SUMMARY TERMS-THORACIC  CAVITY

ARTERIES:
Intercostal arteries-runs in the costal groove of the rib with vein on top and nerve underneath (VAN); each intercostal space contains 2 sets of intercostal arteries (posterior and anterior) that anastomose with each other; the anastomoses can provide collateral circulation in coarctation of the descending aorta; intercostal artery derivation:

The top two posterior intercostal arteries arise from the costocervical trunk of the subclavian artery


The remaining posterior intercostals are branches of the thoracic aorta


The superior 6 anterior intercostal arteries arise from the internal thoracic artery


The inferior 6 anterior intercostal arteries arise from the musculophrenic artery   

Internal thoracic-located approx. 1 cm lateral to the sternum; gives off the first 6 anterior intercostal arteries; its 2 terminal branches are the musculophrenic and superior epigastric arteries.

Superior epigastric- 1 of the 2 terminal branches of the internal thoracic a.; pierces the diaphragm and enters the rectus sheath posterior to the rectus abdominus muscle.

Musculophrenic-1 of 2 terminal branches of the internal thoracic a.; gives off the 7th-11th anterior intercostal aa.; also supplies the pericardium

Aorta
Arch-begins and ends at level of a transverse plane through sternal angle and T4-T5 vertebrae; brachiocephalic, L. common carotid, and L. subclavian arteries arise from it


Ascending-the R. and L. coronary arteries arise from it

Descending-branches include bronchial, esophageal, and 9 pairs of posterior intercostal arteries; it passes through the aortic hiatus at T12 and becomes the abdominal aorta

Pericardiacophrenic-the a. and v. accompany the phrenic nerve; it is a branch of the internal thoracic a.; supplies the pericardium

Pulmonary trunk
Pulmonary arteries-right and left; arise from the pulmonary trunk to carry deoxygenated blood to the alveoli of the lungs; pass to the hilum through the root of the lung; lies superior to the bronchi and branches into lobar and bronchopulmonary segments

Bronchial arteries-supply oxygenated blood to the tissues of the lungs and the visceral pleura; the left bronchial arteries (2) arise from the thoracic aorta; the right bronchial arteries arise from intercostal arterial branches off the aorta; found on the posterior surface of the primary and secondary bronchi

Coronary:
Left Coronary-arises from the ascending aorta; short trunk located beneath l. auricle; branches supply most of the L. ventricle, L. atrium, and interventricular septum, including AV bundles; it is usually larger than the R. coronary artery; branches are:

Anterior interventricular (LAD)-travels in the anterior interventricular groove to the apex where it anastomoses with the posterior interventricular artery 

Circumflex-passes in the coronary sulcus to reach the posterior surface of the heart where it anastomoses with the posterior interventricular artery

L. marginal-arises from the circumflex; passes obliquely along left margin of the heart

Right Coronary-arises from the ascending aorta; passes in the coronary sulcus between r. atrium and r. ventricle; branches supply R. atrium, R. ventricle and interatrial septum, including SA and AV nodes; branches are:




Right marginal-passes along sternocostal margin of heart

Posterior interventricular-descends in the posterior interventricular groove toward the apex where it anastomoses with the LAD artery

SA nodal and AV nodal arteries-supply the SA and AV nodes

Variations in distribution of the coronary arteries are frequent.  The right artery is dominant in about 50% of cases.  The left artery is dominant in 20% of cases.

Brachiocephalic-first artery that arises from the aortic arch; it divides into the R. common carotid and the R. subclavian arteries.

Common carotid

Left-2nd artery to arise from the aortic arch; passes vertically into the neck


Right-arises from the brachiocephalic artery; passes vertically into the neck

Subclavian

Left-3rd artery to arise from the aortic arch; passes to the left upper extremity


Right-arises from the brachiocephalic artery; passes to the right upper extremity

BONES
Rib-slope downward from the vertabrae (esp. ribs 7-10), have an upward slope towards the sternum and therefore the middle of the rib lies at a lower level than a straight line joining the two ends of the rib 

Angle-weakest point of the rib

Shaft

Costal groove-intercostal vessels and nerve run in this groove

Sternal end

Head

Neck

Tubercle-attachment site for intercostal muscles


True ribs-ribs 1-7 b/c their cartilages articulate directly with the sternum

False ribs-ribs 8-12; the costal cartilage of ribs 8-10 articulate with the cartilages just above them


Floating ribs- ribs 11 and 12 end in abdominal musculature

Sternum:

Manubrium-articulates laterally with the clavicle and 1st costal cartilage (synovial joint)


Body-articulates with costal cartilage of the ribs via synovial joints


Xiphoid process-at the T7 dermatome


Jugular (suprasternal) notch

Sternal angle (of Louis)-Junction of the manubrium with the sternal body; is the most reliable surface landmark of the chest to identify rib number or space; articulates with the 2nd costal cartilage

Thorax: 

Boundaries-from the neck to the muscular diaphragm bounded by the sternum, ribs (and costal cartilages) and thoracic vertebrae

Thoracic inlet (superior thoracic aperture)-small and kidney shaped; oblique and has its uppermost limit posteriorly; bounded by manubrium, 1st pair of ribs, and 1st thoracic vertabra

Thoracic outlet (inferior thoracic aperture)-large and irregularly shaped; oblique with posterior wall of the chest being much longer than the anterior wall; bounded by xiphoid process, costal arch from costal cartilages 7-10 and the 12th rib, and the 12th thoracic vertebra

Vertebra,

Body

Pedicle

Lamina
Transverse process:

Upper vertebrae-have deep, cup-shaped facets that permit rotational movements of the costal tubercles

Lower vertebrae-have flat facets and only allow gliding movements of tubercles


Articular process

Articular facet for head of rib

Spinous process

Vertebral canal
CARTILAGE-Costal-articulate with the sternum through a synovial joint

DERMATOMES:
Upper thorax- T1 dermatome is next to the C5 dermatome because of redistribution of nerves in the brachial plexus

Nipples- T4 dermatome

Xiphoid process- T7 dermatome

Umbilicus- T10 dermatome

Pubic symphysis- L1 dermatome

DUCTS:
Thoracic duct-is located within the superior and posterior mediastinum; it ascends through the aortic hiatus to traverse the thoracic cavity between the azygos vein and the esophagus or descending aorta; it then passes through the superior thoracic aperture and joins the venous circulation near the junction of the L. subclavian and L. internal jugular veins

HEART ANATOMY:
Auricles
Right-small muscular pouch which projects to the left and represents part of the embryonic atrium


Left- forms the superior left heart border

Apex of Heart-formed by left ventricle (inferolateral end)

Base-located posteriorly and is formed mostly by the left atrium; site of entry of pulmonary veins and superior vena cava, and the origin of the pulmonary trunk and aorta

Borders:

Right-right atrium


Left-mainly left ventricle with some left auricle


Inferior-mainly right ventricle with some left ventricle


Superior-where great vessels enter and leave the heart

Chambers
Right atrium-makes up the right border of the heart and receives blood from the inferior and superior vena cava, coronary sinus, and anterior cardiac veins; located posterior to the body of the sternum at the level of the 4th and 5th intercostal space

Right ventricle-receives blood from the R. atrium; contraction opens the pulmonic valve and forces blood out to both the lungs via the pulmonary trunk; superiorly it tapers to a cone-shaped region termed conus arteriosus that leads to pulmonary trunk

Left atrium-forms most of the posterior surface or base of the heart and thus is posterior to the R. atrium; receives blood from 4 pulmonary veins; walls are smooth except for the L. auricle which has some pectinate muscle; the mitral valve allows blood to pass into the L. ventricle

Left ventricle- forms the apex of the heart and most of the L. border and diaphragmatic surface; wall is 3X the thickness of R. ventricle

Conducting System:

Atrioventricular (AV) node-lies in the lower part of the interatrial septum near the ostium of the coronary sinus; consist of Purkinje fibers; receives impulses from the SA node and passes them to the R. and L. AV bundles 

Sinoatrial (SA) node-can be found in the superior part of the Cristae terminalis; consist of Purkinje fibers; pacemaker of the heart; automatic depolarization initiates impulses at 70/min; impulse spreads through atria to the AV node; electrical impulses can be modulated by parasympathetic and sympathetic input from the cardiac plexus

Atrioventricular Bundles-R. and L. receive impulse from AV node and pass to papillary muscles and purkinje fibers

External structures

Epicardium- same as serous visceral pericardium

Atrioventricular groove (coronary sulcus)-passes around the heart and separates ventricles from atria; major vessel run in these

Interventricular groove-has an anterior and posterior part; these grooves are perpendicular to the coronary artery and indicate the position of the interventricular septum; major vessels run in these

Ligamentum arteriosum-between the pulmonary trunk and the arch of the aorta; this structure is a remnant of the fetal ductus arteriosus that allows blood to bypass the lungs during fetal development


Pericardium
Fibrous parietal-rough outer layer of the pericardial sac; it is continuous with the external walls of the great vessels superiorly and blends with the fascia of the diaphragm inferiorly

Serous parietal-smooth, shiny inner surface of fibrous parietal pericardium; the 2 layers cannot be separated

Serous visceral (epicardium)-intimately associated with the external surface of the heart

The arterial supply to the pericardium is via the pericardiacophrenic and musculophrenic arteries; venous drainage is into tributaries of the azygos system and the internal thoracic veins; innervation is from vagal and sympathetic nerves via the cardiac plexus and the phrenic nerve; there are no pain fibers in the visceral pericardium

Sulcus terminalis-groove in the R. atrium which corresponds with the location of the christae terminalis

Internal structures

Chordae tendineae-small fibrous cords that extend from the cusps to papillary muscles


Cristae terminalis-prominent ridge where pectinate muscles end in the r. atrium

False chordae tendineae-found in L. ventricle; contain Purkinje fibers

Fossa ovalis-located on interatrial wall; smooth oval depression is a remnant of the fetal foramen ovale which shunted blood from the right to the left side of the heart; if it does not close (ASD), blood from L. atrium will enter R. atrium on to the R. ventricle leading to enlargement of right heart


Osteum of the coronary sinus-on posterior wall of r. atrium, sup. to inf. Vena cava opening

Papillary muscles-located in ventricles (3 in R., 2 in L.); anchor the cusps via chordae tendineae to prevent regurgitation into the atria

Pectinate muscles-parallel ridges of cardiac muscle covering the ant wall of r. atrium & L. auricle

Septomarginal (moderator) band-located in R. ventricle; extends from interventricular septum to the base of the anterior papillary muscle; carries the R. branch of the AV bundle and contains Purkinje fibers for electrical conduction system

Sinus venarum-smooth area between sup and inf. vena cava in the right atrium; contains the openings of the vena cava and the coronary sinus


Trabeculae carneae-muscular ridges found in the R. and L. ventricles

Valve of the inferior vena cava-located in the r. atrium at the opening of the inferior vena cava; nonfunctional remnant 

Valve of the coronary sinus-small triangular shaped valve that guards ostium of coronary sinus

Septum

Interatrial

Interventricular
Membranous portion-just inferior to the cusps of the aortic valve in the L. ventricle; failure of this portion of the septum to close leads to VSD



Muscular portion
Sinuses
Aortic-between cusps of aortic valve and inner wall of ascending aorta; openings for the R. and L. coronary arteries are within these.

Coronary-located in the coronary sulcus (av groove); major veins of the heart empty into it.


Pericardial-formed by lines of reflection between visceral & parietal pericardium



Oblique-lies posterior to the heart in the pericardial sac

Transverse-lies anterior to the superior vena cava and posterior to the ascending aorta and pulmonary trunk

Surfaces
Diaphragmatic (inferior) surface-related to the central tendon of diaphragm and formed by both ventricles

Pulmonary (left) surface-mainly formed by left surface of heart; occupies cardiac notch of L. lung


Sternocostal (anterior) surface-mainly the R. ventricle

Valves
Aortic-Guards the ascending aorta; 3 cusps-posterior, right, and left; nodules are found on the free margin of the cusps

Bicuspid (mitral)-separates the L. atrium from the L. ventricle; 2 cusps-anterior and posterior

Pulmonic-guards the pulmonary trunk; 3 cusps-anterior, right, and left; cusps come together during relaxation of the ventricle as the elasticity of the pulmonary trunk forces blood back in the direction of the R. ventricle into sinuses at the base of each cusp

Tricuspid-separates the R. atrium from the R. ventricle; 3 cusps-anterior, posterior, and septal 

Intervention procedures:

Pericardiocentesis-drainage of fluid from the pericardial sac to relieve pressure (cardiac tamponade); fluid may be withdrawn from the pericardial sac by insertion of a needle in the left 5th or 6th intercostal space close to the sternum

Heart Sounds-these are not the actual locations of the valves; valve sounds are carried with blood as it flows away from the individual valves


Tricuspid valve-5th or 6th intercostal space near the L. sternal border


Bicuspid (mitral) valve-5th intercostal space in the midclavicular line


Aortic valve-2nd intercostal space to the right border of the sternum


Pulmonic valve-2nd intercostal space to the left border of the sternum

LUNG ANATOMY:
Bronchi
Primary bronchi-the right primary bronchus is more vertical in orientation and wider in diameter than the left primary bronchus; at the point of bifurcation of the trachea, the two medial walls fuse forming a ridge between the bronchial orifices called the carina (important radiologic landmark);

Each bronchi gives off lobar bronchi-left has superior and inferior lobar bronchi, right has superior, middle, and inferior lobar bronchi; the lobar bronchi branch into 10 segmental bronchi

Bronchopulmonary Segments:

Right Lung
Superior Lobe

Middle Lobe

Inferior Lobe


Anterior  segment
lateral segment
anterior basal segment



Apical segment
medial segment
lateral basal segment



Posterior segment



medial basal segment









posterior basal segment









superior segment

Left Lung
Superior Lobe


Inferior Lobe


Anterior segment

anterior-medial basal segment



Apical-posterior segment
lateral basal segment



Inferior lingular segment
posterior basal segment



Superior lingular segment
superior segment

The right lung is larger and heavier but shorter and wider due to the extreme superior position of the right diaphragm.  The anterior margin of the Left superior lobe deviates from the midline around the pericardium forming the cardiac notch.  The lingula is a small tongue-like projection of the left superior lobe.  Due to the plane of the oblique fissure, the inferior lobe is located posterior in the pleural cavity.  Therefore breath sounds, both right and left, are best heard through the posterior thoracic wall. The apical extremity of the lungs projects into the neck behind the sternocleidomastoid muscle.  Consequently, lungs may be injured in wounds of the neck.

Fissures

Horizontal-separates the RUL and the RML


Right oblique-separates the RML and the RLL


Left oblique-separates the LUL and the LLL

Lung areas:


Apex-superior rounded end


Base-concave region in contact with the diaphragm


Root-passageway for structures from the mediastinum to the lung


Hilum-where the root is attached to the lun

Lung borders:


Anterior-seperates costal and mediastinal surfaces


Posterior-broad, rounded in deep concavity of thoracic region


Inferior-circumscribes the diaphragmatic surface

Pleura
Parietal-thin serous membrane that lines the walls of each pleural cavity; has costal, cervical (pleural cupula), diaphragmatic, and mediastinal areas; part of mediastinal pleura fuses with the pericardial sac; supplied by posterior intercostal, internal thoracic, superior phrenic, and anterior mediastinal arteries; receives innervation from the phrenic nerve (diaphragmatic portion) and intercostal nerves and are pain sensitive; pain is referred over the intercostal spaces adjacent to the injured pleura region

Visceral-moist and shiny, invests the lung tissure closely following the fissures and lobar divisions; arterial supply from bronchial arteries; drained by pulmonary veins; receive sympathetic and vagal parasympathetic innervation from branches of the pulmonary plexus and are pain insensitive
Pleural Cavities-a narrow space (potential space) between the parietal pleura and the visceral pleura; it normally contains only a small amount of pleural fluid (secreted by mesothelial lining); extends to the 8th rib in the midclavicular plane, the 10th rib in the midaxillary plane, and the 12th rib near the vertebral column; the 2 pleural cavities are separate compartments and are not continuous with each other; has a negative atmospheric pressure (-5 cmH2O before inspiration); entry of air into pleural cavity, which neutralizes the normally negative intrapleural pressure to atmospheric pressure, is called a pneumothorax

Pleural Reflections- formed where parietal pleura folds back or changes directions from one wall of the pleural cavity to another

Pulmonary Ligament-reflection of pleura from anterior and posterior posterior segments of mediastinal pleua that extends inferiorly from the root of the lung towards the diaphragm

Root-conduits through which blood vessels, nerves, lymphatics, and bronchi enter and leave each lung; surrounded by parietal pleura which is continuous with the visceral pleura of the lungs

Surfaces

Costal-the posterior costal surface has the largest surface area for both lungs


Diaphragmatic

Mediastinal
Trachea-located in the superior mediastinum; begins at the lower border of the cricoid cartilage at C6 level and ends at the sternal angle where it branches into the right and left primary bronchi

LYMPHATICS-there are 2 lymphatic plexuses which serve the lungs:

Superficial plexus-located beneath the visceral pleura; first drains into bronchopulmonary lymph nodes (at the hilum) which then drain into tracheobronchial nodes at the tracheal bifurcation

Deep lymphatic plexus-located in the submucosa; first drains into pulmonary lymph nodes which then drain into bronchopulmonary nodes (then tracheobronchial nodes)

MECHANISM OF RESPIRATION:
Movements of the thoracic wall are primarily accomplished by changes in intrathoracic pressure which causes air to move in and out.  Intrathoracic pressure can be changed by changes in following:

Superoinferior (vertical) diameter-primary means of increasing thoracic capacity; accomplished by contraction and subsequent flattening of the diaphragm

Anteroposterior diameter-"pump-handle" movement; elevation of the upper six ribs are possible b/c of their inferior slope and the rotational movement of their tubercles which pushes the sternum forward and up

Lateral (transverse) diameter-"bucket-handle" movement; elevation of the lower ribs by lateral movement upwards

Muscular facilitation:

Rib elevation-the scalenus anterior and medius muscles fix the 1st rib which allows the intercostals to assist the levatores costarum and serraturs posterior superior muscles in elevation of ribs during inspiration

Rib depression-when the 12th rib is fixed by abdominal musculature, the intercostals assist the transversus thoracis in lowering of ribs during expiration

Contraction of intercostal muscles maintains intercostal spacing during inspiration and expiration

MEDIASTINUM
Superior mediastinum-divided from the inferior by a horizontal plane running through the sternal angle and T4/T5 vertebrae; structures include:

Thymus gland-located directly behind the manubrium; this lymphoid gland has usually been replaced by fat in the adult; also found in anterior mediastinum (see below)

Braciocephalic veins-L. and R. unite to form the superior vena cava; during its descent the L. brachiocephalic vein crosses the L. common carotid artery, the brachiocephalic trunk, the L. vagus nerve, and the L. phrenic nerve

Superior vena cava- lies on the R. side of the superior mediastinum, anterolateral to the trachea and lateral to the beginning of the aortic arch; drains into the R. atrium

Arch of azygos vein-passes posterior and superior to the root of the right lung; drains into superior vena cava

Arch of aorta-begins and ends at the same level (T4/T5); it is crossed by the L. vagus and L. phrenic nerves; arising from its superior aspect are 3 branches-brachiocephalic, L. common carotid, and L. subclavian aa.

Phrenic and Vagus Nerves-both vagus nerves pass posteriorly to the roots of the lungs; during its descent the L vagus gives off the L. recurrent laryngeal nerve; the phrenic nerve passes anterior to the root of the lung

Trachea-bifurcates into 2 primary bronchi an the inferior limit of the superior mediastinum; carina is the cartilaginous ridge on the internal surface of the bifurcation

Esophagus-lies in the midline and posterior to the trachea; also located in posterior mediastinum

Thoracic duct-lymphatic vessel which lies on the L. side of the esophagus

Clinical note:  wounds of the superior mediastinum are common in high-speed decelerating injuries; early dx is essential since trauma here may have lethal consequences

Inferior mediastinum-further subdivided into:

Anterior mediastinum-bounded by posterior surface of sternum and the anterior border of the pericardium; structures include:

Thymus gland-also in superior mediastinum; in childhood it is active and reaches its largest size; in adults it is often small and embedded in fat

Internal thoracic vessels-lie adjacent to sternum

Parasternal (internal thoracic) lymph nodes-run with internal thoracic vessels; receive lymph from breast and anterolateral chest wall

Middle mediastinum-bounded both anteriorly and posteriorly by the pericardium; structures are:



Pericardium
Phrenic nerves-with Pericardiacophrenic vessels pass from the thoracic inlet to the diaphragm by passing between the pleural and pericardial cavities



Pericardiacophrenic vessels


Heart


Roots of the great vessels
Posterior mediastinum

Descending aorta-this vessel is initially to the left of the vertebral column but shifts to the midline; it passes through the aortic hiatus at T12 and becomes the abdominal aorta; branches are bronchial, esophageal, & 9 pairs of posterior intercostal aa

Esophagus-from a midline position in the esophagus shifts to the left in front of the descending aorta to traverse the esophageal hiatus at T10; also found in superior mediastinum

R. and L. Vagal nerves-as they reach the esophagus, they branch to form the esophageal plexus; branches of the R. vagus pass to the posterior surface and those of the L. vagus pass to the anterior surface of the esophagus; immediately superior to the diaphragm the fibers of the esophageal plexus reunite to form the L. vagal trunk (anterior surface) and R. vagal trunk (posterior surface); this change is related to rotation of the gut during fetal development

Azygos venous system-these veins drain the posterior portions of the thoracic and abdominal body walls

Thoracic Duct-ascends through the aortic hiatus to traverse the thoracic cavity between the azygos vein and the descending aorta

Splanchnic nerves-these preganglionic sympathetic fibers gradually shift towards the midline to pass through the crura of the diaphragm into the abdomen

NOTE: the inferior vena cava and sympathetic trunks are not considered as structures in any mediastinal compartment b/c inferior vena cava passes through diaphragm at T8 and immediately enters the R. atrium and the sympathetic trunks are not between mediastinal pleura.

MUSCLES:
Superficial Layer (thoracic wall muscles):
External intercostal - 11 pairs; fibers run downward and forward between adjacent ribs; each muscle begins posteriorly at the tubercles of the ribs and extends anteriorly to the costochondral junction where it is replaced by a membranous layer called the external intercostal membrane.

Levatores costarum-classified as a minor back muscle; arise from transverse processes of thoracic 

vertebrae and pass inferolaterally to insert on the ribs; innervated by the dorsal rami of spinal nerves; helps to elevate ribs during inspiration
Middle layer (thoracic wall muscles):

Internal intercostal- 11 pairs; deep to the external intercostal membrane anteriorly; extend from the border of the sternum anteriorly to the angle of the ribs posteriorly to become the internal intercostal membrane; fibers run downward and posteriorly at right angles to the fibers of the external intercostal muscles.

Deep layer (thoracic wall muscles):  incomplete layer

Transversus thoracis-consists of 4-5 slips of muscle that run from the posterior surface of the lower sternum to superior costal cartilages; helps to lower ribs during exhalation

Innermost intercostal-deep to the internal intercostals;  the intercostal vessels and nerve lie between the internal intercostals and this innermost layer which is present on lateral surface only

Subcostal muscles-portions of the innermost intercostals that span two or more intercostal spaces

The skin and muscles of the thoracic wall are innervated by the ventral rami of thoracic spinal nerves

External abdominal oblique
Rectus abdominus
Serratus anterior
Diaphragm-fibers from this dome-shaped muscle arise from the inner margins of the thoracic outlet and superior lumbar vertebrae and converge onto a strong aponeurosis called the central tendon; innervated by the phrenic nerves

NERVES:
Intercostal nerves-runs in the costal groove (inferior border) of the rib between the middle and deep layers of muscles (VAN); spinal nerves T1-T11 (T12 is called subcostal nerve); these innervate all thoracic muscles except levatores costarum (dorsal ram of spinal nerves) and the diaphragm (phrenic nerve); also provide sensory innervation to peripheral parts of the diaphragm and to costal and diaphragmatic pleura; note: in thoracocentesis the needle is placed over the superior border of the rib to avoid damage to the VAN on the inferior border

Phrenic-passes anterior to the root of the lung; innervates parietal pleura, pericardium

Left-enters the thorax between the subclavian artery and vein; then crosses the aortic arch; runs anterior to the root of the lung along the L side of the pericardial sac, and passes to the diaphragm

Right-passes along the R. mediastinal border anterior to the root of the lung and reaches the diaphragm at the opening of the inferior vena cava

Vagus-passes posterior to the root of the lung; innervates pericardium

Left-enters the thorax between the L. common carotid artery and the subclavian artery; crosses the aortic arch and gives off the left recurrent laryngeal nerve which passes beneath the arch and posterior to the ligamentum arteriosum; the vagus nerve then passes posterior to the root of the lung

Right-as it crosses the anterior surface of the subclavian artery, it gives off the R. recurrent laryngeal nerve

Cardiac branches-arise from the vagus nerve as it descends near the aortic arch

Recurrent laryngeal-

Left-branch of the vagus nerve; it passes laterally and posteriorly to the ligamentum arteriosum beneath the arch of the aorta and continues superiorly to innervate the larynx

Right-branch of the vagus nerve; it passes under the R. subclavian artery and ascends into the neck to reach the larynx

Sympathetic trunks-course on both sides of the vertebral bodies


Sympathetic ganglia-periodic thickenings along the trunk

Stellate ganglion-the fusion of the 1st thoracic sympathetic ganglion with the inferior cervical ganglion

Rami communicantes-connect thoracic sympathetic ganglia to the adjacent spinal nerves

White rami-carry preganglionic sympathetic fibers from the spinal nerves to the sympathetic ganglia

Gray rami-carry postganglionic sympathetic fibers from the sympathetic ganglia 

Splanchnic-
Greater-convey preganglionic sympathetic fibers from the sympathetic trunk to the celiac ganglion (adjacent to the celiac a.); arise from T5-T9 and provide autonomic innervation to abdominal viscera; the fibers pass through the crura of the diaphragm to enter the abdomen 

Lesser-conveys preganglionic sympathetic fibers from the sympathetic trunk to the aorticorenal ganglion (adjacent to renal aa.); arise from T10-12

Innervation of the Heart-heart receives autonomic innervation from the cardiac plexus.  The cardiac plexus are:

Superficial cardiac plexus-lies under the concavity of the arch of the aorta.

Deep cardiac plexus-located anterior to the bifurcation of the trachea within the fibrous pericardium.  Communicating fibers join both plexuses.

The fibers are:

Parasympathetic motor (GVE)-contributions to the cardiac plexus are preganglionic fibers from both vagus nerves (cervical cardiac branches and thoracic cardiac branches).  Most of these parasympathetic fibers synapse in ganglia in the walls of the atria and coronary arteries.  However some do synapse with postganglionic neurons within the cardiac plexus

Sympathetic motor (GVE)-contributions to the cardiac plexuses are postganglionic fibers from sympathetic trunk ganglia of T1-T4 spinal thoracic cord segments (thoracic cardiac branches) and from the superior, middle, and inferior cervical ganglia (cervical cardiac branches)

Parasympathetic sensory (GVA)- fibers originate from the inferior (nodose) ganglion of the vagus

Sympathetic sensory (GVA)- fibers originate from cervical and thoracic dorsal root ganglion (DRG) neurons

Sympathetic and parasympathetic fibers follow cardiac vasculature to subsidiary plexus and effector structures.  Sympathetic stimulation tends to increase heart rate and strength of contraction (atrial plexuses) as well as dilation of coronary arteries (coronary plexuses).  Parasympathetic stimulation has the opposite effect.

Innervation of the Lungs-each lung receives autonomic (GVE & GVA) innervation from pulmonary plexuses that are located anterior and posterior to the roots of the lungs.  The plexuses are:

Anterior pulmonary plexus-subsidiary plexus of the cardiac plexus; located on anterior aspect of tracheal bifurcation at the root of the lung

Posterior pulmonary plexus-a ganglionated plexus principally posterior to the root of the lung; has connections to the anterior pulmonary plexus and cardiac plexus

The fibers are:

Parasympathetic-contributions are from the cardiac plexus and directly from the vagus nerve as it passes posterior to the bronchi; the single vagal trunk separates into multiple nerve fascicles in the formation of the pulmonary plexus; branches distribute to vascular and bronchial trees of the lungs; vagal fascicles that do not innervate the lungs reunite upon leaving the pulmonary plexus, thus again forming a right and left vagus nerve

Sympathetic-contributions are from the cardiac plexus and directly from neurons in the intermediolateral cell columns in T1-T5 spinal cord segments.

Sympathetic stimulation induces vasoconstriction of pulmonary and bronchiolar vasculatrue and decreases mucus secretion by bronchial glands.  Parasympathetic stimulation tends to cause bronchoconstriction, vasodilation, and increased mucus secretion.

Innervation of the Pleurae:

Parietal pleura-receives innervation from intercostal nerves (costal pleura) and phrenic nerves (diaphragmatic and mediastinal pleurae)


Visceral pleura-innervated by branches of the pulmonary plexus

Innervation of the Esophagus:

Parasympathetic motor (GVE)-esophageal plexus receives contributions from the vagus nerves.  Upon reaching the inferior 2/3rds of the esophagus, both right and left vagus nerves separate into fascicles again to form most of this plexus.  There are additional sympathetic and sensory fibers.  Near the esophageal opening in the diaphragm, the vagus nerve fascicles (those not supplying the esophagus) reunite.  Due to the rotation of the stomach during development, the R. vagus now lies posterior to the stomach and the L. vagus lies anterior.  They are now called anterior and posterior vagal trunks.

Sympathetic motor (GVE)-fibers are branches from the greater splanchnic nerve (T5-T9).

Sensory components of both travel with both vagal and sympathetic components.

PLEURAL RECESSES-areas where the lungs do not normally extend to the limits of the pleural cavity and thus layers of parietal pleura from different regions contact one another; the lungs move in and out of these recesses with inspiration and expiration

Costodiaphragmatic-sickle-shaped; formed by the reflection between costal pleura and diaphragmatic pleura; begins at the 9th intercostal space therefore thoracentesis may be performed below the 9th intercostal space

Costomediastinal-formed by the reflection between the costal pleura and the mediastinal pleura; the lingula of the left lung enters this space upon inspiration (no clinical significance)

VEINS:
Internal thoracic-runs with the internal thoracic artery; internal thoracic (parasternal) lymph nodes run along with it and receive lymph from the breast and anterolateral chest wall; receive venous blood from anterior intercostal veins

Intercostal veins-run in the costal groove of the rib; anterior intercostal veins drain into the internal thoracic veins; posterior intercostal veins drain into the azygos venous system 

Azygos arch-passes posterior and superior to the root of the R. lung and joins the superior vena cava

Azygos vein-located on the right side; it is a continuation of the R. ascending lumbar vein; on the R. side the vein receives venous blood from a number of posterior intercostal veins (5th-11th intercostal spaces) and the R. superior intercostal vein; arches and drains into the superior vena cava

Hemiazygos vein-located on the left side; it is a continuation of the L. ascending lumbar vein; receives venous blood from lower 1/3 of L. intercostal spaces; at T9 it turns and courses into the azygos vein.

Accessory hemiazygos vein-located on the left side; drains the middle 1/3 of the L. posterior intercostal spaces; at T7-8 crosses and joins the azygos vein

Azygos System-the azygos, hemiazygos, and accessory hemiazygos veins form a longitudinal route for blood return to the heart if the inferior vena cava is blocked; variations in the pattern of the system are considerable but of no consequence
Superior vena cava
Pulmonary veins-carry oxygenated blood to the L atrium; lie inferior to the bronchi; qty. 4; also drains the visceral pleura of the lungs; 2 veins from each lung pass through the root of the lung; the veins branch into intersegmental connective tissue and thus drain adjacent segments; the veins are:


Left superior vein-drains the left superior lobe


Right superior vein-drains the right superior and middle lobes


Left inferior vein-drains the left inferior lobe


Right inferior vein-drains the right inferior lobe

Bronchial veins-drain the large subdivisions of the bronchial tree; the right bronchial vein enters the azygos vein; the left bronchial vein enters the hemiazygos venous system

Pericardiacophrenic vein-accompanies the phrenic nerve; drains into the internal thoracic v.

Cardiac Veins:

Coronary sinus-receives blood from great, middle and small cardiac veins; dumps into the R. atrium


Great-runs with the LAD artery; drains into the coronary sinus

Middle-travels with the posterior interventricular artery; drains into the coronary sinus 


Small-runs with the right marginal artery; drains into the coronary sinus


Anterior-arise from the right ventricle and empty directly into the right atrium

Inferior vena cava
Brachiocephalic Veins-L. and R. drains into the superior vena cava

