PAGE  
72

ACEM

PRIMARY EXAM

Practice Anatomy Vivas

Thorax
Katie Mills

Toowoomba Hospital
Describe the features of this typical rib

Prop: Rib
· The ribs are paired bones of the thorax

· Shaft slopes downwards at 45 degrees

Head

· Expands forwards from the neck

· Divided into 2 facets by a ridge

· Lower facet = vertical (articulates with upper border of own vertebra)

· Upper facet = faces up (articulates with lower border of vertebra above)

· Intra-articular articular ligament attaches to ridge, and to intervertebral disc

· Radiate ligament attaches to front of head

· Sympathetic trunk lies in contact

Neck

· Flattened, inclined backwards

· Thin ridge on its upper border = crest

· 2 laminae of superior costotransverse ligament attach from here to the transverse process of the vertebra above

· Costotransverse ligament runs between the back of the neck and the transverse process of its own vertebra

· Neck of all ribs are of equal length

· Neck of 7th-9th ribs slope more downwards (at 30 degrees to the rest of the shaft)

Tubercle

· 2 facets

· Medial = synovial joint with its own transverse process.

· Upper 6 = convex, facing backwards

· Next 4 = flat, facing downwards

· Lateral involves lateral costotransverse ligament from the tip of its own transverse process

Shaft

· Slopes downwards and back to the angle of the rib.  This distance increases as you go down the ribs.  In the 5th and 6th ribs, this distance is equal to the length of the neck

· Curves forwards from the angle (wider curvature with lower ribs)

· Upper border is blunt.  Receives

· External intercostal (entire length)

· Internal intercostal (anterior to angle)

· Internal intercostal membrane (medial to angle)

· Subcostal / Innermost intercostals

· Inner surface

· Subcostals, innermost intercostals sweep across

· Parietal pleura is in contact mostly

· Lower border

· Sharp proximally (forming a marked costal groove) – becomes blunter anteriorly

· Where the border is sharp – external intercostal muscle attaches to border, and internal intercostal to costal groove

· Anteriorly, both these muscles attach to the blunt lower border

· Between the neck and angle, the internal intercostal is replaced with the posterior intercostal membrane

· The neurovascular bundle lies in the costal groove of its own rib (deep to muscles)

· External surface

· Bare

· Serratus anterior runs across it in the upper 8 ribs

· Anterior end

· Primary cartilaginous joint (costochondral joint)

· Length of cartilage increases as you go down the ribs (except 11th and 12th – cartilage cap only).  

· 1st 3 = horizontal, then progressively slopes more upwards.  

· Only 1st 7 attach to sternum directly.

Angle is attachment of thoracolumbar fascia

Muscle attachments

· Pectoralis major – upper 6 costal cartilages

· Serratus anterior – upper 8 ribs (1st digitations spans 1st space along a fibrous band)

· Behind pectoralis minor

· Last 4 interdigitate with external oblique

· Pectoralis minor – 3rd – 5th ribs

· External oblique – anterior angle of lower 8 ribs (interdigitate with lat dorsi on lower 4 ribs)

· Rectus abdominis – anterior surface of 5th-7th cartilages (and lower border of 7th)

· Internal oblique – lower border of last 6 cartilages

· Transversus abdominis / Diaphragm – internal surface of lower 6 cartilages (interdigitate)

· Serratus posterior – lateral to angle

· Superior = 2nd-5th ribs

· Inferior = last 4

· Iliocostalis



   }  Between angle and tubercle

· Longissimus part of erector spinae  }

· Levator costae – upper border, lateral to tubercle

· Scalene

· Quadratus lumborum

· Transversus thoracis – behind medial ends of 2nd-6th cartilages

Tell me about the 1st rib
Prop: 1st rib
Head 

· Forms only 1 synovial joint (with upper border of T1)

Neck
· Slopes upwards to tubercle (opposite of other ribs)

· In contact with the inner border of the neck (from medial to lateral) is

· Anterior rami of C8 (above) and T1 (below)

· Sympathetic trunk (or cervicothoracic ganglion)

· Supreme intercostals vein

· Superior intercostal artery

· 1st thoracic nerve

· (Apex of lung and dome of pleura hold these against the bone)

Tubercle
· Most posterior / highest point of rib

· Lies AT the angle.  Has the usual medial facet

· Lateral facet receives

· Lateral costotransverse ligament

· Costalis part of erector spinae

· Longissimus part of erector spinae

Under surface
· Crossed obliquely by 1st intercostals nerve and vessels

· Covered by parietal pleura

· External and internal intercostals muscles attach to outer rim

Outer Border
· Blunt from tubercle to subclavian groove

· Anterior end = Serratus anterior origin

· Posterior end = Bare (Scalenus posterior lies over it)

· External intercostals muscle attaches anterior to subclavian groove

Inner border
· Suprapleural membrane (in front of subclavian groove)

Upper Surface
· Root of neck

· Oblique groove at most lateral point (subclavian groove)

· Lower trunk of brachial plexus lies in this (T1 fibres only in contact).

· Subclavian artery is NOT in the groove (touches bone only at outer  border)

· Scalenus medius attaches in quadrangular area between subclavian groove and tubercle

· Scalene tubercle on inner rim, anterior to groove.

· Scalenus anterior attaches to this and halfway across upper surface

· Groove running longitudinally down shaft, anterior to subclavian groove (for subclavian vein)

· Subclavius attaches to anterior border of shaft and adjacent costal cartilage

Describe the features of the sternum
Prop: Sternum
· A flat, roughly rectangular bone of the thorax, which articulates with the clavicles and costal cartilages.

· Divided into 3 parts

· Manubrium

· Body

· Xiphoid

· Levels:

· Suprasternal notch = Upper border of T3

· Sternomanubrial joint = Lower border of T4

· Lower sternal border = Lower border of T8

Manubrium
· Flat, four-sided, wider at the top than at the bottom.

· Upper margin

· Concave (Suprasternal notch)

· Attachment for interclavicular ligament

· Lateral margins

· Upper angles – concave for Sternoclavicular joint

· 2cm facet below the Sternoclavicular joint for 1st costal cartilage

· Inferior angle – demifacet for the upper part of 2nd costal cartilage

· Inferior margin

· Irregular / undulating (articulates with the body of the sternum)

· Anterior surface

· Deep cervical fascia at upper border (invests the interclavicular ligament)

· Pectoralis major along the lateral border

· Sternocleidomastoid medially

· Posterior surface

· Mostly bare – in contact with pleura

· Deep cervical fascia at upper border

· Sternohyoid alongside the Clavicular facet

· Sternothyroid along the lateral border, below the 1st costal cartilage

· Left brachiocephalic vein touches between the lungs

Body
· Upper margin

· Articulates with manubrium

· Lateral margins

· Upper angle – demifacet for lower part of 2nd costal cartilage (separate synovial joint from the manubrial part of the joint)

· 5 indentations for costal cartilages 3-7 (6 & 7 may coalesce)

· Anterior intercostal membrane & internal intercostal muscle attaches in between each costal facet

· Anterior surface

· 3 faint ridges (lines of fusion)

· Pectoralis major attaches to most of surface

· Posterior surface

· Transversus thoracis attaches to the inferior part

· Sternopericardial ligaments

· Lower border

· Xiphisternum articulates

Tell me about the costovertebral joints
Prop: Thoracic vertebra & typical rib
· There are 2 types of joints

· Joints of heads of ribs

· Costotransverse joints

Joints of heads of ribs
· Each typical rib has 2 separate synovial joints (own vertebra and one above)

· Radiate ligament reinforces front of capsule.  It has 3 bands

· Upper to vertebra above

· Lower to own vertebra

· Central deep to longtitudinal ligament, fuses with disc and joins fibres from other side

· In 1st, 11th & 12th ribs (one facet only), there are only 2 bands

Costotransverse joints
· Synovial joint between medial facet on tubercle and facet near tip of own transverse process

· Stabilised by

· Costotransverse ligament

· Lateral costotransverse ligament

· Superior costotransverse ligament

· Anterior lamina continuous with posterior intercostal membrane

· Posterior lamina in same plane as external intercostal muscle

· No synovial joint with ribs 11 and 12 (ligamentous attachments only)

Describe the muscular layers of the thorax
· 3 muscular layers

· External intercostals, Serratus posterior

· Internal intercostals

· Neurovascular layer

· Subcostals, Innermost intercostals, Transversus thoracis

Outer Layer
· Serratus Posterior Superior

· Origin – Spinous processes of C6-7,T1-2; Intervening supraspinous ligaments

· Insertion – Just lateral to angles of ribs 2-5

· Nerve – Anterior rami of C7-T2

· Action – Elevates upper ribs

· Serratus Posterior Inferior

· Origin – Spinous processes of T11-12, L1-2; Intervening supraspinous ligaments

· Insertion – Aponeurosis fuses with posterior lamina of lumbar fascia; Just lateral to angle of ribs 9-12

· Nerve – Anterior rami of T11-L2

· Action – Depresses lower ribs

· Levator Costae

· Origin – Near tip of transverse processes C7-T11

· Insertion – Upper border of each rib (lateral to tubercle)

· Nerve – Posterior rami of C8-T11

· Action – Elevates ribs

· External Intercostals

· Origin – Lower border of each rib from tubercle to costochondral junction

· Insertion – Upper border of each rib from tubercle to costochondral junction

· Pass down and forwards.

· Becomes anterior intercostal membrane over the cartilages

· Nerve – Anterior rami

· Action – Elevate ribs

Middle Layer
· Internal Intercostals

· Origin – Costal groove of each rib

· Insertion – Upper border of each rib

· Fibres run down and backwards.

· Replaced by posterior intercostal membrane, between angle and crest of the neck

· Nerve – Anterior rami

· Action – Respiration

Inner Layer

· Innermost intercostals at the side

· Cross more than one space

· Wider inferiorly

· Subcostals at back

· Lie in paravertebral gutter

· Cross more than one space

· More developed inferiorly

· Transversus thoracis at front

· Origin – Lower end of sternum

· Insertion – 2nd to 6th costal cartilages
Describe the structures of the intercostal spaces

OR Ask about intercostal nerves, arteries individually
· Neurovascular plane which lies between internal intercostals and transversus thoracis group (in costal groove on inferior surface of rib)

· From above, downwards

· Vein

· Artery

· Nerve

Intercostal nerves
· Spinal nerve exits the intervertebral foramen, and gives off posterior ramus.  It then crosses behind the artery to enter neurovascular plane

· Gives off collateral branch to supply

· Muscles of space

· Parietal pleura

· Periosteum of ribs

· It has NO CUTANEOUS supply

· Runs just above rib which forms lower border of space

· Lateral cutaneous branch pierces intercostal muscles and overlying muscles in midaxillary line, and divides into anterior and posterior branches which supply the skin over the space

· Ends as anterior cutaneous branch

· Upper 6 spaces – nerve runs anterior to internal thoracic artery, and pierces intercostal muscles to supply skin

· Lower 5 spaces – pierces posterior layer of internal oblique aponeurosis, and enters rectus sheath.  It proceeds behind rectus muscle to its midline (bilaterally), then pierces muscle (supplying it) and passes through anterior layer of sheath to end in skin

· T7 nerve passes obliquely upwards

· T8 runs transversely

· T9-11 run downwards

· 1st intercostal nerve is small and runs on inferior border of lower surface of 1st rib (in contact with pleura)

· Motor / Proprioceptive fibres to muscles

· Sensory fibres to pleura / periosteum

· It has NO CUTANEOUS supply (as no lateral or anterior cutaneous branches)

Intercostal Arteries
· Each space has one posterior and 2 anterior intercostal arteries, which anastamose end-to-end

· Posterior intercostal artery

· 1st 2 – from superior intercostal artery (from costocervical branch of 2nd part of subclavian artery), passing across neck of 1st rib (between supreme intercostal vein and 1st thoracic nerve)

· Lower 9 – separate branches arising from descending aorta.  Each gives off collateral branch, which runs in neurovascular plane, more inferior than main artery

· Anterior intercostal arteries (smaller than posterior)

· 1st 6 – from internal thoracic artery

· 7th-9th – from musculophrenic artery

· NO Anterior Intercostal artery in lower 2 spaces

Intercostal Veins
· Each space has 1 posterior and 2 anterior veins

· Posterior intercostal vein

· Lower 8 – drain into azygos vein on right, and hemiazygos vein and accessory hemiazygos vein on left

· 2nd and 3rd (and sometimes 4th) – form superior intercostal vein, which drains into azygos vein on right and brachiocephalic vein on left

· 1st space – drains into supreme intercostal vein, which drains into either vertebral vein or brachiocephalic vein.

· Anterior intercostal veins

· Drain into musculophrenic and internal thoracic veins

Lymphatics
· Anterior – Drain into anterior intercostal (parasternal) nodes, along internal thoracic arteries

· Posterior – drain into posterior intercostal nodes

Describe the course of the vagus nerve within the thorax
Left
· Held away from trachea by branches of aortic arch

· Crosses arch, deep to left superior intercostal vein

· Behind lung root – branch to pulmonary plexus

· Enters oesophageal plexus

Right
· In contact with trachea, deep to arch of azygos vein

· Behind lung root – branch to pulmonary plexus

· Enters oesophageal plexus

· Fibres from 2 nerves intermingle in oesophageal plexus, so that vagal trunks receive fibres from both sides

· Recurrent laryngeal nerves come off:

· Left – on arch of aorta – loops around ligamentum arteriosum

· Right – in root of neck – loops under right subclavian artery

· (Supply trachea oesophagus, and muscles of larynx)

 Describe the course of the Phrenic Nerve
Prop: Clemente Fig 186
· Arises mostly from C4

· Runs across the dome of pleura, behind subclavian vein

· Relations – mediastinal pleura laterally (right and left)

· Medial (left)

· Common carotid artery

· Left subclavian artery

· Superior intercostal vein (crosses arch of aorta with phrenic nerve and in front of vagus nerve)

· Pericardium of left ventricle

· Medial (right)

· Right brachiocephalic vein

· SVC

· RA

· IVC

· It pierces the diaphragm

· Left – through muscular part, to left of pericardium

· Right – through vena caval opening in central tendon

· Splits into 3 branches on each side

· Anterior, lateral, and posterior

· Each supplies its own hemidiaphragm exclusively (left supplies sling of right crus around oesophagus)

· 2/3 of fibres are motor

· Sensory supply to

· Central Diaphragm (peripheries from intercostal nerves)

· Fibrous pericardium

· Parietal layer of serous pericardium

· Central parts of diaphragmatic pleura and peritoneum

· Areolar tissue of mediastinum

· NO supply to viscera

Describe the thoracic sympathetic trunk
· This trunk has 12 ganglia (one for each intercostal nerve) – but these often fuse into a smaller number

· Each ganglion

· White ramus from the anterior ramus of the spinal nerve

· Postganglionic grey ramus to each thoracic nerve (lies medial to the white ramus)

· The ganglia lie on the necks of the ribs, just lateral to the heads

· The 1st thoracic ganglion lies below the neck of the 1st rib

· Inferior cervical ganglion lies just above the neck of the 1st rib, posteromedial to the vertebral artery.

· (These 2 ganglia are often fused into the stellate ganglion – overlies the neck of the 1st rib)

· The trunk passes into the abdomen behind the medial arcuate ligament of the diaphragm, lying on the psoas fascia

· It supplies fibres to

· Heart (coronary & cardiac parts of the cardiac plexus)

· Lungs (Pulmonary part of the cardiac plexus)

· Trachea (branches from the trunk ganglia)

· Oesophagus (branches from the trunk ganglia)

· NB. Oesophageal plexus is parasympathetic

· Least splanchnic nerve (12th ganglion)

· Lesser splanchnic nerve (10th & 11th ganglia)

· Greater splanchnic nerve (5th-9th ganglia)

Describe the course and branches of the thoracic aorta

Prop: Clemente Fig 218; 
· Great vessel arising from the left ventricle

· Divided into 3 parts

· Ascending – from LV to manubriosternal joint

· Arch – behind manubrium

· Descending – from lower T4 to T12

Ascending

· 3 aortic sinuses immediately distal to orifice (one above each cusp of valve)

· Right gives off right coronary

· Left gives off left coronary

· Runs to right of pulmonary trunk, slants forwards to level of sternomanubrial joint.

· Lies within the common sleeve of serous pericardium with the pulmonary trunk

· Total approx 5cm within the fibrous pericardium (blends with the wall as it becomes the arch)

Arch

· Arches backwards over the left main bronchus to reach the body of T4

· Crossed on its left side by (superficial to deep)

· Phrenic nerve

· Sympathetic / vagus branches to superficial part of cardiac plexus

· Left superior intercostal vein (into left brachiocephalic vein)

· Vagus nerve (behind lung root)

· Ligamentum arteriosum (left recurrent laryngeal nerve hooks around this and passes up on right of arch, between trachea and oesophagus)

· Pulmonary trunk bifurcates in its concavity

· Branches

· Brachiocephalic trunk

· Left common carotid

· Left subclavian

· Contains baroceptors

· In adventitial layer of arch, innervated by vagal nerve fibres

· Aortic bodies = chemoceptors under arch, in region of ligamentum arteriosum

Descending aorta

· From  lower border of T4 ( to left of midline)

· Ends in midline at level of T12, behind median arcuate ligament of diaphragm

· Branches

· 9 posterior intercostal arteries

· Small oesophageal vessels

Describe the course and branches of the subclavian artery
Prop: McMinn P189; Clemente Fig 594
· Origin

· Right = terminal branch of brachiocephalic trunk (posterior to right sternoclavicular joint)

· Left = from arch of aorta, and later passes posterior to left sternoclavicular joint

· Course

· Arches superior, posterior and laterally

· Then passes inferiorly, posterior to midpoint of clavicle

· Crossed by scalenus anterior, which divides it into 3 parts, described by their relation to this muscle

· Medial

· Posterior

· Lateral

· Ends

· At outer border of 1st rib, where it becomes the axillary artery

Branches

· 1st part

· Vertebral artery – ascends through transverse foramen in cervical vertebrae, winds around lateral mass of atlas, and enters skull through foramen magnum.  They join at inferior border of pons to become basilar artery

· Thyrocervical trunk – gives off inferior thyroid artery, suprascapular artery, and transverse cervical artery

· Internal thoracic artery – runs inferomedially into the thorax, parallel to sternum (2.5cm lateral to it).  Gives off anterior intercostal branches to 1st 6 intercostal spaces

· 2nd part

· Costocervical trunk – runs superoposteriorly over the cervical pleura.   Divides into superior intercostal and deep cervical arteries.

· 3rd part

· Suprascapular artery (usually from thyrocervical trunk)

· And/or dorsal scapular artery (usually from transverse cervical artery)

Describe the course of the brachiocephalic veins
Prop: Clemente Fig 594
· Formed from the junction of the internal jugular (lateral to common carotid) and subclavian, just medial to scalenus anterior, behind sternoclavicular joints.

· Lies anterior to 1st part of subclavian artery, and receives tributaries equivalent to branches of 1st part of subclavian artery

· Vertebral

· Inferior thyroid

· Internal thoracic

· Left superior intercostal

· Right

· Runs vertically downwards

· Receives

· Right lymphatic duct

· Right jugular lymph trunk

· Subclavian lymph trunk

· Left

· Passes horizontally behind upper ½ of manubrium to join right brachiocephalic vein at lower border of 1st costal cartilage

· May project above jugular notch

· Receives

· Thoracic duct

· Thymic vein

Describe the openings in the diaphragm
Prop: McMinn P192; Clemente Fig 230
· The diaphragm is a thin sheet of muscle at the lower border of the thorax

· It consists of 2 domes, and a central tendon

· Aortic Opening

· At level of T12, in midline

· Behind median arcuate ligament (ie. Actually behind the diaphragm)

· Structures passing through

· Aorta

· Azygos vein on right

· Thoracic duct between the aorta and the azygos vein

· Azygos vein and thoracic duct may have separate openings in the right crus

· Oesophageal Opening

· T10 level, 1 inch to the left of midline

· In the fibres of the left crus, with the sling from the right crus on its abdominal surface

· Structures passing through

· Oesophagus (firmly attached by phreno-oesophageal ligament)

· Vagal trunks

· Oesophageal branches of left gastric artery (and accompanying veins and lymphatics)

· Vena Caval Opening

· T8 level, just to the right of midline

· In the central tendon

· Structures passing through

· Vena cava (adventitia firmly attached)

· Right phrenic nerve – often has its own opening

· Minor Openings

· Hemiazygos vein – in left crus

· Greater, lesser & least splanchnic nerves – in both crura

· Sympathetic trunk – behind medial arcuate ligament

· Subcostal nerve & vessels – behind lateral arcuate ligament

· Left Phrenic nerve – in muscle of left dome

· Neurovascular bundles of 7th-11th intercostal spaces – between the digitations of diaphragm and transversus abdominis

· Superior epigastric vessels – between xiphisternal and costal fibres

· Extraperitoneal lymph vessels – pierce from abdominal surface of diaphragm to its thoracic surface

Describe the mediastinum and its divisions
· The mediastinum is the space between the 2 pleural cavities

· It contains

· Heart and great blood vessels

· Oesophagus

· Trachea & its bifurcation

· Thoracic duct

· Phrenic & Vagus nerves

· It is mobile to allow necessary dynamics to take place

Divisions
· Plane of division  between the superior and inferior compartments lies horizontally through the sternomanubrial joint and the lower border of T4

· This plane passes through

· Bifurcation of the trachea

· Concavity of the aortic arch

· Just above the bifurcation of the pulmonary trunk

· Ligamentum arteriosum

· Azygos vein enters the SVC

· Thoracic duct reaches the left side of the oesophagus

· Superficial & deep parts of the cardiac plexus

Superior Mediastinum
· Lies between the above plane and the thoracic inlet

· Thoracic inlet

· Oesophagus & trachea take up the full AP diameter

· Apices of the lungs lie laterally

· Other Boundaries

· Manubrium

· T1-4

· 1st & 2nd ribs / costal cartilages

· Asymmetrical

· Great veins on right

· Veins lie in front of the arteries where they cross – 2 brachiocephalic veins unite on the right side to form the SVC

· Great arteries on left

· Brachiocephalic trunk crosses in front of the trachea, towards the right

· Left common carotid / Left subclavian pass up the left side of the trachea

· Left vagus nerve and the apex of the left lung are separated from the trachea by large vessels (not so on the right)

Inferior Mediastinum
· Divided further into

· Anterior mediastinum – in front of fibrous pericardium

· Posterior mediastinum – behind the fibrous pericardium

· Middle mediastinum – Between these 2 (contains heart and pericardium)

Continuity between these compartments
· Anterior / Posterior compartments are in direct continuity with the superior mediastinum (distinction is descriptive, not anatomical)

· Prevertebral fascia attaches over T4 – therefore infections behind this are contained in the superior mediastinum

· Pretracheal fascia blends with the anterosuperior pericardium – therefore infections in front of this spread into the anterior mediastinum

· All other neck infections spread into the posterior mediastinum

Describe the trachea
· The trachea is the primary airway

· Begins – below the cricoid cartilage (level with C6)

· Ends – at its bifurcation, level with the manubriosternal joint (T4)

· In living subjects, the bifurcation may be up to 5cm lower during inspiration (lengthening the whole trachea from 10cm to 15cm)

· Patency depends on 15-20 horseshoe-shaped hyaline cartilages, with the trachealis muscle running transversely across the opening at the back

· The “rings” are joined by a fibroelastic membrane

Cervical Part
· Attached to cricoid by the cricotracheal ligament

· Runs down and backwards in the midline, in contact with the oesophagus behind

· Lateral relations

· Carotid sheath

· Lobes of  thyroid (as far down as the 6th ring)

· Anterior relations

· Isthmus of thyroid (adherent to 2nd-4th rings)

· Inferior thyroid veins

· Anterior jugular venous arch

· Thyroidea ima artery if present

· Levator glandulae thyroideae if present

· Upper end of thymus if present

Thoracic Part
· Anterior relations

· Manubrium, with sternohyoid & sternothyroid

· Inferior thyroid veins

· Left brachiocephalic vein

· Remains of the thymus

· Lateral relations

· Right

· Brachiocephalic artery

· Right brachiocephalic vein / SVC (anterolateral)
· Pleura

· Vagus nerve

· Azygos vein arches forward over the right bronchus

· Left

· Left common carotid artery

· Subclavian artery

· Arch of aorta hooks backwards over the left bronchus

· Below the bifurcation

· Right pulmonary artery

· Deep part of the cardiac plexus

· Tracheobronchial group of lymph nodes

Blood Supply
· Inferior thyroid artery

· Bronchial artery

· Venous drainage to inferior thyroid plexus

Lymphatics
· Posteroinferior group of deep cervical lymph nodes

· Paratracheal lymph nodes

Nerve Supply
· Afferents – vagi, recurrent laryngeal

· Sympathetics – from upper ganglia of the sympathetic trunks
Tell me about the oesophagus
· Muscular tube, connecting the pharynx to the stomach

· Begins at cricoid cartilage (C6 level)

· Enters the abdomen at Oesophageal opening in diaphragm (T10), 2.5cm to left of midline.

· Intra-abdominal length depends on muscle tone and stomach distension (usually 1-2cm)

· Total length 25cm

· Course

· Lies in front of prevertebral fascia in the neck

· Enters thoracic inlet in the midline, in front of T1.

· Passes down through superior mediastinum, slightly to left of midline.

· Runs behind left main bronchus.

· Then curves forwards, away from vertebral bodies.

· Passes in front of the descending aorta

· Crossed by

· Arch of aorta (on left)
· Azygos vein (on right)
· Left main bronchus
}  Anterior, just below the bifurcation of trachea
· Right pulmonary artery
}
· Thoracic duct crosses behind it from right to left as it ascends

· Lies in contact with

· Pericardium

· Mediastinal pleura (especially on right)

· Constrictions (and distance from teeth)

· Cricopharyngeal sphincter (15cm)

· Crossed by aortic arch (22cm)

· Left main bronchus (27cm)

· Diaphragmatic opening (38cm)

· NOT by left atrium unless distended

· Blood Supply

· Cricoid – Aortic arch = inferior thyroid

· Middle = Oesophageal branches of aorta

· Lower = Oesophageal branches of left gastric

· Veins

· Upper = brachiocephalic veins

· Middle = Azygos vein

· Lower = Left gastric veins (to portal vein)

· Portosystemic anastamosis lies at level of T8

· Lymphatics

· Deep cervical nodes

· Tracheobronchial nodes

· Preaortic nodes of coeliac group

· Lymphatics within walls (therefore can drain for long distances)

· Nerve supply

· Upper = recurrent laryngeal nerve, sympathetic fibres in middle cervical ganglion

· Lower = sympathetic trunks, greater splanchnic nerves

· Parasympathetics = Anterior / posterior oesophageal plexus (to vagal trunks)

Describe the surface markings of the heart
· Right border extends from

· Lower border of right 3rd costal cartilage, just beyond the sternal margin

· To Lower border of right 6th costal cartilage, just beyond the sternal margin

· Left border extends from

· Lower border of 2nd costal cartilage, 2cm from sternal margin

· To Left 5th intercostal space, 9cm from the midline

· Valves

· Tricuspid – midline of lower sternum

· Mitral – Higher and to left (overlapping it)

· Aortic / Pulmonary – left border of sternum at 3rd costal cartilage (pulmonary is the higher of the 2)

What structures lie on each surface of the heart?
Prop: CXR

· Right border consists of

· Right atrium

· Left border consists of

· Mostly left ventricle

· Auricle of left atrium

· Inferior border consists of

· Mostly right ventricle

· Left ventricle

· Anterior surface

· Right atrium

· Vertical atrioventricular groove

· Right ventricle

· Narrow strip of left ventricle

· Inferior surface

· Right atrium (receiving the IVC)

· Left atrium (but higher – not extending down to the diaphragm)

· Anteroposterior atrioventricular groove

· Left ventricle (2/3)

· Right ventricle (1/3)

· Posterior surface

· Mostly left atrium (receiving the 4 pulmonary veins)

· Left ventricle

· Strip of right atrium

· Coronary sinus

Describe the blood supply of the heart
Right Coronary
· Arises from the right aortic sinus.

· Passes between the right auricle and the infundibulum of the right ventricle

· Runs down in the atrioventricular groove.

· At the inferior border, it curves backwards, to continue in the atrioventricular groove.

· Terminal branch anastamoses with the circumflex branch of the left coronary.

· Branches

· Conus artery – to infundibulum

· Sinoatrial nodal artery (within 1cm of origin) – supplies SA node in 60% of cases.  May originate directly from right aortic sinus.

· Right marginal artery (at inferior border) – runs towards the apex

· AV nodal artery (at top of upward kink in artery)

· Posterior interventricular branch – runs along the interventricular groove towards the apex.  Anastamoses with the anterior interventricular branch of the left coronary

Left Coronary
· Arises from left aortic sinus.

· Emerges between the left auricle & infundibulum.

· Divides early into 2 main branches

· Circumflex branch

· Anterior interventricular branch (Left anterior descending)

· Circumflex branch

· Runs down the back of the heart in the atrioventricular groove

· Gives off SA nodal artery in 40% of cases – arises in 1st few millimeters, passes behind the ascending aorta, above the pulmonary veins, to right auricle

· Anterior interventricular branch

· Most commonly affected by disease

· Conus branch (near its origin) – anastamoses with the same from the right coronary

· Ventricular branches

· Considerable variation from this – in 10% of cases, the posterior interventricular artery arises from the anterior interventricular

Supply of conducting system
· AV node, bundle & proximal bundle branches – supplied by AV nodal artery (from right coronary)

· Distal bundle branches – supplied by anterior interventricular branch (from left coronary)

· Most of the interventricular septum supplied by anterior interventricular branch

Describe the surface markings of the pleura
· Lateral = margin of the thorax

· Upper = 3cm above the medial 1/3 of the clavicle, due to the obliquity of the thoracic inlet.

· Runs behind the Sternoclavicular joint

· Relation to ribs:

· 2 = right and left pleura meet

· 4 = Left pleura arches out and descends lateral to the sternal border (right continues in midline)

· 6 = Both turn laterally

· 8 = cross midclavicular line

· 10 = midaxillary line

· 12 = lateral border of erector spinae

· It then runs horizontally  in to T12 vertebra (ie. Below the 12th rib)

Describe the surface markings of the lungs
· Upper margins – equal to pleural markings

· Anterior border

· Right = pleura (ie. Descends near the midline from 2nd to 6th costal cartilages)

· Left - slopes laterally from the 4th costal cartilage to the cardiac apex at the 5th intercostal space / midclavicular line.

· Inferior border (right and left) – run almost horizontal, 2 ribs higher than the pleural reflection…ie.

· Midclavicular line = 6th rib

· Midaxillary line = 8th rib

· Lateral border of erector spinae = 10th rib

· Hila (right and left) – 3rd & 4th costal cartilages at sternal margin (level with T5,6,7 vertebrae)

· Oblique fissures – run from spine of T3 (level of posterior 5th rib) to 6th rib in the midclavicular line

· Horizontal fissure on right – runs from 4th costal cartilage, horizontally, to meet the oblique fissure in the midaxillary line.

Describe the features / differences between the left and right lung roots
Prop: Last’s Fig 4.14, 4.15; McMinn P187, 172, 173
Left
· Upper part – left pulmonary artery lying within the concavity of the arch of the aorta

· Below / behind this – left bronchus

· Two pulmonary veins

· In front of the bronchus

· Below the bronchus

· All structures enclosed in a sleeve of pleura, with pulmonary ligament hanging inferiorly.

Right
· Lies within the curve of the azygos vein, superiorly

· Above the left pulmonary artery

· Upper lobe bronchus

· Pulmonary artery branch to the upper lobe bronchus

· The rest of the root is similar to the left.

Other (Smaller) structures in both lung roots
· Bronchial vessels

· Autonomic nerves

· Lymph nodes / channels.

Describe the pulmonary segments in both lungs
	
	Right lung
	Left lung

	Upper lobe
	· Apical

· Posterior

· Anterior
	· Apicoposterior

· Anterior

	Middle lobe / Lingula
	· Lateral

· Medial
	· Superior lingular

· Inferior lingular

	Lower lobe
	· Apical

· Medial basal

· Anterior basal

· Lateral basal

· Posterior basal
	· Apical
· Medial basal (small)

· Anterior basal

· Lateral basal

· Posterior basal


