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~ANATOMICAL ABSTRACTS~

HEAD AND NECK

The hyoid bone lies at vertebral level C3, the thyroid cartilage at C4 and CS and the
cricoid cartilage at CO. The inferior thyroid artery turns medially between the vertebral
‘system’ and the carotid ‘system’ to pass behind the vertebral sympathetic trunk, and
either medial or lateral to the recurrent nerve, at vertebral level C6. The thoracic duct
passes laterally between the carotid system and vertebral system at vertebral level C7. It
then turns in an arc downwards to cross the scalenus anterior muscle, the phrenic nerve,
the transverse cervical and the suprascapular arteries and the first part of the subclavian
artery to enter the commencement of the left innominate vein. The common carotid
artery divides at the level of the upper border of the thyroid cartilage. At this level it lies
lateral to the inferior constrictor muscle of the pharynx.

The middle constrictor muscle of the pharynx lies on the lateral aspect of the pharynx
for about I to I’ inches above the tip of the greater cornu of the hyoid bone. On this
muscle lies the pharyngeal plexus of nerves and veins. The nerves passing to this plexus
are the pharyngeal branches of the glossopharyngeal nerve, the vagus nerve and the
superior cervical sympathetic ganglion.

Passing between the internal and external carotid arteries are the glossopharyngeal nerve,
the pharyngeal branches of the vagus nerve, the styloid process, the stylopharyngeus
muscle and portion of the parotid salivary gland. Medial to the arteries are the superior
laryngeal branch of the vagus nerve and the pharyngeal branches of the superior cervical
sympathetic ganglion.

Lying superficial to the posterior belly of the digastric muscle are portions of the parotid
and the submandibular salivary glands (separated by the stylomandibular ligament), the
great auricular nerve, the cervical branch of the facial nerve and the posterior facial vein.

Crossing the great vessels at the transverse process of the atlas is the posterior belly of
the digastric muscle with the posterior auricular artery above and the occipital artery
below. These structures, and also all structures superficial to the digastric muscle, cross
the last four cranial nerves. Crossing the carotid sheath at vertebral level C6 is the
omohyoid muscle and the sternomastoid branch of the superior thyroid artery. The
sternomastoid branch of the occipital artery holds down the hypoglossal nerve and this
artery also crosses the carotid sheath as it passes backwards and downwards to the
sternomastoid muscle.
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The transverse process of the atlas is crossed superficially by the digastric muscle.
Extending upwards from the transverse process to the jugular process of the occipital
bone is the rectus capitis lateralis. Immediately in front of this small muscle is the
internal jugular vein, the last lour cranial nerves and (antero-medial to these) the internal
carotid artery. The superior cervical sympathetic ganglion is also an anterior relation. As
these structures descend from the rectus capitis lateralis they cross the transverse process
of the atlas, the origin of the levator scapulae from the first and second cervical vertebrae
(posterior tubercles) and then they lie on the origin of the scalenus medius and longus
capitis muscles. Further down these structures lie on the scalenus anterior and are in the
vertebral triangle.

The occipital artery ascends on the lateral border of the rectus capitis lateralis from the
tip of the transverse process of the atlas to the base of the skull. Tt then runs backwards
in a groove lying medial to the attachment of the digastric muscle to its groove.

The loop between the anterior primary ramus of CI and C2 is directed forwards and lies
in front of the transverse process of the atlas between the rectus capitis anterior and the
rectus capitis lateralis. The loops between C2, C3 and C4 are directed laterally and lie
between the origin of the longus capitis and scalenus anterior from the anterior tubercles
of C3, C4, C5 and C6 and the origin of the scalenus medius from the posterior
tubercles of C2, C3, C4, CS5, C6 and C7.

The anterior primary ramus of CI passes forwards around the lateral mass of the atlas
medial to the vertebral artery. The anterior primary ramus of C2 passes posterior and
lateral to the vertebral artery, whilst the remaining anterior primary rami emerge
posterior to the vertebral artery as they cross the costo-transverse processes. Running
with the vertebral artery are the vertebral veins and vertebral sympathetic fibres.

The posterior root ganglion of CI lies above the posterior arch of the atlas. The
posterior root ganglion of C2 lies on the upper aspect of the vertebral arch of the axis.
The posterior root ganglion of the subsequent nerves down to L3 lie in the
intervertebral foramina. Below L3, the posterior root ganglia lie in the spinal canal inside
the dura mater. Therefore descending in the cauda equina below L4 are anterior and
posterior primary rami of the subsequent nerves and the posterior root ganglia lie in the
spinal canal within the dura before these nerves emerge through the intervertebral
foramina.

The accessory nerve is the highest structure in the posterior triangle. It emerges from
beneath the sternomastoid muscle towards the middle of its posterior border and
descends over the levator scapulae to pass under the trapezius muscle some 2 inches
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above the clavicle. Passing outwards across the posterior triangle and across the roots of
the branchial plexus is the transverse cervical artery which divides into superficial and
deep branches at the anterior border of the levator scapulae. The deep branch passes
beneath the levator scapulae to run down on the splenius cervicis (which is the muscle
lying deep to the levator scapulae). The superficial branch passes over the levator
scapulae muscle to descend with the accessory nerve deep to the trapezius muscle. The
suprascapular nerve is the first major nerve seen coming from the upper trunk of the
brachial plexus in the neck. It passes outwards and downwards and it is the guide to the
divisions of the brachial plexus. The small nerve to the subclavius muscle is the other
branch from the upper trunk.

The nerve to the levator scapulae from CS pierces the scalenus medius muscle and is
only seen in the posterior triangle for a very short part of its course as the nerve
immediately passes beneath the levator scapulae to run down on the splenius cervicis to
supply the levator scapulae and the rhomboids. The branches from CS and C6 to the
nerve to the serratus anterior (long thoracic) also pierce the scalenus medius and they
join the fibres from C7 and on the side of the chest. The fibres of this nerve pass across
the first rib behind the third part of the sub-clavian artery. The first branch from this
nerve comes off in the neck to supply the first digitation of the serratus anterior muscle
and this muscle can be seen in the lower outer corner of the posterior triangle. This
muscle, however, has a different direction to the remaining muscles and it is quite thick.

The suprascapular artery cannot be seen in the neck as it runs outwards beneath the
clavicle. There are three layers of fascia in the lower neck. Anteriorly is the fascia which
splits to enclose the trapezius and sternomastoid muscles and it is attached below to the
clavicle. Beneath this are two layers of fascia which bind down the omohyoid muscle to
the back of the clavicle along the upper of the two lines for the clavipectoral fascia.
Between the omohyoid fascia and the investing deep fascia are the terminations of the
transverse cervical, suprascapular and anterior jugular veins as they enter the external
jugular vein before this latter pierces the omohyoid fascia to enter the subclavian vein.

The phrenic nerve (from C3, C4 and CS) can be identified as it passes downwards and
slightly medially from the lateral to the medial border of the scalenus anterior muscle.
This nerve crosses the first part of the subclavian artery on the left side and crosses the
second part (being separated by the scalenus anterior muscle) on the right side.

The structures crossing the front of the neck of the first rib are from within outwards,
the vertebral sympathetic trunk (with the stellate ganglion in it), the superior intercostal
artery and the first thoracic nerve (ascending to join the 8" cervical to form the lowest
trunk of the brachial plexus). The deep cervical artery disappears posteriorly between the
7% cervical transverse process and the neck of the first rib and also between the &
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cervical anterior primary ramus and the first thoracic nerve. The artery then ascends on
the back of the neck between the semispinalis cervicis and capitis muscles.

The relations of the cupola of the pleura are described as the anatomy of the first rib
together with the anatomy of the superior mediastinum. There are seven muscles
attached to the first rib. The ligaments around the heed and neck consist of the capsular
fibres (between the head and the side of the first thoracic vertebra), the ligament of the
neck and the ligament of the tubercle (from the transverse process of T1). There is no
anterior (or superior) costo-transverse ligament.

The relations of the ligamentum denticulatum at the foramen magnum are as follows:
the first denticulation passes outwards to be attached to the dura just inside the foramen
magnum and it lies between the anterior and the posterior primary ramus of CI. The
(ascending) vertebral artery lies in front and the (ascending) spinal accessory nerve lies
behind. As the vertebral artery ascends it passes above the anterior primary ramus of CI
to run in front of the nerve roots of the hypoglossal nerve and so to join its fellow of the
opposite side at the lower border of the pons.

The sinus above the upper border of the superior constrictor muscle (extending from the
medial pterygoid plate to the pharyngeal tubercle) is partially filled by the pharyngo-
basilar fascia. Lying lateral to the region is the origin of the tensor palati and levator
palati with (between them) the cartilaginous pharyngotympanic tube. The levator palati
and the tube pass above the arched upper magin of the superior constrictor to enter the
nasopharynx where the muscle passes below the tube to enter the soft palate. Running
down with the tube is the ascending palatine artery (from the facial) and palatine
branches of the ascending pharyngeal artery.

The infrahyoid muscles and the geniohyoid muscle are supplied by the hypoglossal nerve

through the connection this nerve receives from the first and second cervical nerves.

The pharyngeal and laryngeal branches of the vagus nerve contain fibres of the cerebral
portion of the accessory nerve. All muscles of the soft palate (except the tensor palati)
are supplied by the vagus nerve (through the cerebral accessory), the tensor palati being
supplied by the mandibular nerve. All muscles of the tongue are supplied by the
hypoglossal nerve (except the palatoglossus which is a palate muscle and is supplied by
the cerebral accessory through the vagus). All muscles of the larynx are supplied by the
recurrent laryngeal nerve except the criothyroid muscle which is supplied by the external
laryngeal branch of the superior laryngeal nerve. However the cerebral accessory also
provides fibres to these muscles. The tensor palati and tensor tympani are both supplied
by the mandibular nerve.
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The internal laryngeal branch of the superior laryngeal nerve is sensory to the larynx
above the vocal cords. The nerve pierces the thyrohyoid membrane which joins the
thyroid cartilage and the greater cornu of the hyoid bone. The recurrent laryngeal nerve
is sensory to the remaining portion of the larynx and it also supplies all muscles except
the cricothyroid muscle.

The glossopharyngeal nerve takes the upper border of the middle constrictor muscle as
its guide as it turns forwards over the stylopharyngeus muscle to pass through the
superior constrictor at the level of the lower border of the tonsil. It supplies sensation
and taste to the posterior third of the tongue and fibres to the tonsil and palate, the
tibres being of general sensation. This nerve also supplies the stylopharyngeus muscle.

The stylohyoid muscle is supplied by the facial nerve, the styloglossus by the hypoglossal
nerve and the stylopharyngeus by the glossopharyngeal nerve.

The superficial relations of the upper part of the superior constrictor, the styloglossus
and (above these) the tensor palati and levator palati are largely the medial pterygoid
muscle. At the top of the infratemporal fossa the lateral pterygoid forms a lateral
relation to the tensor palati and levator palati at their origin. The medial pterygoid
muscle 'pulls off' the lateral pharyngeal wall, the lingual and the inferior dental nerves.
These then pass downwards and forwards superficial to the medial pterygoid. The
lingual nerve then comes off the medial pterygoid to lie on the superior constrictor just
behind the last molar tooth at the origin of the superior constrictor from the mandible.
The nerve then lies on the styloglossus before passing to the digastric triangle where it
lies on the hyoglossus. The buccal nerve emerges between the two heads of the lateral
pterygoid muscle to pass downwards and forwards over the inferior head; it then lies on
the medial pterygoid muscle from whence it passes to the buccinator muscle. This nerve
is sensory to the skin and mucosa of the cheek, the buccinator muscle being supplied by
the facial nerve.

The tonsil lies deep to the styloglossus muscle as it passes forward to the tongue
superficial to the superior constrictor muscle. The lower half of the tonsil is a direct
medial relation to this portion of the styloglossus muscle. The tonsilar branch of the
facial artery ascends on the pharynx lateral to the styloglossus to pass inwards through
the superior constrictor above the styloglossus. The ascending palatine branch passes up
on the side of the pharynx more posteriorly to pass medial to the styloglossus and it
ends by descending with the cartilage of the pharyngotympanic tube to the palate.

The posterior primary ramus of CI is the motor nerve to the muscles of the suboccipital
triangle and to the muscle covering it, namely, the semispinalis capitis. The posterior
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primary ramus of C2 ascends over the suboccipital triangle to supply skin of the scalp as
far forward as the lambdoid suture.

The superficial relations of the hyoglossus muscle are from above down, the styloglossus
muscle, the lingual nerve, the submandibular ganglion, the deep part and duct of the
submandibular salivary glands, the hypoglossal nerve with its vein and the digastric and
mylohyoid muscles. The deep relations of the hyoglossus muscle are the middle
constrictor muscle behind and the genioglossus in front.

The anterior half of the outer surface of the ear drum and the anterior half of the
external auditory meatus skin are supplied by the auriculotemporal nerve whilst the
posterior halves of these two structures are supplied by the auricular branch of the vagus
nerve. The outer surface of the external ear is supplied in its upper two-thirds by the
auriculotemporal nerve and in its lower third by the great auricular nerve. The cranial
surface of the external ear is supplied in its upper two-thirds by the lesser occipital nerve
and in its lower one-third by the great auricular nerve. A small portion of skin behind
the ear where it is attached to the scalp is supplied by the auricular branch of the vagus
nerve.

The nerve supply to the skin of the scalp is as follows. In the midline outwards for some
three or four fingers' breadth the skin is supplied in the anterior two-thirds by the
supraorbital nerve and in the posterior one-third by the great occipital nerve (which is
the posterior primary ramus of C2). The side of the scalp is supplied from before
backwards by the zygomaticotemporal nerve from the maxillary nerve, by the
auriculotemporal nerve from the mandibular nerve, by the lesser occipital nerve from the
anterior primary rami of C2, C3 and by the third occipital and the great occipital nerves
which are posterior primary rami of C3, C2. The skin of the cheek over the masseter
muscle is supplied by the great auricular nerve. If this nerve be divided it follows that
there is sensory loss over the cheek superficial to the masseter insertion, over the lobe of
the ear and possibly over the mastoid process.

The buccinator muscle is pierced by the buccal nerve (from the mandibular nerve) by
the parotid duct (opposite the second upper molar tooth) and by the ducts of the molar
glands (which lie superficial to the buccinator muscle on its covering buccopharyngeal
fascia).

The right and left upper nasal cartilages are merely wing-like expansions of the septal
cartilage. Between these nasal cartilages and the nasal bones emerge on both sides an
external nasal nerve which is the termination of the nasociliary branch of the ophthalmic
nerve. The lower nasal cartilages are U-shaped and are distinct structures.
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The naso-lacrimal sac lies in a fossa formed by the anterior half of the lacrimal bone (in
front of the posterior lacrimal crest) and by the posterior , half of the frontal process of
the maxilla (behind the anterior lacrimal crest). The medial wall of this fossa is formed
by lacrimal, maxilla and lacrimal part of inferior concha.

The medial palpebral ligament passes anterior to the sac whilst the palpebral fascia is
attached to the posterior lacrimal crest behind the sac. This means the naso-lacrimal sac
is outside the orbital cavity proper.

There are three portions of the orbicularis oculi muscle. In the eyelids is the palpebral
portion whilst surrounding the periphery of the orbit is the orbital portion. The lacrimal
part is carried medially behind the nasolacrimal sac to be attached to the posterior
lacrimal crest. The orbital part of the muscle is attached to bone medially but not
laterally.

The sensory pathway from the cornea is via the ciliary nerves, from the tip of the nose is
via the external nasal nerve, from the point of the chin is via the mental nerve, from the
tip of the ear is via the lesser occipital nerve and from the lobe of the ear is via the great
auricular nerve.

The deep relations of the facial artery on the face are the lower jaw, the buccinator
muscle, the upper jaw and the levator anguli oris. The artery ends between the levator
labii superioris and the levator anguli oris. The infraorbital nerve enters the face through
the infraorbital foramen and lies between the same two muscles.

The anterior facial vein is connected to the pterygoid plexus by the deep facial vein, to
the cavernous sinus by the superior ophthalmic vein and with the diploic veins through
the base of the supraorbital notch where the frontal diploic vein empties into the
supraorbital vein.

The fibres from the anterior primary ramus C2, C3 and C4 to the sternomastoid and
the trapezius muscles are sensory. These muscles obtain their entire motor nerve from
the spinal accessory nerve.

The rectus capitis posterior minor is the only muscle attached to the posterior tubercle
of the atlas, there being one muscle on each side. Attached to the anterior tubercle of the
atlas is the upper attachment of the longus cervicus muscle on each side.

There is a venous plexus around the spinal dura mater between that membrane and the
bone. Anteriorly it forms the anterior longitudinal sinus and posteriorly the posterior
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longitudinal sinus. Entering the anterior sinus is a large vein from the back of the body
of each vertebra termed the basivertebral vein. The extra-dural plexus communicates
through the foramen magnum with the occipital and basilar sinuses. The plexuses are
drained by intervertebral veins which pass through the intervertebral and anterior sacral
foramina to the vertebral, intercostal, lumbar and lateral sacral veins. Anterior to the
bodies of all vertebrae is an anterior vertebral plexus and behind the laminae is a
posterior vertebral plexus. These plexuses communicate freely with veins in front of each
body and behind each lamina in the various regions of the vertebral column.

The ascending lumbar vein is an anostomotic vein ascending in front of the lumbar
transverse processes linking one lumbar vein to another. Below it communicates with the
iliolumbar and common iliac veins and above it communicates with the azygos or
hemiazygos veins.

The emissary veins are as follows: (1) a mastoid emissary vein through the mastoid
foramen between sigmoid sinus and posterior auricular veins; (2) a parietal emissary vein
through the parietal foramen joining the superior sagittal sinus with the veins of the
scalp; (3) an anterior condylar vein through the anterior condylar canal joining the
sigmoid sinus with the internal jugular vein; (4) a posterior condylar vein through the
posterior condylar canal joining the sigmoid sinus with the suboccipital veins; (5) veins
between the cavernous sinus and the pterygoid plexus passing through the foramen
lacerum and the foramen of Vesalius; (6) a plexus of veins accompanying the internal
carotid artery join the cavernous sinus with the internal jugular vein.

The meningeal arteries are as follows: (1)) the middle meningeal and accessory meningeal
from the maxillary artery; (2) meningeal branches from the ascending pharyngeal artery
entering the cranium through the foramen lacerum, the jugular foramen and the anterior
condylar canal; (3) the lacrimal artery sends a meningeal branch backwards through the
superior orbital fissure or through a special small foramen lateral to the fissure to the
middle cranial fossa where it anatomoses with the middle and accessory meningeal
arteries; (4) meningeal branches of the occipital artery enter the skull through the jugular
foramen and the posterior condylar canal; (5) the ophthalmic artery itself may give a
recurrent meningeal branch passing backwards through the superior orbital fissure; (6)
meningeal branches arise from the vertebral artery opposite the foramen magnum and
they supply the dura in the posterior fossa; (7) the meningeal branch of the internal
carotid artery is a minute artery passing over the lesser wing of the sphenoid to supply
the dura of the anterior cranial fossa; (8) meningeal branches arise from the anterior and
posterior ethmoidal arteries and supply the dura of the anterior cranial fossa.

The nerves supplying the meninges are as follows: (I) Each division of the trigeminal
nerve provides a meningeal branch. From the ophthalmic nerve the meningeal nerve
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supplies the anterior and middle cranial fossae and the tentorium. From the maxillary
nerve the meningeal branch supplies the middle cranial fossa. The meningeal branch of
the mandibular nerve usually arises before this nerve leaves the skull and supplies the
anterior, middle and posterior cranial fossae. (2) A meningeal branch of the vagus nerve
enters through the jugular foramen to supply the dura of the posterior cranial fossa. (3)
A meningeal branch of the hypoglossal nerve (containing first cervical nerve fibres)
enters through the hypoglossal canal to supply posterior fossa dura.

Certain cranial arteries have specific relations to cranial nerves. The posterior
communicating artery runs backwards from the internal carotid to the posterior cerebral
medial and below the oculomotor nerve. The posterior inferior cerebellar artery from the
vertebral passes backwards with a variable relation to the 9%, 10" and I1* nerves. Passing
forwards between the posterior cerebral and superior cerebellar arteries as they wind
backwards around the basis pedunculi are the 3% nerve medially and the 4" nerve
laterally. The anterior inferior cerebellar artery (arising from the basilar artery near the
border of the pons) lies below the 6 nerve holding the nerve to the pons; it then runs
laterally above, below or between the 7* and 8" nerves.

In the lateral wall of the cavernous sinus the 4* and 6" nerves run horizontally forwards,
the 3+ nerve inclines downwards medial to them and the ophthalmic nerve and its
branches incline upwards lateral to them. The 6" nerve lies in the sinus on the lateral
side of the internal carotid artery.

Entering the orbit between the two heads of the lateral rectus muscle (which arises from
the annulus tendineus) are the upper and lower divisions of the oculomotor nerve, the
nasociliary nerve, the abducens nerve and the inferior ophthalmic vein.

The relations of the anterior clinoid process is the optic nerve medially, the oculomotor
nerve below and laterally and the internal carotid artery which is at first inferior and then
medial between the process and the optic nerve.

The superior ophthalmic vein commences by the union of the supraorbital and
supratrochlear veins where it anatomoses with the anterior facial vein. It passes
backwards to the superior orbital fissure to end in the cavernous sinus. The inferior
ophthalmic vein begins on the floor of the orbit, communicates through the inferior
fissure with the pterygoid plexus and passes through the superior orbital fissure to end in
the cavernous sinus.

In front of the lower cervical rings on the trachea are one or more cross connections
between the anterior jugular veins, the inferior thyroid veins, the right innominate artery,
the left innominate vein and, occasionally a thyroidea ima artery.
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The hypoglossal nerve crosses the lingual artery twice, once in the carotid triangle and
once in the digastric triangle. Both structures lie on the middle constrictor muscle. The
common facial vein joins the internal jugular vein about level with the upper cornu of
the thyroid cartilage or the greater cornu of the hyoid bone. Just before entering the
internal jugular vein, it is an immediate anterior relation to the commencement of the
external carotid artery and it must be divided before this artery can be exposed to ligate
it. Joining this vein usually is the superior thyroid vein, lingual vein and a branch from
the posterior facial vein. The middle thyroid veins are short veins since the thyroid gland
lies immediately over the internal jugular vein.

The inferior cervical sympathetic ganglion lies behind the vertebral artery and in front of
the anterior ramus of C8. It is commonly continuous with ganglion TI which lies in
front of the neck of the first rib medial to the superior intercostal artery.

The anterior arch of the atlas is a remnant of the hypochordal bar which passes in front
of the notochord in foetal life. It is only in the atlas that this matures into a bony arch.
The body of the atlas is the odontoid process of the axis. The small swellings on the
anterior roots of the transverse processes of C7 are homologous with anterior tubercles.
Therefore the part of the transverse process between these and the posterior tubercles are
costotransverse bars. All cervical transverse processes have posterior tubercles but only
C3, C4, CS5 and CO6 have anterior tubercles. The 6" is the most prominent of the

anterior tubercles.

Taste fibres from the anterior two-thirds of the tongue pass by the chorda tympani to
the sensory nucleus of the facial nerve. From the posterior one-third taste fibres pass to
the sensory nucleus of the glossopharyngeal nerve. Some taste fibres also run in the 10*
cranial nerve.

There are six paired voluntary muscles in the pharynx. The superior, middle and inferior
constrictors ~ represent an outer circular coat whilst the stylopharyngeus,
palatopharyngeus and salpingopharyngeus represent an inner longitudinal coat and these
pass down to attach to the posterior border of the lamella of the thyroid cartilage. The
structures entering the pharynx between the various gaps in the muscles are as follows: (1)
the recurrent nerve and the inferior laryngeal vessels pass through the gap between the
oesophagus and the inferior constrictor entering the region behind the cricothyroid joint;
(2) the internal laryngeal nerve and superior laryngeal vessels pierce the thyrohoid
membrane under cover of the thyrohyoid muscle in the gap between the middle and
inferior constrictors; (3) the stylopharyngeus muscle and the glossopharyngeal nerve pass
through the gap between the middle and superior constrictors; (4) the
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pharyngotympanic tube, the levator palati and the ascending palatine artery pass through
the gap between the superior constrictor and the base of the skull.

The order of structures in the soft palate is from above downwards, the upper layer of
the palatopharyngeus, the levator palati, the lower layer of the palatopharyngeus, the
palatine aponeurosis, the tendon of insertion of tensor palati (passing to the former) and
the palatoglossus. Extending backwards on either side of the midline between the two
layers of the palatopharyngeus are the two uvulae muscles.

The sphenopalatine foramen is on the lateral wall of the nasal cavity at a point just
above the middle concha and one-quarter inch in front of its posterior end. This point is
flush with the under surface of the body of the sphenoid bone. Through this foramen
pass the nerves and vessels to the lateral wall of the nose and to the nasal septum. The
nerves supplying the nasal septum are the long sphenopalatine nerves and branches of
the anterior ethmoidal nerves. Supplying the lateral wall are the short sphenopalatine
nerves and the branches to the lateral wall from the greater palatine nerve, the anterior
ethmoidal nerve and the anterior superior dental branch of the infraorbital nerve. The
nerves in the pharyngeal and pterygoid canals may supply some of the upper back
portion of the nasal cavity. Emerging from the greater palatine foramen on the back of
the palate are the greater palatine artery and nerve. The artery passes forward lateral to
the nerve and enters tho nasal cavity through the incisive foramen to pass to the nasal
septum. The greater palatine nerve ends in the palate. The long sphenopalatine nerve
runs down on the septum (where it is formed by the vomer) and emerges on the palate
through the incisive foramen to supply the front of the hard palate.

The opening into the nasopharynx of the pharyngotympanic tube is one-third inch
behind the posterior end of the inferior nasal concha.

The attachment of the tensor tympani to the under surface of the horizontal part of the
ymp P
palate bone separates the greater and lesser palatine foramina.

Supplying the palate, tonsil and upper pharynx are the greater and lesser palatine arteries,
the ascending palatine artery, the ascending pharyngeal artery, the arteries in the
pterygoid and the pharyngeal canals, the dorsal lingual branches of the lingual artery, and
the tonsilar artery (from the facial).

There are three extrinsic and three accessory muscles in the tongue. The extrinsic
muscles are the genioglossus, hyoglossus and styloglossus. The intrinsic are the
longitudinalis, verticalis and transversus. The accessory are the palatoglossus, the
geniohyoid and the chondroglossus. The lingual artery lies on the middle constrictor
muscle and on the genioglossus. It runs deep to the hyoglossus muscle.
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The sublingual salivary gland is in contact with its fellow of the opposite side. Behind it
abuts against the submandibular salivary gland. Laterally it occupies the sublingual fossa
of the mandible, medially the submandibular duct and the lingual nerve pass between it
and the genioglossus and hyoglossus whilst the mylohyoid muscle is below. The
mylohyoid has a free posterior border which indents the submandibular salivary gland,
giving it a U-shape and thus providing a large superficial portion which lies in the
digastric triangle and a deep portion which lies on the hyoglossus beneath the mylohyoid
muscle. This deep portion is continuous with the sublingual salivary gland.

The bony naso-lacrimal canal opens at the summit of the attachment of the inferior
concha which is at the junction of its anterior one-third with its posterior two-thirds.
The opening through the mucosa may be at any point below this down to the floor of
the nose. The thinnest portion of the wall of the inferior meatus is made by the
maxillary portion of the inferior concha. This maxillary process has its centre 26 inches
from the tip of the nose and through it one can explore the maxillary sinus. The lowest
part of the frontal sinus enters the middle meatus at the anterior end of a curved groove,
the hiatus semilunaris. Below this hiatus is the uncinate process of the ethmoid and
above is the bulla ethmoidalis. The maxillary sinus also opens into the anterior end of
the hiatus semilunaris.

The jugulo-digastric lymph node lies on the internal jugular vein at the site of crossing
of the vein by the posterior belly of the digastric muscle. The jugulo-omohyoid lymph
node lies on the internal jugular vein where the vein is crossed by the intermediate
tendon of the omohyoid muscle at vertebral level C6.

The gray ramus from the second thoracic sympathetic ganglion to the first thoracic
nerve is termed Kuntz' nerve. It must be divided when the upper limb is denervated of
sympathetic nerves.

The cranial parasympathetic fibres are associated with the 3+, 7%, 9% and 10* cranial
nerves. The fibres from the 3+ nerve relay in the ciliary ganglion and pass to the
sphincter pupillae and the ciliary muscle. The fibres in the 7% nerve relay in the
sphenopalatine ganglion and then supply the lacrimal gland the various glands of the
nose, nasopharynx and roof of the mouth. Fibres also run in the chorda tympani to relay
in the submandibular ganglion and supply the submandibular and sublingual salivary
glands. The parasympathetic nerves in the 9" cranial nerve pass as the lesser superficial
petrosal nerve to the otic ganglion where they relay and supply the parotid salivary gland.
The 10" cranial nerve supplies the respiratory and digestive passages.
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The sacral splanchnic nerves arise from S2, S3 and S4 and pass to cell stations on the
viscera as do the fibres of the vagus nerve.

A parietal bone can be sided by examining each of the four corners. The upper anterior
corner is square. The upper posterior corner is obtuse. The lower anterior corner is
sharp, articulates with the greater wing of the sphenoid and has a deep groove or canal
for the anterior branch of the middle meningeal artery. The posterior inferior corner
shows a shallow groove for the sigmoid sinus. The parietal foramen lies just lateral to its
upper medial border just in front of its upper back corner.

To the back of the umbilicus are four fibrous cords. Extending upwards is the
ligamentum teres hepatis and extending downwards in the midline is the obliterated
urachus forming the middle umbilical ligament and on the right and left are the
obliterated umbilical arteries forming the lateral umbilical ligaments.
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~ANATOMICAL ABSTRACTS~

THORAX

The upper border of the manubrium is level with the lower border of the body of the
second thoracic vertebra whilst the lower border is level with the upper aspect of the
body of the 5" thoracic vertebra. The first rib is set obliquely and there is no joint
between its cartilage and the rib or the sternum. The attachments to the first costal
cartilage are the costo-clavicular ligament, the subclavius muscle, the sterno-thyroid
muscle, the costo-coracoid membrane and the interarticular disc of the sternoclavicular
joInt.

The xiphisternal junction lies level with the upper part of the body of the 9* thoracic
vertebra. The dome of the diaphragm rises to the level of the 5* or 6* rib. The 10" rib is
the lowest rib seen from the front. The manubrium of the sternum is about 2 inches
long and attached to it anteriorly are the sternomastoid and pectoralis major muscles;
attached posteriorly are the sternohyoid (high up) and the sternothyroid (low down)
muscles. Related to its posterior surface are structures in the superior mediastinum and
the line of pleural reflexion passes from each sternoclavicular joint to the
sternomanubrial joint in the midline.

Diarthrodial joints exist between the sternum and the costal cartilages (except the first).
The joint between the second costal cartilage and the sternum is usually double as may
be the other sternocostal joints. The sternomanubrial joint, the symphysis pubis and the
intervertebral joints are all symphysis, i.e. two bony surfaces are lined with hyaline
cartilage and united by fibrocartilage. The xiphisternal joint is a synchondrosis until
ossification occurs in it at middle life.

The first and second ribs are quite typical and easily recognised. The twelfth rib has no
tubercle or angle, its point is tapered and its medial surface looks inwards and upwards.
The eleventh rib has no tubercle, its ill defined angle is far out on the outer surface and
its medial surface also looks somewhat upwards. The tenth rib has a single facet on its
inner end for articulation with the tenth thoracic vertebra and the non-articular portion
of its tubercle is usually absent. Recognition of the third to ninth ribs inclusive depends
on the following points:- the line marking the angle of a rib is farthest out from the
tubercle on the eleventh rib and this line meets the tubercle on the first rib. Therefore as
one passes upwards the distance between tubercle and angle diminishes. The seventh rib
is the longest rib and the non-articular portion of its tubercle is best marked of any rib.
The nonarticular tubercle then becomes less prominent as one ascends to the second rib

16|z\N/]Surg.com



Anatomical Abstracts Howard H. Eddey

and rapidly less prominent as one descends to the tenth rib. The facets on the upper
seven ribs are slightly convex and are directed backwards to conform with the concave
facets on the transverse processes of the upper seven thoracic vertebrae which are
directed forwards. The facets on the eighth, ninth and tenth ribs are flat and look
somewhat downwards as well as backwards. The costal cartilages of all ribs are directed
upwards except for the first and last two in which the costal cartilages continue the
downward inclination of their ribs.

The ligaments of the neck of a rib consist of the ligament of the tubercle (which passes
from the tip of the transverse process, corresponding in number to the rib, to non-
articular portion of the tubercle), the ligament of the neck (which passes directly
forward from the same transverse process to the back of the neck) and the superior (or
anterior) costo-transverse ligament (which passes to the upper border of the neck of the
rib from the lower border of the transverse process of the vertebra above). Each spinal
nerve emerges from an intervertebral foramen which lies below the pedicle of the
corresponding thoracic vertebra. The nerve then passes directly outwards in front of the
anterior costotransverse ligament (which passes to the rib below) and this ligament leads
the nerve into the costal groove which it enters anterior to the tubercle of the rib. The
nerve lies between the intracostal (and subcostal) portion of the transversus thoracis
muscle and the internal intercostal muscle (and membrane). The vein and artery lie
above the nerve in the costal groove in the same plane. The posterior branch of each
intercostal nerve turns backwards between the transverse processes of the vertebrae
medial to the anterior costotransverse ligament.

The head and neck of each rib turn upwards except for the first rib whose head and neck

turn downwards.

The muscles in an intercostal space correspond to the three flat muscles of the
abdominal wall. The transversus thoracis corresponds to the transversus abdominis and
is made up of the intracostal, the subcostal and the sternocostal muscles. The subcostal
and intracostal muscles lie in the same plane and pass from the upper and inner border
of a costal groove to the upper border of the rib or ribs below. The transversus thoracis
muscles are best marked in the lower intercostal spaces and this is well seen in the
sternocostalis. This muscle arises from the xiphoid and lower pieces of the sternum and
adjacent costal cartilages and inserts into the costal cartilages of the second to sixth ribs.
The intercostal vessels and nerves and the internal mammary artery pass along the chest
wall between the internal intercostal muscle and the muscles forming the transversus
thoracis. The levator costi muscles (of which there are twelve) arise from the seventh
cervical to eleventh thoracic transverse processes and insert into the posterior aspect of
each rib between the tubercle and angle; they have the same direction and are in the same
plane as the external intercostal muscles. However they are supplied by the posterior
primary rami of the intercostal nerves.
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There are two anterior intercostal arteries in each intercostal space above the tenth rib
and these arise either from the internal mammary or from the musculophrenic artery.
These two branches inosculate with the two branches from each posterior intercostal
artery. The first two posterior intercostal arteries arise from the superior intercostal. The
remaining nine arise from the aorta. The last artery in this plane runs below the twelfth
rib as the subcostal artery.

The first intercostal nerve is slender and entirely motor. The major portion of the
anterior primary ramus of the first thoracic nerve passes into the brachial plexus. The
lateral cutaneous branch of the second intercostal nerve forms the intercosto-brachial
nerve of the arm. Part of the lateral cutaneous branch of the third intercostal nerve also
supplies the arm. The tenth intercostal nerve supplies skin around the umbilicus and the
twelfth nerve supplies skin midway between umbilicus and pubis. The twelfth nerve also
sends a lateral cutaneous branch downwards anterior to the tubercle of the iliac crest.

The level of reflexion of the sternocostal pleura is at the eighth rib in the mid-clavicular
line, the tenth rib in the mid-axillary line and the twelfth rib at its neck. The distance in
the costo-diaphragmatic space of the pleura to which the lung descends is the sixth rib in
the mid-clavicular line, eighth rib in the mid-axillary line and tenth rib in the line of the
necks of the ribs. The right and left parietal pleura are in contact as they lie beneath the
first two pieces of the sternum level with the anterior ends of the second, third and
fourth costal cartilages. The pleural surfaces are also in contact posteriorly and below
where the oesophagus lies anterior to the thoracic aorta. The reflexion of the left pleura
lies away from the sternum between the fourth and sixth costal cartilages. The reflexion
of the right pleura descends behind the xiphoid process and then turns out to the
seventh costal cartilage so that a small portion of the pleural cavity is present below the
costal arch at the right xiphi-costal angle. Pleura also descends below the ribs in the right
and left costo-vertebral angles. As the reflexion of the pleura passes downwards and
outwards from the xiphi-sternal region it is obvious that a needle passed into the
anterior end of the seventh and lower intercostal spaces will not enter the pleura. Because
of the reflexion on the left side away from the lower two pieces of the sternum, a needle
passed at the lateral margin of the sternum in the 4" and 5" intercostal spaces on the left
side will enter the pericardium.

In front of the pericardium are the foul sternebrae that comprise the body of the
sternum and behind it are the middle four thoracic vertebrae. The superior mediastinum
lies above a plane joining the sternal angle to the intervertebral disc between the fourth
and fifth thoracic vertebrae. The anterior mediastinum is the small area in front of the
pericardium where the sternal reflexion on the left pleura fails to meet the right pleura in
the median plane. It has no contents save a little fat and some lymph glands.
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The superior vena cava descends from the first to the third right costal cartilage and
there opens into the right atrium. Its upper half is therefore outside the pericardium as
this membrane extends up to the sternal angle. Likewise the inferior vena cava is partly
outside and partly inside the pericardium since this vein pierces the diaphragm and then
enters the right atrium level with the xiphi-sternal joint and sixth costal cartilage
respectively.

The pulmonary artery lies above the pulmonary veins in the lung roots and both lie in
front of the bronchus. On the right side an eparterial bronchus comes off before the
main stem bronchus is crossed by the right pulmonary artery and therefore in the right
lung root this branch of the right bronchus lies above the pulmonary artery. There are
two left bronchial arteries both of which arise from the aorta; the right bronchial artery
arises from either the upper of the left bronchial arteries or from the third right
posterior intercostal artery.

The ascending portion of the aorta lies in the pericardium and it becomes the arch at the
sternal angle. The arch of the aorta passes upwards, backwards and to the left above the
root of the left lung rising half way up the manubrium. It becomes the descending
thoracic aorta at the lower border of the fourth thoracic vertebra.

The left superior intercostal vein drains the second, third and fourth left intercostal
spaces into the left innominate vein. It passes on the left side of the aortic arch lateral to
the vagus nerve and medial to the phrenic nerve. The order of nerves crossing the arch is
from before backwards, the phrenic nerve, the superior cardiac branch of the left cervical
sympathetic, the lower cervical cardiac branch of the left vagus and (posteriorly) the left
vagus nerve.

The left mediastinal pleura is in contact with the oesophagus in the angle between the
aortic arch and the left subclavian artery and also in its lower part where it lies anterior
to the aorta. At this site a mesoesophagus is formed by the meeting of the right and left
portions of the mediastinal pleura.

The superior intercostal artery descends into the thorax across the neck of the first rib
between the sympathetic trunk medially and the first thoracic nerve laterally. Both
innominate veins are formed beneath the inner end of each clavicle. The innominate
artery divides beneath the right sternoclavicular joint and the left common carotid and
subclavian arteries pass into the neck beneath the left sternoclavicular joint.
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The origin of the vertebral artery from the subclavian is immediately in front of the
stellate ganglion. The thoracic duct and the sympathetic trunk lie anterior to intercostal
vessels passing to and from intercostal spaces.

The pulmonary artery descends into the lung on the postero-lateral aspect of the
bronchus whilst the pulmonary vein lies antero-medially.

A perpendicular line drawn from the sternoclavicular joint about one finger's breadth
from the right margin of the sternum represents from above downwards the right
borders of (I) the right internal jugular vein; (2) the right innominate vein; (3) the
superior vena cava; (4) the right atrium, and (5) the inferior vena cava. The left
innominate vein passes obliquely behind the upper half of the manubrium. The left
margin of the heart is rounded and passes from the apex of the heart to the second left
interspace a finger's breadth from the sternal border. The pulmonary trunk divides
below the aortic arch and the line of the left and right arteries inclines downwards from
the second left to the third right costal cartilage.

The transverse sinus of the heart lies behind the intrapericardial portion of the
pulmonary trunk and aorta and in front of the left atrium and superior vena cava. The
oblique pericardial sinus lies behind the left atrium. This sinus is limited at the sides by
the two right and the two left pulmonary veins as well as by the inferior vena cava on the

right.

The four cardiac orifices guarded by valves lie behind the sternum on an oblique line
joining the third left sternocostal joint to the sixth right. The pulmonary orifice is deep
to the left third sternocostal joint. The aortic orifice lies below and medially behind the
sternum at the level of the third intercostal space. The mitral orifice is still lower and
more medial at the level of the fourth costal cartilage whilst the tricuspid orifice is on

the right of the median plane at the level of the fourth and fifth spaces.

It must be noted that the left innominate vein is separated from the sternum by the
sternothyroid and sternohyoid muscles. The thymus gland is also in front of it and the
aortic arch is below. The three great branches of the arch and the four nerves that cross
the arch are behind. The intrapericardial portion of the superior vena cava lies in front
of the root of the right lung. Each innominate vein receives internal mammary, vertebral
and inferior thyroid veins and also the vein from the first intercostal space. The left
innominate vein also receives the left superior intercostal vein and pericardial and
thymus twigs.

The right and left deep cardiac plexuses occupy the right and left tracheobronchial

angles. The superficial plexus lies above the bifurcation of the pulmonary artery in the
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concavity of the aortic arch. The superficial plexus receives the upper left sympathetic
cervical branch and the lower left vagal branch; both descend over the aortic arch.

The inferior hemiazygos vein crosses from the left side to enter the azygos vein at the
eighth thoracic vertebra; it runs posterior to the oesophagus, thoracic duct and aorta.
The superior hemiazygos vein crosses similarly at the seventh thoracic vertebra; it drains
blood from the posterior portion of the left fifth, sixth, seventh and, sometimes, the
eighth intercostal spaces. The vein of the first intercostal space drains to each
innominate vein. The left second, third and fourth spaces drain into the left superior
intercostal vein which crosses the arch of the aorta to end in the left innominate vein.
The right superior intercostal vein enters the azygos vein. The arteries to the oesophagus
come from the inferior thyroid, the aorta and intercostal arteries and the left gastric and
inferior phrenic arteries. The veins drain into the inferior thyroid, azygos and left gastric
vein. Its nerve supply is from the recurrent nerves and the sympathetic trunk in the neck,
from the right vagus and the left recurrent nerve in the superior mediastinum and below
this from the right and left vagus together with branches from the sympathetic and the
splanchnic nerves.

The thoracic duct ascends in the posterior mediastinum behind the oesophagus and to
the right of the aorta. Intercostal arteries and the transverse portions of the superior and
inferior hemiazygos veins cross posteriorly. The thoracic duct passes to the left side of
the oesophagus at the fifth thoracic vertebra and it then ascends on the left side of the
oesophagus with the recurrent nerve in front between the trachea and oesophagus).

The oesophagus occupies the median plane at its origin and in the mid-thoracic region.
Elsewhere it is slightly on the left side. It begins, like the trachea, at the lower border of
the cricoid cartilage which is level with the sixth cervical vertebra.

Each phrenic nerve is the motor nerve of its own half of the diaphragm. The lower
intercostal nerves supply sensory branches to the intercostal regions of the diaphragm.

The right phrenic nerve runs on the great venous stems in the thorax and crosses the
right atrium. The right vagus nerve passes on the right side of the trachea to run behind
the right lung root. The left vagus and phrenic descend between the left common carotid
and left subclavian arteries. The phrenic crosses the vagus and both cross the arch of the
aorta with the phrenic nerve in front. This nerve then descends to the diaphragm in
front of the lung root and then along the left ventricle. The vagus nerve passes to the
back of the root of the left lung.

The sympathetic trunk in the thorax crosses the neck of the first rib medial to the
superior intercostal artery. In the thorax each trunk crosses successively the heads of the
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second to ninth ribs, the tenth costo-vertebral joint and the bodies of the eleventh and
twelfth thoracic vertebrae. The intercostal arteries and veins cross the trunk posteriorly
as does the large branch from the first thoracic nerve to the lower trunk of the brachial
plexus.
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~ANATOMICAL ABSTRACTS~

ABDOMEN

The fibrous intersections in the rectus abdominis muscle indicate its segmental origin.
They are adherent to the anterior wall of the sheath at the levels of the umbilicus and
xiphoid process and midway between these two levels. The insertion of the rectus muscle
to the 5%, 6" and 7% costal cartilages covers the 6%, 7*, 8" and (tip of) 9* costal cartilages
and at this level the anterior rectus sheath is formed solely by the external oblique
aponeurosis. The internal oblique muscle inserts into the last four costal cartilages but
does not reach as high as the 7% and 8" costal cartilages in the xiphi-costal angle. At this
level the posterior sheath of the rectus is formed only by the transversus abdominis
muscle. This latter muscle is attached to the inner aspect of the lower six costal cartilages
and it interdigitates with the origin of the diaphragm. The posterior border of the
external oblique muscle between the last rib and the iliac crest is free, rounded and thick.
Both the internal oblique and the latissimus dorsi muscles arise from the posterior
lamella of the transversus muscle origin from the spinous processes of the lumbar
vertebrae.

The ilio-inguinal nerve pierces the internal oblique muscle just lateral to the internal
inguinal ring; it then passes downwards, over the spermatic cord, to emerge at the
external ring and supply the skin of the scrotum and upper medial thigh. It pierces the
transversus muscle posterior to the anterior superior iliac spine. The ilio-hypogastric
nerve pierces the internal oblique muscle just medial to the anterior superior iliac spine;
it then runs between the internal and external oblique to pierce the latter above the pubis.
This nerve pierces the transversus muscle above the posterior part of the iliac crest.

The inferior epigastric artery lies, as do all abdominal arteries, in the areolar tissue
between peritoneum and fascia transversalis (or any other deep internal fascia). It
therefore passes upwards behind the part of the fascia transversalis which forms the
lateral part of the posterior wall of the inguinal canal. It then passes through this fascia
just below the arcuate line to enter the rectus sheath posterior to the muscle.

The order of structures attached to the iliopectineal line is from before backwards:- the
pectineus muscle origin, the pectineal portion of the inguinal ligament, the conjoint
tendon, the fascia transversalis and the fascia iliaca. The rectus sheath covering the origin
of that muscle from the upper and front aspect of the pubis is formed by the reflex
inguinal ligament and the conjoint tendon. Behind the origin is the fascia transversalis.
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The cremasteric artery and vein pierce that part of the fascia transversalis which forms
the posterior wall of the inguinal canal just medial to the internal ring; these vessels then
pass down on the recurved part of the inguinal ligament so that they remain in this
position when the spermatic cord is mobilized. They enter the cremasteric muscle
outside the external ring.

The epididymis lies on the upper pole and on the postero-lateral aspect of the testis.
The vas deferens ascends from the inferior pole of the epididymis along the medial
aspect of the epididymis on the back of the testis. It is thin-walled and ampullated at
both its ends. The cremasteric artery anastomoses with the testicular artery. The vestigial
remnants around the testis are the appendix of the testis, the appendix of the epididymis ,
the paradidymis , the vas aberrans superior and the vas aberrans inferior. If these
structures develop a secretion, a cyst of the epididymis results. The lymph drainage of
the testis is to the para-aortic nodes and the sympathetic nerve supply is from the aortic

plexus (mostly from T10).

The membranous layer of the superficial fascia of the lower abdomen becomes Colles'
fascia in the perineum and this fascia forms the scrotal septum. The fatty layer becomes
the dartos muscle of the scrotum. The attachment of this membranous fascia is to the
deep fascia of the thigh, just distal to the inguinal ligament, to the body of the pubic
bone distal to the attachment of the reflex inguinal ligament and the conjoint tendon,
along the distal edge of the ischio-pubic ramus and to the posterior border of the
triangular ligament (perineal membrane) of the perineum.

The testicular arteries arise from the abdominal aorta level with the lower border of [.2.
The right testicular vein enters the inferior vena cava and the left testicular vein enters
the left renal vein.

Branches from LI supply the ventral part of the scrotum and the root of penis. Branches
from S2, S3 and S4 via the posterior scrotal nerves and the perineal branch of the
posterior femoral cutaneous nerve supply the perineal part of the scrotum. Therefore
segments 1.2, 3, 4, 5 and SI (and possibly S2) are not represented and this hiatus is due
to the latter segments passing into the lower limb. The position is comparable to the
front of the upper chest wall due to the outgrowth of the upper limb.

The transpyloric plane of the abdomen bisects the line joining the top of the sternum to
the top of the symphysis pubis; it lies at the level of the disc between LI and L2. The
transumbilical plane passes through the umbilicus and lies at the level of the disc
between L3 and 4. These are important levels for surface anatomy. The cardiac orifice
of the stomach is situated an inch to the left of the midline behind the 7* costal cartilage.
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The pylons is situated an inch to the right of the midline in the transpyloric plane. The
duodenojejunal junction is an inch to the left of the midline and a little below the
transpyloric plane. The third part of the duodenum crosses the abdominal aorta at the
level of L3, i.e. just above the umbilical plane.

The plicae circularis are developed to their greatest extent in the upper small bowel
although they are absent from the first inch or two of the duodenum. Lymph follicles
are developed in the lower small bowel and aggregate follicles are present on the
antimesenteric border of the ileum. The number of arterial arcades and the amount of
mesenteric fat increases as one descends from jejunum to ileum. The short arteries from
these arcades become shorter as one descends and the arcades become more complex.

The inferior relations of the gall bladder are the duodenum behind and the hepatic
flexure of the colon anteriorly. The opening into the lesser sac (epiploic foramen) is
bounded anteriorly by the structures in the free edge of the gastro-hepatic omentum,
(bile duct and hepatic artery with the portal vein behind and between), posteriorly by
the inferior vena cava, superiorly by the caudate process of the liver and inferiorly by the
duodenum. The superior recess of the lesser sac is bounded anteriorly by the caudate
lobe of the liver, posteriorly by the diaphragm, on the right by the inferior vena cava
(which is embedded in the liver) and on the left by the upper end of the gastrohepatic

omentum. The lesser sac extends to the left to reach the spleen.

The gastrosplenic ligament is anterior and the lieno-renal ligament posterior. Lying in
the latter ligament is the splenic artery and vein. The artery divides into a number of
branches to enter a broad linear hilum on the gastric surface of the spleen. Before the
artery breaks up it gives off its short gastric branches and the left gastro-epiploic artery
both of which ascend to the greater curvature of the stomach in the gastrosplenic
omentum. The left gastric artery ascends on the left crus of the diaphragm and passes to
the lesser curve of the stomach in the left gastro-pancreatic fold. The portal vein, the
hepatic artery and the common bile duct traverse the region of the right gastro-
pancreatic fold between the posterior abdominal wall and the right free margin of the
gastrohepatic omentum. This fold is just inside the lesser sac to the left of the epiploic
foramen.

The portal vein is formed by the junction of the splenic and superior mesenteric veins
behind the neck of the pancreas and in front of the inferior vena cava. It ascends in front
of the inferior vena cava to the epiploic foramen where it passes into the gastrohepatic
omentum.

The superior mesenteric artery has the left renal vein, crossing the aorta, posterior to its
origin and the splenic vein (lying behind the pancreas) anterior to its origin. The artery
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then crosses the third part of the duodenum, the aorta, the inferior vena cava, the
testicular vessels, the right ureter, the right psoas muscle and the right genitofemoral
nerve, in the root of the mesentery, to reach its termination on the ileum some two feet
from the iliocaecal junction. The inferior mesenteric vein lies to the left of its artery and
ascends to the left of the duodenojejunal flexure to enter the splenic vein behind the
pancreas just before the splenic vein joins the superior mesenteric vein. The terminal part
of the inferior mesenteric vein lies in the free edge of the para-duodenal and, sometimes,
the superior duodenojejunal fossae.

The cystic artery arises from the right hepatic artery. The order of structures in the porta
hepatis is right and left hepatic ducts anteriorly, right and left hepatic arteries in the
middle and right and left branches of the portal vein posteriorly. The hepatic artery
divides lower down than the commencement of the common hepatic duct. To the left
portal vein is connected anteriorly, the ligamentum teres hepatis (which is the remains of
the left umbilical vein of the foetus) and posteriorly, the ligament of the ductus venosus
(which is the remnant of the vein which connects the left portal vein to the inferior vena
caw in the foetus). These obliterated embryological structures divide, the liver into a left
and right lobe. The quadrate and caudate portions of the liver are therefore parts of the
right lobe.

There are seven peritoneal spaces around the liver. Above the liver and below the
diaphragm are the right and left sub-diaphragmatic suprahepatic spaces separated by the
falciform ligament (which passes from the abdominal wall and diaphragm to the liver as
far back as the coronary and left triangular ligaments). On the right side is the right sub-
diaphragmatic sub-hepatic space which is continuous around the right surface of the
liver with the right sub-diaphragmatic supra-hepatic space. This subhepatic space is
projected backwards to form Morison's pouch between the liver and kidney. Below the
left lobe of the liver and in front of the stomach and its attached omenta is the left sub-
diaphragmatic sub-hepatic space which is continuous around the left margin of the liver
with the left sub-diaphragmatic supra-hepatic space and is also continuous on the right
behind the ligamentum teres hepatis with the right sub-diaphragmatic sub-hepatic space.
The ftifth space is the lesser sac which is continuous through the epiploic foramen with
the right sub-diaphragmatic sub-hepatic space. The remaining two spaces are extra-
peritoneal and are in the coronary and left triangular ligaments. These spaces are defined
in pathological conditions by adhesions either between the inferior margin or the liver
and the anterior abdominal wall and diaphragm or between the transverse colon and
omentum and the anterior abdominal wall.

The tail of the pancreas lies at T12, the body at LI and the head lies in the curve of the
duodenum and extends over the distance of LI and L2.
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The common bile duct descends behind the first part of the duodenum and behind the
head of the pancreas lying in the pancreas near its termination three inches own on the
inner curve of the duodenum. It lies between vessels passing from the anterior and
posterior arcades, made by the superior and inferior pancreato-duodenal arteries, to the
duodenum. The inferior phrenic arteries pass behind the oesophageal and inferior vena
caval openings respectively.

Both suprarenal glands have the same posterior relations namely, the crus of the
diaphragm and the kidney. The anterior relations of the left suprarenal are the stomach
bed above and the pancreas, with the splenic vessels, below. The anterior relations of the
right suprarenal are the inferior vena cava to the left and the liver to the right. There are
three suprarenal arteries and one vein on each side. On the right side the vein is short
and passes straight forward to the inferior vena cava. On the left a long vein descends
from the anterior aspect of the suprarenal to the left renal vein. The suprarenal glands lie
immediately lateral to the coeliac ganglia and these ganglia lie on each crus just lateral to
the coeliac artery. Passing to each ganglion are the greater and lesser splanchnic nerves.
The coeliac plexus lies between the ganglia and around the coeliac artery and it sends
fibres along the aorta to form the mesenteric plexuses. The coeliac plexus receives a
branch from the posterior gastric nerve which contains fibres from both vagi. The
posterior gastric nerve enters the abdomen one cm. behind the abdominal oesophagus
whilst the anterior gastric nerve lies on the front of the oesophagus. Both gastric nerves
divided into two branches. The anterior gastric nerve supplies the pylorus and liver by its
right branch whilst its left branch passes to the fundus and body of the stomach. The
posterior gastric nerve sends its right branch to the coeliac plexus and its left to the back
of the stomach.

An important accessory hepatic artery may come from the left gastric artery. Accessory
hepatic arteries may arise from the hepatic artery low down or from the gastroduodenal
or superior mesenteric vessels. Occasionally the hepatic artery itself may have an
abnormal origin.

The thoracic duct commences in the abdomen at the cisterna chyli which is an elongated
sac lying over the I+ and 2 lumbar vertebrae. The cisterna chyli receives an intestinal
lymph trunk (from the lymph vessels draining along the superior mesenteric artery), two
lumbar lymph trunks and two descending lymph trunks (which drain from the posterior
lower intercostal spaces and enter the abdomen through the aortic opening). Passing
through this latter opening is also the aorta and the commencement of the azygos vein.
Through the oesophageal opening passes the oesophagus, the anterior and posterior
gastric nerves and left gastric vessels to the lower oesophagus. Through the caval orifice
passes the inferior vena cava, the right phrenic nerve and lymph vessels draining the
upper abdomen. Piercing each crus of the diaphragm are the splanchnic nerves and, on
the left side, the inferior hemiazygos vein. Passing into the abdomen beneath the medial
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arcuate ligament is the sympathetic trunk and beneath the lateral arcuate ligament is the
subcostal nerve and vessels. The caval opening in the diaphragm is at vertebral level T8,

the oesophageal opening at T10 and the aortic opening at T12.

The right renal artery passes behind the inferior vena cava and the left renal vein passes
over the aorta. These vessels are at vertebral level L2. The origin of the inferior
mesenteric artery is at vertebral level L3, ie. just above the umbilicus. The aorta
bifurcates at the lower border of L4, i.e. some three-quarter inch below the umbilicus
and to the left of the midline. The upper two lumbar arteries pass around the sides of
LI and L2 beneath the right and left crus and under the psoas muscle. The 4* lumbar
artery is the only one which passes outwards over the quadratus lumborum when it
reaches the level of this muscle. The stems of the middle and of the left colic artery are
quite short, these arteries dividing into two main branches early in their course. These
pass to the bowel and take part in the formation of the marginal artery.

The mesentery of the appendix is attached to the posterior leaf of the mesentery of the
terminal ileum and it passes down behind the terminal ileum to the appendix. The
appendicular artery lies in the left free edge of this mesentery and this artery is an end
artery. The anterior caecal artery lies in the free border of the peritoneum forming the
roof of the superior ilia-caecal recess. Both the superior and inferior ilia-caecal recesses
look downwards and to the left.

The spleen lies deep to the 9% 10® and 11 left ribs. Its long axis follows the 10* rib
and extends from the para-vertebral region to the midaxillary line. Separating it from the
ribs are the peritoneal cavity, the diaphragm and the pleural cavity. In its upper half the
left lung also intervenes.

Attached to the back of the umbilicus are four fibrous cords. Extending upwards is the
ligamentum teres hepatis and extending downwards in the midline is the obliterated
urachus forming the median umbilical ligament and on the right and left are the
obliterated umbilical arteries forming the lateral umbilical ligaments.

Because of development in definite planes, all structure related to the gastro-intestinal
tract lie in front of all structures related to the testes which are in front of all structures
related to the kidney which in turn lie anterior to body wall structures. Therefore in the
right lower abdomen the order of structures from before backwards is the colic arteries,
testicular vessels, ureter, but the left colic arteries may pass in front of or behind the
inferior mesenteric vein.
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Crossing the brim of the pelvis over the left common iliac artery are from the lateral side,
the left ureter, the inferior mesenteric vein and the inferior mesenteric artery. The left
ureter lies one-half inch lateral to the inferior mesenteric artery.

In the iliac fossa are several nerves. On the psoas muscle is the genitofemoral nerve.
Lateral to this in the angle between psoas and iliacus is the femoral nerve whilst more
laterally over the iliacus is the lateral cutaneous nerve of the thigh. As one passes
upwards the next nerve seen is the ilio-inguinal; above this is the ilia-hypogastric and
finally the subcostal nerve and vessels are seen passing downwards and outwards over the
quadratus and transversus below the 12 rib. The testicular vessels on both sides can be
identified as they pass from the region of the aorta to the internal inguinal ring at the
point where the external iliac artery passes beneath the inguinal ligament.

The kidney extends from the upper part of the 3« lumbar vertebrae to beyond the I12¢
rib to reach the level of the 12% thoracic vertebrae. It is evident therefore that the
transpyloric plane crosses the upper part of the hilum.

The inferior vena cava begins in front of the 5" lumbar vertebra below and to the right
of the aortic bifurcation where it is crossed anteriorly by the right common iliac artery.

The sympathetic trunk in the abdomen lies on the anterior border of the psoas muscle.
It crosses the transversely running lumbar vessels. The right trunk is concealed by the
inferior vena cava and it is crossed by the renal artery (which passes behind the vena cava)
and by the testicular vessels. The left trunk lies to the left of the aorta and it is crossed
by the renal vessels and testicular artery, inferior mesenteric artery and pancreas. Each
trunk receives a white ramus from each of the upper three lumbar nerves and sends one
or more grey rami to each of the five lumbar nerves. These rami run laterally and
backwards on the sides of the vertebrae with the lumbar vessels. Some four medially
running lumbar splanchnic nerves pass from the sympathetic trunk to the
intermesenteric and hypogastric plexuses. The coeliac plexus extends down the front of
the aorta and it is reinforced by the lumbar splanchnic nerves to form the
intermesenteric and hypogastric plexuses. The intermesenteric plexus lies on the front of
the aorta and the hypogastric lies within the bifurcation of the aorta. Branches from the
pelvic splanchnic nerves ascend from the pelvis, pass through the hypogastric plexus and
are distributed with the inferior mesenteric artery.

The lateral arcuate ligament is the thickened upper end of the anterior layer of the
lumbar fascia which passes between the 12 rib and the front of the transverse process of
LI. The thickened lower part of this layer of fascia joins the iliolumbar ligament. The
medial arcuate ligament represents the upper thickened fascia of the psoas muscle which
passes from the transverse process to the body of LI. This fascia is continued
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downwards over the iliacus muscle to be attached to the iliac crest, the inguinal ligament
and the pelvic brim. The diaphragm arises from the lateral and medial arcuate ligaments.
The fascia over the medial border of the psoas below its origin from the S5* lumbar
vertebra is pierced by the iliolumbar vessels, the obturator nerve and the descending half
of the anterior ramus of the 4* lumbar nerve. The anterior ramus of the 5% lumbar nerve
emerges from the intervertebral foramen below the origin of the psoas and its fascia and
it then descends over the ala of the sacrum to join the sacral plexus. It has a medial
relation on the upper aspect of the ala to the lateral lumbosacral ligament.

The posterior ramus of each lumbar nerve curves backwards lateral to a superior
articular process and medial to an intertransverse muscle. The anterior rami are large and
in general they descend in the psoas muscle over the transverse process immediately
below. The first lumbar nerve is an exception as it passes out through the psoas above
the second lumbar transverse process to lie on the quadratus lumborum muscle. It
divides into the iliohypogastric and ilia-inguinal nerves which pass out behind the kidney
on to the transversus abdominis muscle. The genitofemoral and the obturator nerves
both pierce the psoas fascia in the abdomen.

The oesophageal opening in the diaphragm is made by the decussating fibres of the right
crus. The upper ends of the psoas and quadratus lumborum muscles lie in the thorax in
the costovertebral angle above the lateral and medial arcuate ligaments. They are
therefore separated from the ascending diaphragm by the two layers of pleura forming
the costa-vertebral space. Running over the quadratus lumborum below the 12 rib are
the subcostal vessels and nerve which enter the abdomen on the quadratus beneath the
lateral arcuate ligament.

The lymph nodes of the large intestine are in four groups. The epicolic nodes on the
bowel, the paracolic nodes on the marginal artery, the intermediate nodes on the stems
of the colic arteries and the main nodes near the roots of the colic arteries beside the
aorta.

The urogenital diaphragm consists of the transversus perinei profundus and the
sphincter urethrae muscles. The upper fascia covering these muscles is pelvic fascia
whilst the inferior fascia is the perineal membrane or triangular ligament. The superficial
perineal pouch lies between the fascia of Colles' and the perineal membrane. It contains
the crura of the penis, the bulb of the urethra, three paired muscles, three arteries and
three nerves (from the pudendal vessels and nerves and posterior cutaneous nerve of the
thigh). The deep perineal pouch contains the membranous urethra, two muscles, the
bulbo-urethral glands and the pudendal artery and nerve. As the artery is running under
cover of the ischiopubic ramus, it gives off an artery to the bulb and to the crus penis,
both of which pass to their destination by piercing the perineal membrane. The artery is
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then termed the dorsal artery of the penis and it pierces the perineal membrane
anteriorly to run on the penis deep to the penile fascia. The termination of the pudendal
nerve (dorsal nerve of the penis) lies lateral to the artery. A single vein lies between the
two dorsal arteries and this vein passes proximally between the subpubic ligament and
the anterior part of the perineal membrane to enter the prostatic venous plexus. The
superficial dorsal vein, superficial to the deep fascia of the penis, joins the saphenous
vein on both sides.

A finger may be passed forward above the urogenital diaphragm lateral to the prostate
into a short space which is limited above and anteriorly by the junction of the levator ani
and obturator internus muscles.

The side wall of the pelvis is formed from above downwards by the psoas muscle and its
fascia, the pelvic brim, bare pubic bone (anteriorly) and the obturator internus muscle
covered by its fascia. Crossing this bare portion of the pubic bone is the obliterated
umbilical artery, the vas deferens and the external iliac vein. From above downwards the
structures on the side wall of the pelvis are the external iliac artery and vein, and
obliterated umbilical artery, the obturator nerve, artery and vein (in that order), and
these are all crossed by the ureter and by the vas deferens which come into the pelvis
over the commencement and termination of the external iliac artery respectively. These
structures both descend to the site of origin of the levator ani muscle from the obturator
internus fascia and they then turn forwards, inwards and downwards in the pelvic fascia
to their destination. In this part of their course the vas deferens lies anterior to the ureter.

Behind the rectum is areolar tissue and the post-rectal fascia of Waldeyer. On each side
of this post-rectal space is an areolar fold containing the pelvic splanchnic nerves. These
arise from the 2, 3+ and 4* sacral nerves and pass forwards to the pelvic plexuses on the
sides of the rectum.

The ala of the sacrum is crossed on each side by the lumbo-sacral trunk, the iliolumbar
artery, the obturator nerve and the psoas muscle in order from medial to lateral side.

The two main portions of the levator ani muscle are the pubococcygeus and
iliococcygeus. They come from the anterior and posterior half of the origin respectively.
The iliococcygeus is inserted into the side of the last one or two pieces of the sacrum, to
the side of the coccyx and to the anococcygeal raphe. The pubococcygeus descends close
to the prostate and forms a sling around the ano-rectal junction thus lying anterior to
the fibres of the iliococcygeus which are inserted into the raphe. Some fibres of the
pubococcygeus also insert into the raphe and to the central point of the perineum and
some fibres pass through portion of the external sphincter of the anus. Three other
portions may be described namely, the levator prostatae (a portion of the
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pubococcygeus), the puborectalis (the portion of the pubococcygeus which forms the
sling at the ano-rectal junction) and posteriorly, the iliosacralis (the portion of the
iliococcygeus which inserts into the sacrum). The sacrospinous ligament consists of
degenerated posterior fibres of the coccygeus muscle and it has the same attachments as
that muscle. These structures have a free posterior border which abuts against the lower
border of the piriformis muscle. The pubococcygeus portion of the levator ani has a free
anterior border which is separated from its fellow by one-third of an inch. Between the
anterior borders the prostate can be exposed from the perineum. The nerve supply of the
levator ani is by branches from the 3+ and 4 sacral nerves on its pelvic surface and by
branches from the inferior rectal and perineal nerves (from the pudendal nerve) on its
perineal surface.

The superior gluteal artery, iliolumbar artery and the lateral sacral arteries are branches
from the posterior division of the internal iliac. The iliolumbar artery ascends between
the obturator nerve and the lumbo-sacral trunk, the superior gluteal artery passes out of
the pelvis between the trunk and the I+ sacral nerve whilst the inferior gluteal artery
leaves between the I+ and 2™ or, sometimes, between the 2 and 3+ sacral nerves. This
enables one to locate these arteries in the pelvis.

The hypogastric plexus is a downward prolongation of the intermesenteric plexus and it
receives on each side a combined I+ and 2 lumbar splanchnic nerve which joins it after
crossing in front of the common iliac artery. It also receives separately 3 and 4* lumbar
splanchnic nerves which join it after crossing behind the artery. From one to four
branches enter the pelvis and descend in front of the sacrum to the right and left pelvic
plexuses. They are joined by twigs from the upper sacral sympathetic ganglia and by the
pelvic splanchnic nerves. The pelvic plexus as so formed, containing mixed sympathetic
and parasympathetic fibres, sends nerve fibres along the various veins in the pelvic fascia
to all the pelvic viscera. Branches pierce the urogenital diaphragm to enter the crus and
bulb of the penis. The pelvic splanchnic nerves send ascending fibres across the left
common iliac artery to join the plexus on the inferior mesenteric artery and pass to the
distal colon.

The lumbar plexus is formed by the I+, 2* and 3 lumbar nerves (anterior rami),
together with portion of TI2 and L4, in the psoas muscle. All the lumbar nerves, except
LI, descend over the transverse process below and all nerves pierce the iliac and psoas
fascia in the abdomen except the femoral nerve and the lateral cutaneous nerve of the
thigh. The obturator nerve is from the anterior divisions and the femoral nerve is from

the posterior divisions of L2, L3 and L4.

The sacral plexus is composed of LS, SI, S2 and S3 with portion of L4 above and S4

below. This plexus lies on the sacrum and on the piriformis muscle under the pelvic
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fascia. The majority of the nerves from this plexus pass into the buttock, either above or
below the piriformis muscle, and their distribution is discussed in the anatomy of the
lower limb. The exceptions to this rule are three:- (1) muscular branches to the
piriformis (SI and S2), levator ani and coccygeus (S3 and S4); (2) the perforating
branches; (a) the perforating cutaneous nerve (S2 and S3) which pierces the coccygeus,
sacrospinous and sacrotuberous ligaments and curves around the inferior margin of the
gluteus maximis muscle to supply the skin over the lower buttock; (b) the perineal
branch of S4 which passes through the coccygeus muscle further forward to enter the
ischio-rectal fossa to supply portion of the external sphincter of the anus; (3) the pelvic
splanchnic nerves (from S2, S3, and S4) which pass forwards in an areolar layer to the
side of the rectum where, together with the nerves from the hypogastric plexus, the right
and left halves of the pelvic plexus is formed.

The coccygeal plexus is composed of S5, coccygeal 1 and portion of S4. It lies on the
coccygeus and the anterior primary ramus of S5 and coccygeal I enter the pelvis by
piercing the sacrospinous ligament and the coccygeus after these nerves have merged
from the inferior sacral hiatus. After joining with the descending branch of S4, the
conjoined anterior caudal nerve passes back through the coccygeus, sacrospinous and
sacrotuberous ligaments to supply the skin over the tip of the coccyx.

The fascia related to the rectum can be described in four parts.

(I) The fascia of Waldeyer which lies behind the rectum and covers the front of the
sacrum thus protecting the veins which emerge from the bone to pass through the pelvic
fascia into the internal iliac veins. This fascia is closely adherent to the bone except
below where it leaves the coccyx and passes to the back of the rectum. It is essential in
performing an excision of the rectum that the correct plane of dissection, between the
rectum in front and this fascia behind, be entered.

(2) The pelvic fascia on each side, through which run the middle rectal vessels, forms the
lateral ligaments of the rectum. These are easily defined at operation.

(3) The rectovesical fascia lies between the prostate and rectum and represents the
degeneration of the pouch of peritoneum which descended to the apex of the prostate.
This fascia is in two layers and it is between these layers that the rectum is dissected
from the prostate.

(4) There are areolar folds on either side of the rectum passing forwards to the rectum
from the sacrum owing to the passage of the pelvic splanchnic nerves as described.

The anal intermuscular septum is a most important structure in the anal canal. It is made
by the longitudinal muscle passing to be attached to the mucosa at the lower margin of
the internal sphincter (which lies about I centimeter inside the anal margin). The fibres
of the longitudinal muscle also pass downwards and radiate outwards through the
subcutaneous external sphincter to be attached to skin. They demarcate the perianal
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space which is thus separated from these fibres from the ischio-rectal space. Above the
anal intermuscular septum lies an area of mucosa, lined by statified squamous epithelium,
termed the pecten. Above this area are the anal valves and sinuses and the level of these
latter is at the junction of the upper three-fifths and the lower two-fifths of the anal
canal. The site of attachment of the anal intermuscular septum is sometimes termed
Hilton's white line. The ano-rectal ring is made by the puborectalis together with
portion of the deep external sphincter and the upper end of the internal sphincter.

The anterior wall of the male urethra is unsupported just above the superior fascia of the
urogenital diaphragm and just below the perineal membrane where the urethra leaves the
front of the prostate just above its apex and where it enters the front of the bulb of the
urethra respectively.

The prostate has five lobes, the middle lobe being demarcated by the ejaculatory ducts
below and behind and the upper one-third of the prostatic PC urethra anteriorly. The
pelvic fascia surrounds the prostate and between the true capsule of the prostate and the
fascia lies the prostatic venous plexus. The surrounding fascia is thickened to pass
forward to the pubis on each side to form the pubo-prostatic ligaments. Each seminal
vesicle lies lateral to the corresponding dilated and thin walled vas deferens posterior to

the base of the bladder.

The anterior wall of the vagina is in structural continuity with the urethra in its lower
third. It is in contact with the bladder in its middle third and it is pierced by the cervix
of the uterus in its upper third. The posterior wall is separated from the rectum by the
rectal and recto vaginal fasciae and from the anal canal by the perineal body. The uterus
has an upper two-thirds termed the fundus and body and a lower third, the cervix, which
passes through the anterior wall of the vagina. Each lateral fornix of the vagina is crossed
by the base of the broad ligament, the uterine artery and the ureter. The artery is anterior
to the ureter. The side walls of the vagina are supported by the levatores ani. The lower
part passes between the anterior borders of the levatores ani, then through the urogenital
diaphragm and its fascia, then between the bulbs of the vestibule and the bulbo-
spongiosus muscle. Its outlet is guarded by the labia minora and majora.

The epoophoron lies between the layers of the broad ligament above the ovary and it is a
vestigeal part of the mesonephric duct and tubules. The paroophoron lies between the
layers of the broad ligament medial to the ovary and is derived from mesonephric
tubules. The duct of Gartner is a segment of the mesonephric duct which lies in front of
the anterior wall of the vagina.

The para-urethral glands of Skene lie alongside the urethra and open on to the skin.
They correspond to the prostatic glands.
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The support of the female pelvic viscera is as follows: (1) the levatores ani, (2) the
urogenital diaphragm, (3) the right and left cardinal ligaments, (4) the right and left
utero-sacral ligaments, (5) the broad ligaments, (6) the rectovesical fascia with its
contained vessels and nerves.

The cardinal ligaments are attached to the sides of the upper two-thirds of the vagina
and to the supra-vaginal part of the cervix. They form the chief support of the uterus
and vagina. These sheets of fascia blend with the fascia on the side wall of the pelvis and
the fascia of the upper surface of the levatores ani. The posterior borders of these
ligaments are termed the utero-sacral ligaments and these ligaments are free and concave,
curving backwards and upwards from the junction of the body and cervix of the uterus
towards the middle piece of the sacrum.

The ureters are not continuous structurally with the bladder at the postero-lateral angle
but they penetrate its wall to open at the upper outer angles of the trigone. Muscle fibres
radiate from the ureters and blend with the muscle of the trigone, the whole being
termed the trigonal muscle.
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~ANATOMICAL ABSTRACTS~

ARM

The anatomy of the Axilla may be described under seven headings: (1)) Form; (2) Apex;
(3) Anterior Wall; (4) Posterior Wall; (5) Contents; (6) Breast; (7) Origin and

insertion of muscles; and (8) Cutaneous nerves.

The clavipectoral fascia splits to enclose the subclavius and pectoralis minor muscles.
The part between clavicle and pectoralis minor muscle and between the coracoclavicular
and costoclavicular ligaments is the costocoracoid membrane and is pierced by the
cephalic vein, the thoraco-acromial artery, the lateral pectoral nerves and lymph vessels.

The posterior wall of the axilla has two exits, the quadrangular and the triangular spaces.
Through the quadrangular space passes the circumflex nerve and the posterior
circumflex humeral artery. Below the axilla is a triangular space through which runs the
radial nerve and profunda brachii artery into the spiral groove. This space is bounded by
long head of triceps medially, medial head laterally and teres major above.

The direction of the coracoclavicular ligament is upwards and outwards and the
direction of the costoclavicular ligament is upwards and inwards. The conoid ligament is
an inverted cone.

The trunks of the brachial plexus are in the neck, the divisions are behind the clavicle
and the cords are in the axilla. The musculo-cutaneous nerve carries seventh cervical
nerve fibres which leave the nerve before it pierces the coraco-brachialis muscle. The
lateral pectoral nerves pass into the pectoralis major muscle above the pectoralis minor.
The recognition of major nerves in the axilla is to find the M-letter arrangement to the
musculp cutaneous, median and ulnar nerves.

The posterior primary rami of the first, seventh and eighth cervical nerves and of the
fourth and fifth lumbar nerves do not become cutaneous. The remainder become
cutaneous and except for the second cervical and the fourth and fifth sacral and the first
coccygeal nerve, divide into medial and lateral branches. Above T7 the medial branches
become cutaneous whilst below T7 the lateral branches are cutaneous.

The third and fourth cervical anterior primary rami supply skin above the shoulder. The
titth, sixth, seventh and eighth cervical and the first thoracic anterior primary rami go
into the arm so that skin supplied by C4 is next to skin supplied to T2 anteriorly.
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The boundaries of the apex of the axilla are the clavicle anteriorly, the first rib medially
and the superior border of scapula posteriorly. The vessels are enclosed in the axillary

sheath.

The cutaneous nerves to the arm are one from the circumflex, two from the radial, and
the medial cutaneous nerve of the arm. The cutaneous nerves of the forearm pierce the
deep fascia two or three inches above the elbow and are the lateral cutaneous nerve from
the musculo-cutaneous, the posterior cutaneous nerve from the radial and the medial
cutaneous nerve of the forearm. Of these, the anterior division of the lateral nerve
supplies skin over thenar eminence. The posterior cutaneous nerve of the forearm may

supply skin on the back of the hand.

The superﬁcial veins of the arm lie anterior to the cutaneous nerves when they meet.
The basilic vein pierces the deep fascia in the middle of the arm but the cephalic vein
pierces the fascia and the costocoracoid membrane just below the clavicle.

The palmar cutaneous branches of the median and of the ulnar nerve become cutaneous
just above the wrist on the radial side of the palmaris longus muscle and the flexor carpi
ulnaris muscle respectively. The superficial branch of the radial nerve passes backwards
beneath the brachioradialis muscle and runs across the radial side of the wrist joint.
Similarly the posterior division of the ulnar nerve passes beneath the flexor carpi ulnaris
and along the ulna side of the wrist joint to the hand and fingers.

The following occur in the middle of the arm at the insertion of coracobrachialis muscle.

I. The basilic vein pierces the deep fascia
2. The medial cutaneous nerve of the forearm pierces the deep fascia
3. The median nerve passes anterior to the brachial artery

4. The ulnar nerve passes behind the medial intermuscular septum to run down on the
medial head of triceps accompanied by the ulnar collateral artery and nerve.

S, The artery to the humerus enters the bone
6. A subcutaneous lymph gland may be present
7. The medial and lateral intermuscular septa reach their highest point.

The order of branches from the radial nerve is as follows. Arising in the axilla is the
nerve to the long head of triceps together with the posterior cutaneous nerve of the arm.
The next branch is the ulnar collateral nerve to the medial head, and next is the nerve to
the lateral head and these arise in the lower triangular space between medial and long
head and below the teres major muscle. In the spiral groove is a second nerve to the
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medial head which traverses the head down to the anconeus muscle. This branch arises
in common with a cutaneous nerve which gives off a lower lateral cutaneous nerve of the
arm and becomes the posterior cutaneous nerve of the forearm.

The three major nerves enter the forearm between the two heads of three muscles. The
ulnar nerve enters between the humeral and ulnar head of the flexor carpi ulnaris, the
median nerve between the humeral and ulnar head of the pronator teres muscle and the
posterior interosseous nerve enters between the humeral and ulnar head of the supinator
muscle. Neither the median or ulnar nerve give any motor branches above the elbow
joint but at the elbow the median nerve supplies the pronator teres muscle. The order of
branches from the ulnar nerve is a branch to the humeral and then to the ulnar head of
the flexor carpi ulnaris and, after passing beneath the arch of this muscle the nerve
supplies the ulnar half of the flexor digitorum profundus.

The following are the nerves in contact with the humerus. The circumflex nerve, the
nerve to the lateral head of triceps, the radial nerve in the spiral groove, the ulnar nerve
behind the medial epicondyle, the nerve to anconeus muscle behind the lower humerus,
the musculocutaneous nerve before it runs on to the brachialis muscle and the
termination of the radial nerve in front of the lateral epicondyle.

The direction of the fibres of the interosseous membrane of the forearm is downwards
and inwards from radius to ulna so that force is transmitted through this membrane
from radius to ulna. The oblique cord lies on a more anterior plane and passes in the
opposite direction.

The biceps tendon inserts on the posterior portion of the tuberosity of the radius and a
bursa is on the anterior portion.

The posterior relations of the radial artery are brachialis, biceps supinator, pronator teres,
flexor digitorum sublimis (radial head), flexor pollicis longus, pronator quadratus and
then the lower end of the radius.

The supinator muscle is attached to the radius as far down as the anterior oblique line,
as far medially as the radial tuberosity and as far proximally as the neck of the radius.

The muscles arising from the region of the elbow joint can be named circumferentially
around the joint as follows: commencing with the pronator teres and passing on the
medial side and then across the back of the elbow to the lateral side to the
brachioradialis muscle, the order is:- pronator teres, flexor carpi radialis, palmaris longus,
flexor digitorum sublimis, flexor carpi ulnaris, triceps tendon insertion, anconeus muscle,
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extensor carpi ulnaris, extensor digitaeminimi, extensor digitorum communis, extensor
carpi radialis brevis, extensor carpi radialis longus, and finally brachioradialis.

The median nerve enters the forearm and crosses the ulnar artery separated from it by
the ulnar head of the pronator teres muscle.

The anterior ulnar recurrent artery comes off before the ulnar artery passes beneath the
pronator and therefore it can ascend on the brachialis beneath pronator teres to the front
of the medial epicondyle. The posterior ulnar recurrent artery comes off after the ulnar
has passed beneath the deep head and therefore it ascends on the flexor digitorum
profundus deep to the flexor carpi ulnaris and behind the medial epicondyle.

The tendons of flexor digitorum sublimis become free in the forearm and those for
digits three and four lie in front of those for digits two and five. The radial head belong
to digit three.

The flexor retinaculum of the wrist is attached on the ulnar side to the pisiform bone
and hook of the hamate. On the radial side it is attached to the tuberosity of the
scaphoid and to the ridge on the trapezium. The pisiform bone receives the insertion of
the flexor carpi ulnaris which is continued as the pisimetacarpal and pisihamate
ligaments to the 5* metacarpal and to the hook of the hamate bone respectively.

The motor branch to the thenar muscle is short and stout and arises from the median
nerve just below the flexor retinaculum.

The flexor carpi radialis passes through a special tunnel in the retinaculum and then
through the groove on the trapezium to insert into the second and third metacarpal
bones. The ulnar nerve and artery lie in front of the retinaculum. The median nerve at
the wrist joint lies immediately under the palmaris longus tendon when present and
when not present it lies to the ulnar side of the flexor carpi radialis and it is quite
superficial.

The ulnar and radial nerves embrace their respective arteries at the wrist joint. The
median nerve and ulnar artery lie deep to the arch of the flexor sublimis as it passes from
the coronoid process of the ulna to the oblique line on the radius. The median artery is a
branch of the anterior interosseous artery and for a short time in the embryo is an
important artery.

The attachments of the palmar fascia are as follows: proximally it is continuous with the
palmaris longus muscle and it is attached to the flexor retinaculum; distally it is attached
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to skin, to the transverse ligaments of the metacarpal heads, to the flexor fibrous sheaths
and to the antero-lateral aspect of the proximal and the middle phalanges of the fingers.
These attachments explain the condition of contracture of the fascia and the deformity

produced.

The palmar arteries lie superficial to the nerves in the palm but on the fingers the digital
nerves are superficial and they lie antero-laterally on the flexor sheath. The common
digital nerves divide proximal to the common digital arteries.

The relations of the hook of the hamate bone are, on the radial side the flexor tendons
to the little finger covered with their synovial sheaths, and on the ulnar side the deep
branch of the ulnar nerve and artery. The hook gives rise to the flexor digiti minimi
muscle and to the opponens.

The attachment of the lateral ligaments of the metacarpo-phalangeal joint determines
the lateral mobility in the extended position and the immobﬂity in the flexed position of
the joint.

There is some movement at the carpo-metacarpal joints of the fourth and fifth
metacarpal bones but no movement in the second and third carpo-metacarpal joints.
This is useful in clenching the fist.

The anterior interosseous artery ends on the back of the wrist by passing through the
interosseous membrane just proximal to the pronator quadratus muscle.

The attachments to the first metacarpal bone are the abductor pollicis longus, the first
palmar interosseous, the first dorsal interosseous, and the opponens muscles. Additional
insertions of the abductor pollicis longus are to the trapezium bone and to the fascia
over the short thumb muscles. The extensor retinaculum covers the tendons on the back
of the radius and the ulna. It is attached to the radial side of lower radius but it has no
attachment to the ulna, being attached to the ligaments on the ulnar side and to the
triquetrum bone. This allows free rotation of the radius around the ulna at the inferior
radio-ulna joint. The triangular fibro-cartilage separating the radio-carpal and the
inferior radio-ulnar joint is complete and is attached to the pit on the radial side of the
base of the ulna styloid and to the ridge on the ulnar aspect of the inferior radial
articular surface.

The deep branch of the ulnar nerve supplies the hypothenar muscles. The only muscle
supplied by the superficial branch of the nerve is the palmaris brevis. As the lumbrical
and interosseous muscles pass to their insertions the lumbricals pass in front of the deep
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transverse palmar ligaments whilst the interosseous muscles pass behind. The vessels and
nerves also pass in front.

The short abductor of the thumb and of the little finger is the most lateral and the most
medial of the thenar or hypothenar muscles respectively. The skin of the front of the
hand is thickened, is bound by fibrous strands to either the deep fascia beneath or, in the
case of the pulp of each finger, to the bone. The skin has no sebaceous glands and it is
ridged and furrowed. This provides stability of skin in grasping. The metacarpo-
phalangeal joints are condyloid joints whilst the interphalangeal joints are hinged joints.
The palmar ligament of each metacarpo-phalangeal joint is strongly attached to the base
of the phalanx but only attached by areolar tissue to the metacarpal head. The ligament
therefore moves with the phalanx and it is made of fibro cartilage.

Movement of the flexion and extension only can take place at the metacarpo-phalangeal
joint of the thumb. At the carpo-metacarpal joint movement of abduction and adduction
as well as rotation can take place.

The anterior surface of each phalanx is smooth and there is a ridge at either side of this
surface which very well marked in the middle phalanx. The ridge is for attachment of the
palmar fascia, the flexor fibrous sheath and the insertion of the flexor digitorum
sublimus tendon. The flexor fibrous sheath extends into the palm level with the radial
side of the middle palmar crease and level with the ulnar side of the distal palmar crease.
The fibres of the flexor sheath are transverse over the phalanges but are criss-crossed
over the metacarpo-phalangeal and interphalangeal joints.

The action of the interosseous muscles is primarily abduction or adduction depending
on the insertion around an axis passing through the middle finger. In addition these
muscles flex the metacarpo-phalangeal joints and extend the interphalangeal joints.

The central slip of the extensor tendon inserting into the base of the middle phalanx
holds distally the two lateral slips which pass further distally to insert into the base of
the distal phalanx. If the central slip be divided a classical deformity of flexion of the

proximal interphalangeal joint and extension of the distal interphalangeal joint results.

On the anterior aspect of the first metacarpal bone are areas for two muscles. The larger
lateral area is for the opponens pollicis and the medial area is for one head of the first
dorsal interosseous muscle. The inequality of surfaces is also seen in inequality of the
articular base so that the larger lateral half will enable one to side the bone.

The radial artery passes along the radial side of the wrist joint Iying on the scaphoid and
trapezium and being crossed by the abductor pollicis, extensor pollicis brevis, extensor
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pollicis longus, cephalic vein and superficial radial nerve. It passes forward between the
two heads of the first dorsal interosseous muscle and then gives off its digital branches
to the thumb and to the radial side of the index finger which run between the first dorsal
interosseous and the adductor hallucis. A discussion therefore of the first
intermetacarpal space includes that of the first and second metacarpal bones, the first
dorsal interosseous muscle, the first palmar interosseous, the adductor pollicis, the radial
artery, and the carpo-metacarpal joints with their ligaments. There are two oblique
ligaments passing