Middle Mediastinum and Heart




ANNOUNCEMENTS 

1. For Xrays of the thorax, check out the Radiology Atlas Images. You can access these images from your home computer.
2. Family Day - Saturday is Family Day and we need to prepare the gross lab for visitors. The lab will close today at 4:30 PM for houskeeping. It will reopen after the tours on Saturday (11:00 AM). We ask your help in the following way: We will be polishing the stainless steel table tops on Friday morning and we ask that you be careful not to smudge them if you open and close them on Friday (there is no lab scheduled). At the end of the lab today we will ask you to help us place the yellow pails in the table wash area and make sure that all plastic and cloth wraps are tucked entirely under the table lid when you close it.

3. Lab Tour - The lab tour on Family Day is self guided. I have prepared a handout that will be available on Saturday morning for you to use to guide your family members. It explains the different areas of the gross lab and has a map attached for people who don't have a tour guide. The cadavers are not on the tour. DO NOT ATTEMPT TO DISPLAY YOUR CADAVER. Members of the faculty will be present in the lab waiting to chat with anyone who wishes to meet us. The tour is scheduled from 8:30-10:15 AM. 




ASSIGNMENTS 

Moore's Clinically Oriented Anatomy: 114-125, 135-142
Grant's Dissector: 18-24: Start at "Mediastinum"; Stop at "Right Atrium"




HELPFUL HINTS 

1. Pericardial sinuses - Before you remove the heart, be sure that you understand the relationships of the pericardial sinuses to the heart and great vessels (Grant's Dissector, pg. 21). These structures will have more meaning to you when you study the embryology of the heart later in the term.

2. Preserve the veins - The cardiac veins lie superficial to the coronary arteries (where they cross) on the heart but Grant's Dissector (pg.22) tells you to dissect the arteries first. Be careful to save the veins.




WHEN YOU FINISH THIS SECTION, YOU SHOULD BE ABLE TO PERFORM THE FOLLOWING TASKS AND ANSWER THESE QUESTIONS 

1. In relation to the lungs, where is the mediastinum?

2. In relation to bony landmarks, where are the following located? 1) The arch of the aorta. 2) The point where the right and left brachiocephalic veins anastomose to form the superior vena cava.

3. Define the "transverse thoracic plane".

4. Where is the heart located in the thorax? Draw a projection of its outline on a drawing of the thoracic skeleton.

5. Where is the coronary sinus? The coronary sulcus?

6. What structure is situated immediately posterior to the left atrium, separated from it by only the pericardium?

7. Is the visceral pericardium the same structure as the epicardium?

8. What happens to the position of the heart with changes in position of the body (e.g., standing, sitting, recumbent)? What happens to the heart during breathing?

9. Name the artery and vein which run in the anterior interventricular sulcus of the heart.

10. Diagram and label the general pattern of distribution of the coronary arteries. Do the same for the cardiac veins.

11. The posterior interventricular artery accompanies what vein?

12. Name the two largest veins that drain into the coronary sinus.

13. What is the function of the internal conducting system of the heart?

14. What nerve supplies parasympathetic innervation to the heart? What effect does parasympathetic stimulation of the heart produce?

15. What effect does sympathetic innervation of the heart produce?

16. Define the term "angina pectoris".

17. Trace the course of a cardiac pacemaker electrode from the left cephalic vein to the right ventricle of the heart. Does the electrode pass through a heart valve?

18. To which location is cardiac pain referred?

19. Define "apex beat". Where is it located?




INTRODUCTION TO THE MEDIASTINUM 

Boundaries of the mediastinum
Subdivisionss 

· Superior 

· Anterior 

· Middle 

· Posterior 

MIDDLE MEDIASTINUM 

Boundaries
Contents 

· Pericardium (pericardial sac) (Atlas image 1, Atlas image 2) 

· Fibrous outer layer 

· Serous inner layer 

· Pericardial cavity 

· Transverse pericardial sinus 

· Oblique pericardial sinus 

· Heart 

· Chambers and valves (overview) 

· Sternocostal projection (X-ray of heart borders) 

REMOVAL OF THE HEART 

Before you remove the heart, be sure that you understand the relationships of the pericardial sinuses to the heart and great vessels. These structures will have more meaning to you when you study the embryology of the heart later in the term. 

EXTERNAL FEATURES OF THE HEART (

 HYPERLINK "http://anatomy.uams.edu/htmlpages/anatomyhtml/qtvr_heart.html" QuickTime movie of the heart) 

Base
Apex
Surfaces 

· Anterior (sternocostal) 

· Diaphragmatic 

· Posterior 

Other external features (X-ray of heart borders, Atlas image 1, Atlas image 2) 

· Right border 

· Left border 

· Sulci 

· Atrioventricular (coronary) sulcus 

· Interventricular sulci 

· Anterior 

· Posterior 

VESSELS OF THE HEART 

Coronary arteries 
· Right coronary artery 

· Sinoatrial nodal a. 

· Posterior interventricular a. 

· Atrioventricular nodal a. 

· Left coronary artery 

· Anterior interventricular a. 

· Circumflex a. 


Cardiac veins 
· Great cardiac v. 

· Middle cardiac v. 

· Small cardiac v. 

· Anterior cardiac vv. 


Coronary sinus 

CONDUCTING SYSTEM OF THE HEART 

Sinuatrial node (Histology - 20. SA Node)
Atrioventricular node (Histology - 21 and 22. AV Node)
Atrioventricular bundle (atlas image) 

· Right crus (bundle branch) a portion of which is in the septomarginal trabecula 

· Left crus 

Subendocardial plexus (Purkinje fibers) 

AUTONOMIC INNERVATION OF THE HEART 

Effects of autonomic innervation on heart rate and force of contraction 

· Parasympathetic 

· Sympathetic 

	Arteries

	Artery
	Source
	Branches
	Supply
	Notes

	aorta, ascending
	left ventricle of the heart
	left and right coronary aa.
	heart, entire body
	ascending aorta is the shortest part of the aorta; it continues as the aortic arch

	artery to the atrioventricular node
	right coronary a. near the point where it becomes the posterior interventricular a.
	no named branches
	atrioventricular node and the surrounding myocardium
	artery to the atrioventricular node is located at the junction of the coronary sulcus and the posterior interventricular sulcus

	artery to the sinuatrial node
	right coronary a.
	no named branches
	sinuatrial node and the surrounding myocardium
	artery to the sinuatrial node is important artery to locate during cardiac surgical procedures

	circumflex
	left coronary a.
	marginal br., possibly posterior artery of the left ventricle
	posterior surface of the left ventricle
	circumflex a. courses in the atrioventricular (coronary) sulcus

	coronary, left
	ascending aorta
	anterior interventricular a., circumflex a.
	left ventricle, left atrium, anterosuperior 2/3 of the interventricular septum
	left coronary a. arises superior to the left cusp of the aortic semilunar valve; during its short course, it is located in the coronary sulcus; the anterior interventricular a. and the circumflex a. are its terminal brs.

	coronary, right
	ascending aorta
	sinuatrial nodal a., right marginal a., posterior interventricular a., atrioventricular nodal a.
	right ventricle, right atrium, inferior 1/3 of the interventricular septum
	right coronary a. usually provides the posterior interventricular a.; it courses within the coronary sulcus


	Veins

	Vein
	Tributaries
	Drains Into
	Region Drained
	Notes

	cardiac, anterior
	no named veins are tributary to these vessels
	right atrium
	anterior surface of the right ventricle
	anterior cardiac vv. cross the superficial surface of the right coronary a.

	cardiac, great
	ventricular vv.
	unites with the oblique v. of the left atrium to form the coronary sinus
	region of the heart near the anterior interventricular sulcus
	great cardiac v. is the longest of the cardiac vv.; it accompanies the anterior interventricular a.

	cardiac, middle
	ventricular vv.
	coronary sinus
	region of the heart near the posterior interventricular sulcus
	middle cardiac v. accompanies the posterior interventricular a.

	cardiac, small
	no named veins are tributary to this vessel
	coronary sinus
	region of the heart near the inferior vena cava and right coronary sulcus
	small cardiac v. courses through the coronary sulcus with the right coronary a. 

	cardiac, smallest
	no named veins are tributary to these small vessels
	drain directly into the heart chambers, particularly the atria
	myocardium
	also known as: Thebesian vv.; least cardiac vv.; venae cordis minimae

	coronary sinus
	formed by the union of the great cardiac v. and the oblique v. of the left atrium; tributaries: middle cardiac v., small cardiac v.
	right atrium
	heart, except the region drained by the anterior cardiac vv. and the smallest cardiac vv.
	coronary sinus is located in the coronary (atrioventricular) sulcus; its opening into the right atrium is guarded by an imperfect valve 

	oblique v. of the left atrium
	no named tributaries
	coronary sinus
	left auricle and a small portion of the left atrium
	oblique v. of the left atrium is the remnant of the embryonic left superior vena cava, the proximal portion of which forms the coronary sinus


	Viscera of the Thorax

	Organ/Part of Organ
	Location/Description
	Notes

	heart
	muscular pump for blood located within middle mediastinum of the thorax
	heart is nearly surrounded by the pericardial sac and pericardial cavity

	coronary sulcus
	groove on the surface of the heart that separates the atria from the ventricles
	coronary sulcus contains the coronary sinus, circumflex a., and right coronary a.

	apex
	tip of the left ventricle of the heart
	apex of the heart is located 3" to the left of the midline at the level of the 5th intercostal space

	atrium, right
	chamber of the heart that receives deoxygenated blood from the systemic circulation (body)
	right atrium forms the right margin of the heart; it receives blood from the superior vena cava, inferior vena cava and coronary sinus

	atrium, left
	chamber of the heart that receives oxygenated blood from the pulmonic circulation (lungs)
	left atrium is located on the posterior aspect of the heart; it receives blood from the pulmonary vv.

	auricle
	small appendage that projects anteriorly from the atrium
	paired, one on each atrium; right auricle lies beside the aorta and covers the right coronary artery; left auricle lies beside the pulmonary trunk

	base
	the superior aspect of heart
	base of the heart is where the aorta, pulmonary trunk and superior vena cava exit/enter the heart

	interventricular sulcus, anterior
	groove between the ventricles on the anterior surface of the heart
	anterior interventricular sulcus contains the anterior interventricular a. and the great cardiac v.; it marks the location of the interventricular septum

	interventricular sulcus, posterior
	groove between the ventricles on the diaphragmatic surface of the heart
	posterior interventricular sulcus contains the posterior interventricular a. and the middle cardiac v.; it marks the location of the interventricular septum

	ligamentum arteriosum
	fibrous cord of connective tissue that connects the left pulmonary a. near its origin with the undersurface of the aortic arch
	ligamentum arteriosum is a remnant of the ductus arteriosus; the left recurrent laryngeal n. passes beneath it

	pericardial sinus, oblique
	an area of the pericardial cavity located behind the left atrium of heart
	serous pericardium reflects onto the inferior vena cava and pulmonary vv. to define this space

	pericardial sinus, transverse
	an area of the pericardial cavity located behind the aorta and pulmonary trunk and anterior to the superior vena cava
	transverse pericardial sinus was a simple structure when the heart tube began to form during development; it separates the outflow vessels from the inflow vessels of the heart

	pericardium, fibrous
	a fibrous sac that attaches to the central tendon of the diaphragm and fuses with the adventitia of the great vessels superiorly
	fibrous pericardium contains the pericardial cavity and heart; it is lined on its inner surface by the parietal layer of serous pericardium; it defines the outermost boundary of the middle mediastinum

	pericardium, parietal serous
	serous membrane lining the pericardial cavity; it is located on the inner surface of the fibrous pericardium
	parietal serous pericardium reflects onto the heart at the origins of the great vessels to become continuous with the visceral serous pericardium

	pericardium, visceral serous
	serous membrane covering the surface of the heart
	visceral serous pericardium reflects onto the inner surface of the fibrous pericardium at the origins of the great vessels to become continuous with the parietal serous pericardium; also known as: epicardium

	sulcus terminalis
	groove on the external surface of the right atrium marking the location of the crista terminalis
	the sinuatrial node is located at the superior end of the crista terminalis

	ventricle, right
	heart chamber that pumps blood to the pulmonary circulation
	right ventricle has a septomarginal trabecula and 3 papillary mm.; it pumps blood into the pulmonary trunk

	ventricle, left
	heart chamber that pumps blood to the systemic circulation
	left ventricle has 2 papillary mm.; it pumps blood into the ascending aorta

	atrioventricular node
	part of the conduction system of the heart
	atrioventricular node is located in the wall of the right atrium above the opening of the coronary sinus and the septal cusp of the tricuspid valve

	atrioventricular bundle
	part of the conduction system of the heart
	atrioventricular bundle is a strand of specialized myocardium that passes through the right fibrous trigone into the muscular part of the interventricular septum; it divides into right and left branches to supply the ventricles; also known as: bundle of His

	sinuatrial node
	part of the conduction system of the heart
	sinuatrial node is located within the crista terminalis near the superior vena cava; it is the "pacemaker" of the heart


	Nerves of the Thorax

	Nerve
	Source
	Branches
	Motor
	Sensory
	Notes

	cardiac plexus
	cardiac brs. of the vagus n. and cervical sympathetic trunk; thoracic visceral nn.
	no named branches
	moderates heart muscle (parasympathetic: decreases rate and force of contraction; sympathetic: increases rate and force of contraction); vascular smooth muscle of the heart & lungs (sympathetic); smooth muscle & mucous glands of bronchial tree (parasympathetic)
	pain from the heart and lungs
	cardiac plexus is continuous with the coronary and pulmonary plexuses; thoracic visceral nn. carry pain from the heart to the upper thoracic spinal cord segments resulting in pain referred to the left upper limb in the T1 and T2 dermatomes

	cardiac, sympathetic
	cervical sympathetic trunk
	no named branches
	heart (sympathetic: increases rate and force of contraction, parasympathetic: decreases rate and force of contraction); bronchial tree & lungs via pulmonary plexus
	heart, bronchial tree and lungs
	cervical sympathetic trunk usually gives 3 cervical cardiac brs. l (superior, middle and inferior) to the cardiac plexus

	cardiac, vagal
	vagus n. (X)
	no named branches
	heart (parasympathetic: decreases rate and force of contraction; sympathetic: increases rate and force of contraction); bronchial tree and lungs via pulmonary plexus
	heart, bronchial tree and lungs
	vagus n. has 2 cervical cardiac brs. (superior and inferior) and 1 or more thoracic cardiac brs.

	pulmonary plexus
	continuous with the cardiac plexus; thoracic visceral nn.; pulmonary brs. of vagus
	no named branches
	parasympathetic: smooth muscle & glands of the bronchial tree; sympathetic: vascular smooth muscle of the lungs
	none
	pulmonary plexus is located along the pulmonary vessels and primary bronchi in the root of the lung

	vagus n.
	medulla: dorsal motor nucleus (GVE preganglionic parasympathetic); inferior ganglion (GVA); nucleus ambiguus (SVE); superior ganglion (GSA); inferior ganglion(SVA)
	auricular br., pharyngeal br., superior laryngeal, superior and inferior cervical cardiac brs., recurrent laryngeal n., thoracic cardiac brs., brs. to the pulmonary plexus, brs. to the esophageal plexus, anterior and posterior vagal trunks
	SVE: intrinsic muscles of the larynx, pharynx (except stylopharyngeus), and palate (except tensor veli palatini); GVE: smooth muscle of the respiratory tree & gut (proximal to the left colic flexure), heart; secretomotor: mucous glands of the larynx, respiratory tree, pharynx and gut; secretomotor to digestive glands
	GSA: skin of the external auditory meatus; GVA: viscera of head, neck, thorax & abdomen proximal to the left colic flexure; SVA: taste from the epiglottis
	also known as: CN X, 10th cranial nerve; the vagus n. passes through the jugular foramen to exit the posterior cranial fossa; vagus means "wanderer" in reference to its extensive distribution to the body cavities


