribute to the upper loop of the
ansa cervicalis, which supplies the infrahyoid muscles.

® Muscle branches to prevertebral muscles, sternocleidomas-
toid, trapezius and levator scapulae.

Figure 23.10 This painful case of herpes zoster (shingles) involves
the €2, 3 and 4 nerves - note that the C4 nerve covers the anterior

chest with blisters, but ends quite sharply as the lower part of the
chest wall is innervated by T1, T2 spinal nerves
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Figure 23.11 Cervical sympathetic ganglia

1he nerve winds around the lateral border of scalenu:
anterior and passes down its anterior surface, It is here cov:
ered by prevertebral fascia and crossed by the interna

jugular vein, transverse cervical and suprascapular arteries
and the subclavian vein.

Relations in the thorax

The phrenic nerve’s cervical origins explain why pain origi-
nating in the parietal pleura, pericardium or the peritoneum
underlying the diaphragm is often referred to the should
region (p. 51). The clinical causes are many, but a ruptured
abdominal viscus or intraperitoneal blood which irritates
the peritoneum, from, for example, a burst appendicitis
ectopic pregnancy, may present as shoulder tip pain. -
Dorsal rami of the cervical nerves supply each side of the
midline posteriorly. The largest nerve, the greater occipital
(C2), supplies much of the back of the scalp.

THE AUTONOMIC SYSTEM
Sympathetic

The cervical sympathetic trunks lic on the prevertebral fascia
and muscles deep to the carotid sheath. Each trunk has three
ganglia and is continuous below with the ganglionated tho-
racic trunk. Preganglionic fibres arise mainly in the first
thoracic segment; postganglionic fibres are distributed as vis-
ceral, spinal and vascular branches.

The superior cervical ganglion (Fig. 23.11) lies opposite
the second and third cervical transverse processes behind the
angle of the mandible. Its postganglionic fibres pass:
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· Post ganglionic fibers are distributed as visceral, spinal and vascular branches.
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SUPERIOR GANGLION
· It lies opposite the 2nd and 3rd cervical transverse processes behind the angle of the mandible. Its post ganglionic fibers pass to: 

· 1. Branches of the Common and External carotid arteries.

· 2. Internal carotid artery and its intra cranial branches (carotid plexus).

· 3. Pharyngeal  and laryngeal branches.

· 4. Cardiac branches.

· 5. Grey rami communicantes to the upper four cervical nerves. 

· 6.Cranial nerve branches to the 9th ,10th and 12th nerves. 

MIDDLE CERVICAL GANGLION
· It is at the level of the 6th cervical vertebra and cricoid cartilage. Its post ganglionic fibers pass to : (MCQ) 
· 1. Inferior thyroid artery.
· 2. Cardiac plexus . 

· 3. Ansa subclavia which pass around the subclavian artery.

· 4.Grey rami to the 5th and 6th cervical nerves.

INFERIOR GANGLION
· It lies opposite the 7th cervical vertebra. Its post ganglionic fibers pass to: 

· 1. Vertebral & subclavian arteries.

· 2. Cardiac plexus.

· 3. Grey rami to the 7th and 8th cervical nerves.

· 4. A loop to the middle ganglion (ansa subclavia) 

· In half of the population the inferior ganglion combines with 1st thoracic ganglion to form the stellate ganglion. It lies on the neck of the first rib.
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HORNER’ S SYNDROME
· It is due to an interruption to the nerve supply of the orbit.

· Causes :

· Trauma to the cervical part of the sympathetic trunk.

· Traction of the stellate ganglion by a cervical rib. 

· Cancer that can interrupt the sympathetic pathway to the orbit.

· Manifestations :

· 1. Constriction of the pupil.

· 2. Ptosis.

· 3. Enophthalmos.

· 4. Hot , dry and flushed face on the affected side.

PARASYMPATHETIC SYSTEM
· The fibers pass in the oculomotor, facial,glossopharyngeal and vagus nerves.

· They relay in one of the (4) parasympathetic ganglia of the head which are :

· Ciliary.

· Pterygopalatine.

· Submandibular.

· Otic.
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CILIARY GANGLION

· Position

· In the orbit posterolateral to the optic nerve.
· Preganglionic fibers
· From the inferior division of the oculomotor nerve (via the branch to the inferior oblique ).

· Postganglionic fibers
·  To the sphincter pupillae and ciliary muscles through the short ciliary nerves.

· Other fibers passing (without relay) :

· 1. Sympathetic from the (SCG) to the eyeball.

· 2. Sensory from the eyeball through the nasociliary nerve.
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PTERYGOPALATINE GANGLION
· It is deeply placed in the pterygopalatine fossa.

· It is suspended from the maxillary nerve.

· Preganglionic fibers

· From the facial nerve (in the middle ear) through the greater petrosal nerve. 

· Postganglionic parasympathetic fibers

· To the Lacrimal gland, glands of the nose, palate and nasopharynx.
· Sympathetic fibers :

· From the SCG through the internal carotid plexus to supply the nose, palate and nasopharynx.

· Sensory fibers :

· From the nose, palate and nasopharynx are conveyed through the ganglion to the maxillary nerve.
· Because of its distribution, stimulation of this ganglion causes the manifestations of (Hay Fever) :

· Watering eyes, running nose and itching palate and back of the mouth.
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SUBMANDIBULAR GANGLION
· It is lateral to the hyoglossus muscle and suspended from the lingual nerve.

· Preganglionic fibers

· From the facial nerve in its chorda tympani branch which has a ride through the lingual nerve.
· Post ganglionic fibers 

· Supply the submandibular, sublingual and other glands in the buccal mucosa.

· Sympathetic fibers : 

· From the SCG to the glands in the floor of the mouth.

· Taste fibers :

· May pass through the ganglion.
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OTIC GANGLION
· It lies medial to the mandibular nerve on the tensor veli palatini.

· It receives postganglionic sympathetic fibers from the SCG to the parotid gland

· The preganglionic fibers are from the glossopharyngeal nerve through its tympanic plexus and the lesser petrosal nerve.

· The postganglionic fibers pass through the auriculotemporal nerve to the parotid gland.
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LYMPH DRAINAGE
· The lymph nodes of the head & neck are divided into two groups

· (A) Circular chain around the base of the skull.

· (B) Deep and Superficial cervical chains accompanying the great veins of the neck. 


[image: image10]
CIRCUALR CHAIN
· It consists of (7) groups :

· 1. Occipital 

· It is around the occipital artery.

· It drains the posterior scalp and adjacent neck.

· 2. Retroauricular (mastoid)

· It is on the mastoid process. 

· It drains the ext.acoustic meatus, posterior auricle and the adjacent scalp.

· 3. Parotid :

· Superficial : in front of the tragus. It drains the ext.meatus,front of the auricle and the adjacent scalp.

· Deep : It is in the parotid gland

· It drains : anterior scalp,lateral eyelids, upper molar teeth,orbit, ext.meatus and the parotid gland.

· 4. Submandibular 

· It is between the mandible and the submandibular gland.

· It drains : ant.nasal cavities,tongue,teeth and gums, submandibular and sublingual glands, all the face except (lateral eye lids and the medial part of the lower lip and chin)

· 5. Buccal (facial)

· Along the facial vein 

· 6. Submental 

· It is behind the chin on the mylohyoid.

· It drains : the tip of the tongue, floor of the mouth and the lower lip and chin.

· 7. Retropharyngeal :

· It is between the pharynx and prevertebral fascia.

· It drains the nasopharynx, auditory tube and the upper part of cervical vertebrae.

SUPERFICIAL CERVICAL CHAIN
· 1. Superficial cervical nodes

· They lie along the Eternal jugular vein :

· They receive lymph from the superficial parotid and nodes at the side of the neck.

· They drain into the subclavian lymph trunk.

· 2. Anterior cervical nodes   

· They lie along the Anterior jugular vein

· They receive lymph from the superficial tissues in front of the neck.

· They drain to the external jugular chain or the deep cervical chain. 
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DEEP CERVICAL CHAIN
· It lies along the internal jugular vein.

· Its named groups are :
· (1) Jugulodigastric 

· It is behind the mandible. It drains the tonsil and the lateral part of the tongue.

· (2) Jugulo-omohyoid 

· It is between the IJV and the superior belly of omohyoid.

· It receives lymph mainly from the tongue.
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· (3) Para and Pretracheal

· Lie along the inferior thyroid vessels.

· They drain the trachea and thyroid gland.

· The efferent vessels pass to the tracheobronchial nodes.
· It drains most of the circular chain of nodes

· It receives direct efferents from :

· Salivary glands.

· Tongue.

· Tonsil.

· Nose,pharynx and larynx.

· (4) Jugular lymph trunk

· It is formed from the deep cervical efferents.

· On the left :

· It joins the thoracic duct.

· On the right :

· It joins the right lymph trunk.

· It can open separately into the IJ or Subclavian veins.
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LYMPH DRAINAGE
· The most common lymph nodes to enlarge in the head are the jugulodigastric nodes of the deep cervical chain as a result of tonsillar or nasopharyngeal infection.

· Cancers of the mouth,larynx and pharynx may produce cervical lymph node enlargement as a result of metastatic spread.
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Figure 7.74. Dissection of the face and lymphatic drainage of the head. A. Lateral view Note
the posterior auricular and superficial temporal arteries and veins and the great auricular and auriou-
lotemporal nerves, which provide the circulation and innervation of the external ear. One of the
muscles associated with the external ear, the posterior auricular muscle, can also be seen. B.
Lymphatic drainage. Drainage initially is to the parotid lymph nodes (especially a node di-
rectly anterior to the tragus) and the mastoid and superficial cervical nodes, all which drain

to the deep cervical nodes.
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LYMPHATIC DRAINAGE OF THE HEAD
AND NECK

The lymph nodes of the head and neck are divided into two
groups: a circular chain of nodes around the base of the skull,
and the deep and superficial cervical chains accompanying the
large veins of the neck (Fig. 23.7).

The circular chain along the upper attachment of the
deep cervical ‘polo-neck’ fascia consists of seven groups of
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Figure 23.7 Lymphatic drainage of head and neck. Structures from the head drain to a circle of nodes around the skull base: 1, occipital;
2, posterior auricular; 3, parotid; 4, submandibular; 5, submental. These nodes then drain along the deep cervical chain (internal jugular
vein) or superficial chain (anterior jugular vein (shown) and external jugular vein (not shown))
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Figure 21.15 (a) Third nerve palsy - note profound ptosis and when
examined, the eye is deviated downwards and outwards and the
pupil dilated due to unopposed sympathetic fourth and sixth nerve
nerve control; (b) Fourth nerve palsy — note that the child tilts the

head to overcome double vision (diplopia) due to loss of superior
oblique muscle action

lateral wall of the cavernous sinus. It traverses the superior
orbital fissure outside the tendinous ring and gains the roof of
the orbit to supply the superior oblique muscle.

Lesions of this nerve, though rare, may result in double
vision (diplopia) and a compensatory tilt of the head (Fig.
21.15b). The nerve has a long intracranial course and may
occasionally be injured with a severe head injury. If the
superior oblique muscle is paralysed and no other extraocu-
lar muscle is affected, and this is rare, then diplopia will be
found when the patient is looking downwards. The affected

eye is pulled downwards only by the inferior rectus and thus
in a slightly different direction.
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skeletal muscles (kFig. 21.16). The sensory fibres supply the
anterior part of the scalp and the dura, the face, nasopharynx,
nasal and oral cavities and the paranasal air sinuses. The
motor fibres supply the muscles of mastication, The nerve
arises in the pons and emerges at the root of the middle cere-
bellar peduncle as a large sensory and a smaller motor root, It
passes forwards to the trigeminal ganglion on the temporal
bone in the middle cranial fossa. Ophthalmic, maxillary and
mandibular divisions emerge from the ganglion, The motor
root passes by the ganglion to join the mandibular division.

The ophthalmic division — the smallest division - passes for-
wards on the lateral wall of the cavernous sinus and, near the
superior orbital fissure, divides into lacrimal, frontal and
nasociliary nerves, which each pass through the fissure intothe
orbit (Fig. 21.14).

The lacrimal nerve traverses the lateral part of the fissure
to reach and supply the lacrimal gland, after which it supplies
the skin and conjunctiva of the lateral part of the upper lid
and adjacent conjunctiva. Parasympathetic secretomotor

fibres are carried to the gland by a branch of the zygomati-
cotemporal nerve.

The frontal nerve traverses the superior orbital fissure and
then gains the roof of the orbit, where it divides into supraor-
bital and supratrochlear nerves. The former leaves the orbit by
the supraorbital notch to supply the upper eyelid, frontal
sinuses and scalp as far back as the vertex, The supratrochlear

nerve supplies the skin of the upper eyelid and medial fore:
head.

The nasociliary nerve traverses the superior orbital fissure
to gain the medial wall of the orbit, where it divides into ante-
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nerves:
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Because of its close relationship to the edge of the tento-
tium cerebelli the oculomotor nerve may be damaged if
there is lateral shift of the brain, such as may occur with an
intracranial haemorrhage. One of the earliest localizing
signs of increasing intracranial pressure may be a selective
palsy of the parasympathetic fibres; dilatation of the pupil is
due to damage to the parasympathetic fibres passing to the
ciliary ganglion. Signs of a complete palsy of the nerve are:
ptosis (drooping eyelid); loss of pupillary light reflexes;
dilatation of pupil, because of loss of parasympathetic sup-
ply to sphincter pupillae; abduction and downward
deviation of the eye, because of unopposed action of supe-
rior oblique and lateral rectus; loss of accommodation in
the eye, because of paralysis of ciliary muscles (Fig. 21.15a).

CIV Trochlear nerve

The trochlear nerve supplies the superior oblique muscle (Fig.
21.14). Emerging from the lower dorsal midbrain, the nerve
passes forwards through the posterior and middle cranial fos-
sae to enter the orbit through the superior orbital fissure.
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