Lab Identification List: Thorax 2018
Thoracic wall and lungs


ID: Rib: Head, neck, tubercle, costal groove (on inferior border of rib) 
rib 1 - not palpable
rib 2 - first for counting ribs

ribs 1-7 true ribs 

ribs 8-12 false ribs not articulate with sternum, articulate with ribs above

ribs 11 and 12 - floating; not palpable

ID: Sternum: Manubrium, body, xiphoid process, sternal angle, jugular notch

Levels: Sternal Angle = T45 invertebral disc - Level of the intervertebral disc interposed between thoracic vertebrae 4 and 5.

Nipple - lies at the level of 4th intercostal space, landmark for T4 dermatome

ID Muscles: 


External intercostal, - anterior part membrane, hands in pockets
internal intercostals,  - posterior part membrane, perpendicular to External Intercostals
innermost 




intercostals - same orientation internals; also transverses thoracis, subcostalis
Innermost Intercostals ‑ are located only in the lateral half of an intercostal space.-muscle fibers span only one intercostal space.

Subcostalis - is a small group of muscle fibers that span 1-2 intercostal spaces. located close to the vertebral column
Transversus thoracis is adjacent to the sternum, muscle fibers course obliquely deep to the Internal thoracic vessels, attaches the sternum to the costal cartilages of ribs; muscle fibers can cross 1-2 intercostal spaces.

Neurovascular structures: VAN



ID: Posterior intercostal vein, posterior intercostal artery, 




intercostal nerve, 
Post Intercostal arteries - from Aorta except spaces 1 and 2 from the Superior Intercostal artery (branch of Costocervical trunk of Subclavian A) 
Note: Superior Thoracic Artery (Highest, Supreme) - of first part of axillary artery; supplies branches to first two intercostal spaces
Anterior Intercostal arteries - upper six spaces (12 arteries) from Internal Thoracic; 7-9 from Musculophrenic artery; 10-11 spaces have no anterior intercostals

Internal Thoracic artery - Subclavian (part 1: Vertebral, Internal Thoracic, Thyrocervical Trunk; part 2 - Costocervical trunk) - courses between Internal intercostals and Transversus thoracis, divides into terminal branches at level of 6th intercostal space; provides Anterior intercostal arteries 1-6 and branches to Musculophrenic and Superior epigastric arteries
branches of Internal Thoracic Artery

Pericardiacophrenic artery - accompanies Phrenic nerve

Musculophrenic - provides 789 anterior intercostal arteries

Superior Epigastric - inside sheath of Rectus Abdominis - passes through Sternocostal hiatus (Foramen of Morgagni)

Drainage of Intercostal Veins

Azygos vein - right

HemiAzygos - lower left
Accessory HemiAzygos - upper left 


Pleural cavities:



ID: Parietal pleura:
costal, mediastinal, diaphragmatic, and cervical 




pleura; 

Visceral pleura

Cervical pleura - lining at apex of lung; above clavicle; damage knife wound neck

Margins of Pleura: Superior - Sternal angle, apex laterally to one inch above clavicle (medial third, knife wound); Spine of C7 posteriorly

Medially - right side straight to xiphoid process (xiphisternal junction)

Left side - straight down to Cardiac notch (at rib 4); turns lateral then down at rib 6

Sensory innervation of Pleura - Parietal sensitive, Visceral insensitive
Intercostal nerves - Costal pleura and peripheral diaphragmatic - pain referred to chest wall (ex. nipple T4)  

Phrenic nerve - Mediastinal pleura and central diaphragmatic; - pain referred to shoulder

Pleural recesses:
 Costodiaphragmatic recess, costomediastinal recess


Costodiaphragmatic - both right and left sides, reflection of costal pleura to diaphragm, lungs NOT enter space

Costomediastinal - anteriolateral to pericardial sac; prominent on left side, reflection of costal pleura to mediastinal pleura, lungs enter space during inspiration

Endothoracic fascia - immediately outside parietal pleura
Lungs



ID: Lobes: Superior, inferior, and middle (right lung only)



Margins - base of lung is 2 rib levels higher than pleura; midclavicular rib 6, midaxiallary rib 8, posteriorly spine of T10 vertebra
ID: Fissures: Oblique, horizontal (right lung only)

Oblique - anteriorly rib 6, posteriorly spine T3
Horizontal - anteriorly 4th costal cartilage, joins oblique at midaxillary line
ID: Contact impressions:Groove for aortic arch, groove for 
descending aorta; 
Left lung only:
 Cardiac notch, lingula

Lingula - is a "tongue" of the left superior lobe located inferior to cardiac notch, extends into costomediastinal recess during inspiration.  


ID: Structures at hilum of lung: Bronchus, Pulmonary vein, 

Pulmonary artery
Bronchus - posterior (Right has Eparterial bronchus)
Artery - anterior and superior

Vein - anterior and inferior  

Bronchus:
 Main, upper lobar bronchus, lower lobar 






bronchus, middle lobar bronchus
 on right
Note: Pulmonary ligament - hollow inferior part of root of lung surrounded by pleura
Diaphragm 

Formed from

1) Septum Transversum - central tendon

2) Pleuroperitoneal membrane - posterior?

3) Somatic mesoderm forms skeletal muscle of diaphragm
4) Dorsal mesentery of esophagus

Hernias

Congenital diaphragmatic hernia - Foramen of Bochdalek - absence of left pleuroperitoneal membrane

Esophageal hiatal hernia - stomach goes through opening for Esophagus
Parasternal hernia (foramen of Morgagni) - enlarged sternocostal hiatus (anteriorly)
Structures passing through diaphragm (Red 12, White 10, Blue 8)
T8 - Inferior vena cava, right Phrenic nerve

T10 - Esophagus, Vagus (Esophageal arteries)

T12 - Aorta, Azygos vein, Thoracic duct





Pericardium and heart
Borders 3625ICS - Right 3-6 Costal cartilage; Left 2nd Costal cartilage to 5th Intercostal space
Right - Right Atrium - 3rd to 6th right costal cartilages
Inferior - Right Ventricle (+ apex of Left Ventricle) - Right 6th costal cartilage to Left 5th intercostal space
Left - Left Ventricle (+Left Auricle) - Left 2nd costal cartilage to Left 5th intercostal space  
Superior - Great vessels - 2nd Left costal cartilage to 3rd Right costal cartilage 


ID: Pericardium: 

Fibrous pericardium, parietal serous pericardium, visceral serous 


pericardium


Pericardial cavity and sinuses: 

Transverse pericardial sinus, oblique pericardial sinus - Inside pericardial sac
Transverse pericardial sinus - between superior vena cava posteriorly and the ascending aorta/pulmonary trunk anteriorly.

Oblique - all the rest - between left atrium and post wall; limited by pulmonary veins, sup and inf. vena cavae
ID: Great vessels of heart: 
Ascending aorta, pulmonary trunk, pulmonary veins, superior vena 


cava, inferior vena cava; Sulci of heart: 

Anterior interventricular groove, posterior interventricular groove, 


atrioventricular groove

Fibrous skeleton - surrounds pulmonary trunk and both atrioventricular orifices - attachment for valves; separates atrial muscles from ventricular muscles
ID: Coronary vessels: 
Right coronary artery: 

Orifice to rt. coronary artery, nodal artery, marginal, posterior 


interventricular; 

Left coronary artery: 


Orifice to left coronary artery, anterior interventricular (Left 



anterior descending), circumflex

Cardiac veins



Coronary sinus, Great Cardiac vein (ant) ,  Middle Cardiac vein (post)
note: Small cardiac vein - parallels Marginal artery (from RCA)
Anterior cardiac veins - drain directly to right atrium

Venae cordis minimae (smallest cardiac veins) - drain directly to 'chambers of heart'

Right atrium:



ID: Right auricle, pectinate muscles, crista terminalis, valve of coronary 


sinus, valve of inferior vena cava,  fossa ovalis, limbus of fossa ovalis, right atrioventricular orifice, openings for coronary sinus, 


superior and inferior vena cava

Right Atrium - has pectinate muscles (ridges in wall)

SA node - in Crista Terminalis at base of Superior Vena Cava
AV node - in Interatrial septum, superior to orifice of Coronary Sinus

Fossa ovalis - remnant of foramen ovale; floor of fossa ovalis is formed by septum primum; limbus (raised ridge) of fossa ovalis is formed by lower part of septum secundum

Valve of inferior vena cava - small ridge of tissue extending up from opening

Valve of coronary sinus - small ridge of tissue extending up from opening

Right ventricle: Tricuspid valve:
Anterior, posterior, and septal cusps

Posterior cusp is inferior to anterior cusp

Papillary muscles:
 Anterior, posterior and septal


Chordae tendinae, Trabeculae carnae, septomarginal trabeculae, conus 
arteriosus (infundibulum), orifice and valve of pulmonary trunk

Conus arteriosus - part from which pulmonary trunk arises; is a conical pouch formed from the upper and left angle of the right ventricle

Septomarginal trabeculae (Moderator band) - interventricular septum to base of anterior papillary muscle - continuation of right AV bundle

Pulmonary valve incompetence - thickened valves; murmur of turbulent blood flow
Pulmonary stenosis - free margins of valves fuse; right ventricular hypertrophy

Left Atrium

ID: Pulmonary trunk - 
Left atrium: 

Openings of pulmonary veins, left auricle, left atrioventricular orifice 


Left ventricle:



Mitral valve: Anterior and posterior cusps


ID: Chordae tendinae, trabeculae carnae; nterior and posterior papillary muscles

Aortic vestibule

Aortic vestibule - the portion of the left ventricle immediately inferior to the aortic orifice; possesses fibrous instead of muscular walls.



Sinuses - above valves (sinus of Valsalva, the sinus of Morgagni, or Petit's sinus)
Aortic valve: 

Heard best - medial end of 2nd Intercostal space




ID: Right, left and posterior (non-coronary) cusps, aortic sinuses, Interventricular septum: membranous part, muscular part

Cusps are affected in rheumatic fever - heart murmur

Muscular part of interventricular septum - lower
Membranous part - upper and posterior part - located between right and posterior cusps of aortic valves; separates aortic vestibule from right atrium and right ventricle; thin walled, site of interventricular septal defects 
Note: Vagus - decrease rate and force, constrict coronary arteries

Sympathetics - increase rate and force, dilate coronary arteries

Sensory - T1-T4; referred to Intercostobrachial nerves (T2)

ID: Posterior mediastinal structures Esophagus;
 Veins: 

Azygos, arch of Azygos, hemiAzygos (lower left), accessory hemiAzygos (upper left), 


posterior intercostals veins; 
Arteries: 

Thoracic aorta;l Thoracic duct


Posterior mediastinum

Posterior intercostal arteries, bronchial arteries, esophageal arteries


Bronchial arteries - left 2 direct from aorta, right 1 from post. intercost. art. to 5th space

Bronchial veins - drain to azygos and hemiazygos veins

Two Esophageal arteries

Azygos vein -  receives blood from Ascending Lumbar veins 

Superior Intercostal Veins - Right and left upper intercostal spaces are drained by posterior intercostal veins that drain into right and left superior intercostal veins.  The rt. superior intercostal vein drains into the arch of the azygos v. and the left superior intercostal v. drains into the left brachiocephalic v.  These superior intercostal veins are NOT located in the posterior mediastinum.

Superior mediastinal structures: Thymus, Trachea: Carina, tracheal cartilage rings, Ligamentum arteriosum (*Carina - Trachea divides at level of sternal angle)
ID Arteries: Arch of aorta, brachiocephalic trunk, left common carotid artery, left 


subclavian artery


Veins:

Left and right brachiocephalic veins,  superior vena cava


Nerves:
Left and right vagus nerves, left recurrent laryngeal nerve, left 


and right phrenic nerves


Sympathetic nervous system: 

Sympathetic trunk, ramus communicans, sympathetic chain ganglion, 
Greater splanchnic nerve (T5-T9; pierce Crura of diaphragm;  innervates Coeliac ganglion, Superior Mesenteric ganglion)  
SUMMARY CHART: CONGENITAL HEART DEFECTS

	Name
	Defect
	Clinical
	Details

	Atrial Septal Defects (ASD)
	
	
	

	1. Foramen secundum defect
	large opening between the right and left atria
	most common and clinically important atrial septal defect.


	Blood flows from left atrium to right atrium due to the higher blood pressure in the left atrium postnatally (systemic blood pressure is higher).

	2. Probe patent foramen ovale
	
	found in 25 percent of population; not pathological (no blood shunting).
	is an incomplete anatomical fusion of septum primum and septum secundum. 

	3. Common atrium (cor triloculare biventriculare)
	total absence of development of atrial septum.
	
	

	4. Premature closure of foramen ovale
	closed prenatally; 
	results in hypertrophy of right side of heart and underdevelopment of left side of heart.
	

	5. Foramen Primum Defect
	partial fusion of endocardial cushions results in gap in inferior part of atrial septum (part of atrial septum formed by endocardial cushions fusing with septum primum)
	Ventricular septum intact
	Endocardial cushions partly fuse to form membranous part of interventricular septum but do not fuse enough to join septum primum.



	Ventricular Septal Defects (VSD)
	
	
	

	1. Membranous interventricular septal defect
	Failure of proper fusion of the three structures that form the membranous interventricular septum (R + L bulbar ridges + AV septum)
	Most common congenital cardiac defect.
	Blood flows from left ventricle (high pressure) to right ventricle (low pressure).



	2. Muscular interventricular septal defect
	uncommon
	
	

	Abnormal division of the Truncus Arteriosus
	
	
	abnormal migration of neural crest cells into the bulbar and truncal ridges resulting in an abnormal aorticopulmonary septum.

	1. Transposition of the Great Arteries
	Aorta originates from the right ventricle and the pulmonary artery originates from the left ventricle.
	Associated with atrial septal defect, patent ductus arteriosus and sometimes VSD to allow mixing of oxygenated with deoxygenated blood; Infant will present with marked cyanosis, fatal unless surgically repaired.
	It is due to the failure of the aorticopulmonary septum to spiral within the bulbus cordis and truncus arteriosus.  This is due to an abnormal migration of neural crest cells.  



	2. Persistent truncus arteriosus
	failure of development of bulbar and truncal ridges
	presents as a single artery giving rise to both the pulmonary trunk and the ascending aorta; Infant presents with marked cyanosis
	is usually accompanied by a defect in the interventricular septum (no bulbar ridges to fuse with atrioventricular septum); 

	3. Unequal division of the truncus arteriosus
	due to abnormal neural crest cell migration into truncal ridges; aorticopulmonary septum skewed to one side of the truncus arteriosus.
	enlargement of either the ascending aorta or the pulmonary trunk with a reduction in size of the other vessel
	The skewed aorticopulmonary septum does not align with the interventricular septum, resulting in VSD; aorticopulmonary septum may be so severely skewed that pulmonary trunk is not patent (pulmonary atresia)

	4. Tetralogy of Fallot
	common defect is a result of unequal division of the bulbus cordis by the aorticopulmonary septum;   

  
	Infant presents with marked cyanosis;

Combination of four defects.  Memory aid: IHOP

1. Interventricular septal defect

2. Hypertrophy of right ventricle

3. Over-riding aorta: large aorta over-rides interventricular septal defect

4. Pulmonary stenosis
	The aorticopulmonary septum will not meet and fuse with the fused endocardial cushions (atrioventricular septum).  Results in a large aorta over riding VSD.



	Abnormal location of heart
	
	
	

	1. Dextrocardia
	heart is located on right side of thorax
	
	Due to ventricles and bulbus cordis bending to the wrong side

	2. Dextrocardia with situs inversus
	dextrocardia with inversion of other viscera (e.g. spleen on right, liver on left).
	
	


REVIEW QUESTIONS

THORACIC WALL
What direction of the intercostal mm. fibers go? External intercostals hands in pockets (inferiorly and medially on anterior wall), Internal intercostals perpendicular (inferiorly and laterally on anterior wall).
What are the functions of these muscles? External inhalation, Internal (Innermost) forced exhalation (Diaphragm, Scalenes inhale);  Note: Handout says Subcostals inspiration; however orientation like internal. 
Which ribs are "true ribs", "false ribs", and "floating ribs"? ribs 1-7 true ribs; ribs 8-12 false ribs not articulate with sternum, articulate with ribs above; ribs 11 and 12 - floating; not palpable

Is an intercostal space numbered for the rib above or below it? Below
What approximate intercostal space are the nipples located in? Nipple - lies at the level of 4th intercostal space, landmark for T4 dermatome
Where is the best spot to insert a chest tube? Where do you  NOT insert a chest tube? Why?  Fourth-Fifth intercostal space midaxillary; Above rib not below rib (intercostal neurovascular bundles).
What arteries does the internal thoracic a. branch into? What do they supply?  Internal thoracic: Thymic branches, Pericardiacophrenic artery, 12 Anterior Intercostal arteries (2 to each of intercotsal spaces 1-6), Musculophrenic (anterior intercostal arteries for spaces 7-9), Superior Epigastric (through Sternocostal hiatus (Foramen of Morgagni); inside Rectus sheath)
What is the lateral extent of the external  intercostal mm.? Internal? Innermost? External intercostal, - anterior part membrane, hands in pockets; internal intercostals,  - posterior part membrane;  Innermost, lateral. (note: Subcostal m. span 1-2 intercostal spaces. located close to the vertebral column

Are the lungs "inside" the pleural cavities? No. Surrounded by visceral pleura.
What is the purpose of the  costodiaphagmatic recess? Lungs expand into recess during forced inspiration.  (Clinical - pleural effusions collect in recess when standing)
At what level does the trachea bifurcate to form the bronchi? T45 sternal angle. 
How many bronchopulmonary segments does each lung have? There are 10 bronchopulmonary segments in the right lung (3 in superior lobe, 2 in middle lobe, 5 in inferior lobe) and 8-10 segments on the left (4-5 in upper lobe, 4-5 in lower lobe). 

Can they be removed separately? Why? Yes. Each segment is separated from the others by a layer of connective tissue. Each segment is supplied by separate segmental/tertiary bronchus and segmental/tertiary artery.
What spinal nerves does the phrenic n. come from?  C345
Where is referred pain from the phrenic n. felt? Shoulder
What, besides the diaphragm, does the phrenic n. innervate in the thoracic cavity? Mediastinal pleura.
HEART

What are the layers of the pericardium? (outer most layer mediastinal pleura), the fibrous pericardium, parietal serous pericardium inner. 
What clinical use does the transverse pericardial sinus have?  Access Bachmann's bundle (conduction system to Left Atrium).
What purpose does (did) the ligamentum  arteriosum serve? Connect Pulmonary artery to Aorta in Fetal Circulation to bypass lungs.
What did it used to be called? Ductus Arteriosus (Note: Ductus venosus bypass liver; Left Umbilical Vein to IVC
What is the path a drop of blood takes through the heart?  RA, tricuspid, RV (out conus arteriosus), pulmonic valve, lungs, pulmonary veins, LA, mitral, LV, vestibule, aortic valve, Aorta

What purpose do the left and right auricles serve? Increase capacity of atria from venous return; contract at end of diastole
Is blood pumped through the coronary arteries during ventricular contraction or relaxation?  During ventricular diastole when pressure is highest in Aorta.
What does "LAD" stand for? Left Anterior Descending (named by 'genius' staring at fluoroscope; correct name Anterior Interventricular Artery)
Is the heart pictured right dominant or left dominant? Dominance is determined by which artery supplies Posterior Interventricular A. Right dominant because Right Coronary artery supplies Posterior Interventricular artery.
What would be different if it was the other? In Left dominance, Left Coronary artery supplies Posterior Interventricular artery.
How does side dominance affect the seriousness of heart attacks?  In Left dominance, both Anterior and Posterior Interventricular arteries are supplied by Left Coronary artery.  Occlusion of Left Coronary eliminates all blood to interventricular septum and conduction system.   
What is (was) the purpose of the fossa ovalis? Site of fetal Foramen Ovale. Connects Right and Left Atria to bypass the lungs.
How many ways are there for blood to enter the right atrium? What are they?  Superior vena cava, Inferior vena cava, Coronary sinus, Anterior Cardiac veins (drain anterior part of Left ventricle), Venae cordis minimae (Smallest cardia veins) drain directly to all four chambers.
What is the purpose of the moderator band (septomarginal trabecula) ? Carries fibers of Right bundle branch of conduction system.  Speeds conduction to RV (ant papillary muscle)?
What is the purpose of the papillary muscles? Prevent blow out of AV vales during ventricular contraction.  Not much force.
Where is the only place in the left atrium to contain pectinate muscles? Left auricle.
Why is the bicuspid valve called the "mitral" valve?  Bishop's hat is a mitre.
Can you think of any functional reasons why there is a tricuspid valve on the right but only a bicuspid on the left?  Tricuspid valve is rounder creating less resistance to flow; mitral valve shuts faster (no definitive answer).
Are the closure of the atrioventricular valves the lub" or the "dub"? Lub is close AV valves, Dub is close Aortic and Pulmonic valves.
MEDIASTINUM

What dilatation(s) of the heart tube does the SVC develop from?

SV (Sinus venosus) - smooth part of Right Atrium (sinus venarium) and Coronary Sinus
Note also: Primitive atrium - Muscular part of Atria with pectinate muscles (auricles, ant. wall of right atrium)
Primitive ventricle - Muscular part of Ventricles (trabeculae carnae)
Bulbus cordis - Smooth part of Right Ventricle (Conus arteriosus or Infundibulum), Smooth part of Left Ventricle (Aortic vestibule); part of Aorta, Pulmonary artery
Truncus arteriosus - Ascending aorta, Pulmonary trunk.  

Why are the right and left main bronchi not symmetrical? Right main bronchus more vertical, more likely for aspiration.
Why is tracheal cartilage C shaped? Esophagus expands
What possible symptoms could indicate a tumor on the arch of the aorta? Hoarse voice from compression of Left Recurrent Laryngeal nerve?
What effects does the vagus on. have on the heart? Slow rate, Decrease blood pressure, (decrease force of contraction).
Where in this view could the esophagus become compressed? (Image: Through diaphragm compress with hernia)
How would you diagnose this? Dysphagia (difficulty swallowing). 
At what vertebral level does the esophagus pierce the diaphragm? T10.
What parts of the body does the thoracic duct drain? All lymph below diaphragm, joins Left Bronchmediatinal, Left Jugular and Left Subclavian trunks.
What is the equivalent of the thoracic duct for the right brachiocephalic vein? What parts of the body does it drain? Right Lymphatic Ducts drains Right Jugular, Right Bronchomediastinal and Right Subclavian trunks.
How do you identify white and grey rami without color? No reliable way. Grey rami join intercostal nerves laterally.
What does the greater splanchnic n. innervate? Celiac plexus to foregut
Does the greater splanchnic n. synapse in the sympathetic chain? No
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