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Thoracic Cage [Thorax, Gk. = breastplate]
Skeletal Portion L
Sternum
Ribs
Vertebrae - C7-T12
Muscles
Fascia
Apex - superior opéning, base of Neck
Cupola
Floor - Diaphragm
Mediastinum
Superior - Pulmonary Trunk
Aortic Arch
Anterior - aerolar tissue
Middle - Heart
Posterior - Esophagus
Thoracic Aorta
Thoracic Duct
Costomediastinal Recess
Pleural Cavities
Lungs
Pleura
Parietal
Visceral
Costodiaphragmatic Recess
Inlet - at base of Neck
Formed by:
First Thoracic Vertebra (T1) - posteriorly
Superior Border of First Ribs - laterally
Superior Border of Manubrium Sterni - anteriorly
Outlet -
Formed by:
Twelfth Thoracic Vertebra (T12) - posteriorly
Eleventh & Twelfth Ribs - Laterally
Cartilages of Ribs 10-7 - anteriorly
Infrasternal Angle - formed by cartilages

II. Thoracic Cage
Thoracic Vertebrae - {see Back)

Ribs - articulate with Thoracic Vertebrae
Ist 7 pair attach directly to Sternum
next 3 pair attach indirectly to Sternum -
last two pair do not attach at all to Sternum (Floating)
Typical Ribs - 7 pair; 3rd through 9th
Anterior End - costal cartilage joins Rib with Sternum
Shaft:
Costal Groove - contains Neurovascular Bundle
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Posterior Fad
Tibercle - outer surface, posterior
Articular Facet - articulates with Transverse
Process of Vertebrae
Neck
Head - articulates with bodies of Z Vertebrae
Articular Facet
Crest - divides Articular Facet into 2 regions
or articulation with lower part of bodv
f ppper vertebra and upper part of body
of lower Vertebra
Atypical Ribs - 3 pair
lst Rib ~ shortest of the rids. Small head with single
oval facet. Articulates entirely with lst Thoracic
Vertebra (T1). Shaft is broad and flat with surfaces
facing upward and downward. Prominent Tubercle
coincides with Posterior Angle. Scalene Tubercle
located on Shaft. Anterior end larger and thicker
than any other Rib.
2nd Rib - similar curvature to lst Rib. Posterior Angle
is slight. Surfaces directed upward and downward,
_ but less so than the lst Rib
10th Rib - single Articular Facet on Head.
11th Rib (Floating Rib) - Single, large Articular Facet
on Head. No Neck or Tubercle. Anterior End does not
connect with Sternum, but are pointed and tipped with
‘cartilage. Siight Posterior Angle
12th Rib (Floating Rib) - similar to 1lth Rib, but much
shorter. Has no Posterior Angle. Inner surface faces
upwards,
Cervical Rib - articulates with 7th Cervical Vertebra (C7)

Sternum
Manubrium - uppermost; covers Ihymus Gland
Jugular (Suprasternal) Notch
formed by Manubrium & Heads of Clavicles
Clavicular Notch - articulation with clavicie
First Costal Cartilage
Sternal Angle (of Louis)
Second Costal Cartilage
Body (Mesosternum) middle & largest part
Ist, 2nd, 3rd & 4th Sternebrae (segments)
3rd, 4th, Sth & 6th Costal Notches
Articulation with Ribs
Xiphi-sternal Junction
Xiphoid Process
7th Costal Notch

Muscles
Thoracic Wall
Intercostales M. - connect adjacent ribs




[image: image3.png]External - fibers angle toward Pubis
Ant. (Ext.) Intercostal Membrane
Internal -~ fibers angle toward Sacrum
Post. (Int.) Intercostal Membrane
Innermost (Intimi) -~ fibers angle toward Sacrum
Subcostales M. - span several ribs, internally
Transversus Thoracis (Sternocostalis) Mm. - Ribs to Sternum
Levatores Costarum Mm. - Ribs to Transverse Processes of
Vertebrae C7-T11
Breves
Longi - lower four ribs
Seratus Posterior Superior

Seratus Posterior Inferior
Chest

Serreatus Anterior
Pectoralis Major
Pectoralis Minor
Superficial Back {see Back)
Latissimus dorsi
Trapezius, Lower Fibers
Connective Tissue
Costal Cartilage - between Ribs (7-10) & Sternum
Ligaments: Sternocostal Radiate Lig.
Costrtransverse
Medial
Lateral
Superior

11T, THORACIC CAVITY

Mediastinum - divides Thoracic Cavity into Pleural Cavities
Contains: Heart
Superior Mediastinum
Contains: Trachea

Esophagus

Aortic Arch
Brachiocephalic Artery
Left Common Carotid Artery
Left Subclavian Artery

Superior Vena Cava - upper half
Brachiocephalic Veins

Left Superior Intercostal Vein

Vagus Nerve *
Cardiac Branches

Phrenic Nerve

Left Recurrent Laryngeal Nerve

Superficial Part of Cardiac Plexus

Thymus

Thoracic Duct

Lymph Nodes

Inferior Part




[image: image4.png]Anterior Mediastinum - narrow,

Contains: loose areolar tissue
Sternopericardial Ligaments :
Middle Mediastinum -
Coantains: Heart .
A Pericardium .
Ascending Aorta
Sucerior Vena Cava — lower half
Arch of Azygous Vzin - Terminal part
Biqrucation of Traches
" Bronchi
Tracheobranchial Cvmph Nodes

Filmonary Veins
Phrenic Nerves
Deep Part of Cardiac Plexus ‘- s
Posterior Mediastinum
Contains: Descernding (Thoracic) Aorta
Esophagus
Azvgos Veins
Hemiazygos Veins -~
Vagus Nerve '
Splanchnic Nerve
Thoracic Duct
Posterior Mediastinal Lvmph Nodes

Pleural Cavities
Left
Right
Pleurae .
Pulmonary (Visceral) Pleura - inseparable from lung
Pulmonary Ligament
Parietal Pleura (Pleural Sacs) - lines Thoracic Wall
Costovertebral (Costal) Pleura
Erndothoracic Fascia -
corresponds to Transversalis Fascia
Costodiaphragmatic Line ¢f Reflection
Costodiaphragmatic Recess
Costomediastinal Line of Reflection
Costomediastinal Recess
Diaphragmatic Pleura
Cervical Pleura (Dcme of the Pleura)
Suprapleural Membrane - fascial cover
Mediastinal Pleura
Pulmonary Ligament - bridge to Visceral Pleura

Iv. DIAPHRAGM
Central Terndor
vome



[image: image5.png]Right Leaf
Anterior Leaf
Left Leaf
Decussating fibers
Arcuate Ligaments
Median _
Lateral
Medial
Hiatus
Right Crus - L1-L3
Left Crus - L1-L2 >
Aortic Aperature - T12
Passage for: Aorta
Thoracic Duct
Azygous Vein
Hemiazygous Vein
Esophageal aperature (Hiatus) - T10
Vena Caval Aperature - T8
Lesser Aperatrues - two in each Crus
Passage for: Greater Splanchnic Nerves
Lesser Splanchnic Nerves
Coctodiaphragmatic (Pleural) Recess - no Lung tissue
Diaphragmatic Pleura ' -

v. HEART

Location: .
In the Thorax between the 3rd and 5th Intercostal Spaces.
Off center to the left, so the left lung has only 2 lobes,
vhereas the right lung has 3 lobes.

Pericardium: (Pericardial sac, Heart sac)
Bag-like structure which contains the heart. Reduces friction
Pericardial reflection - opening of sac through which
Great vessels pass
A. Fibrous layer (fibrous pericardium)
Outermost layer
Tough, loose-fitting, inelastic sac

B. Serous (Parietal) Layer (Parietal Pericardium)
Serous layer immediately adjacent to fibrous layer
Smooth, thin, shiny

C. Pericardial Cavity (Space, Sac)
Between parietal layer and epicardium
Contains small amount of lubricating fluid
1. Transverse sinus - superiorly at base of Heart
) between Pulmonary Trunk & Aorta and Pulmonary Veins
2. Oblique sinus - resmainder of cavity
between Pulmonary Veins



[image: image6.png]D. Epicardiuym (Visceral La: 5f Verroardiumi
Serous laver
Smooth, thi

of the heart

dium: (endothelial
armost laver
.

Myocardiw

b

Fxrarrnal Structure

s02:X - bottom -
“ise - superior & aorte
{reatr ve
Peric
sLernocostal -
Ricght
Right
Right
Anterior interventricualar sSuicus
portion of Left ventricle
lLeft auricle
Ascending aort
Puimonary trunk
Left border - between sternocostal and left pulmonary surfaces
Just to left of ant. interventricular sulcus
Left pulmonarv surface - contains coronary sinus
lL.eft corenary (atrloveutr icular) sulcus -
Posterior interventricular sulcus

lLeft ventricle
Left atrium
0Obligque sinus

Right border - between ster nocostal and'right pulmonary surfaces

Divides left and right atria

Along axis of sup. & inf. vena cava
Right pulmonary surface - contains sup. & inf. vena cava
lower horder - between sternocostal and diaphragmatic suriaces -

Marginal artery i

iaphragmatic surface
i t ventricle

r1ar o veng cava



[image: image7.png]Right atrium - against right lung
Right auricle
Sulcus terminalis - corresponds with cristae terminalisg
Right coronary (atrioventricular) sulcus
Right ventricles - occupies most of front
Left atrium - most posterior
Left auricle
Left ventricle - posterolateral
Anterior interventricular sulcus (groove)
Posterior intervenpricular sulcus (groove)

Great Vessels & Branches
Aorta
Ascending Aorta (Aortic Trunk)
Left Coronary Artery
Right Coronary Artery
Aortic Arch
Brachiocephalic (Innominate) A. - first branch
Right common crotid
Right subclavian
Left common carotid a. - second branch
- Left Subclavian a. - third branch -
Ligamentum arteriosum
Descending (Thoracic) Aorta
Visceral Branches
. Pericardial Aa. -
Bronchial Aa.
- Esophageal Aa.
Vascular Chain
Mediastinal Brs.

Parietal
Posterintercostal Aa. - 9 pair
Left
Right

Dorsal Brs.

Collateral Intercostal Brs.

Muscular Brs.

Mammary Brs. - Intercostal Spaces 2-4
Subcostal A,

Pulmonary Trunk
Right pulmonary a. - three lobular branches
Left Pulmonary a. - two lobular branches

Inferior vena cava - drains abdomen and lower extremities

Superior vena cava - drains Thorax, Head, & Upper Extremities
R. Brachiocephalic V.
‘R. Subclavian V. - origin
R. Internal Jugular V. - origin
R. lst Posterior Intercostal V.
L. Brachiocephalic V.



[image: image8.png]Subclavian V. - origin
. Internal Jugular V. - origin
. 1st Posterior Intercostal V.
. Superior Intercostal V.
Left Pulmonary Veins -
Upper (Superior) Left Pulmonary V.
Lower (Inferior) Left Pulmonary V.
Right Pulmonary Veins -
Upper (Superior) Right Pulmonary V.
Lower (Infegior) Right Pulmonary V.
Fetal Bypass Routes - 3

[l u A O

/7

fossa Ovalis - Foramen Ovzle - between Atria
Ductus Venosus - Ligamentum Venosum - bypasses Liver
Ductus Arteriosus -~ Lig. Arteriosum - bypasses Lungs

Coronzry circulation:
Coronary arteries - from base of ascending aorta

Left coronary a.

Anterior interventricular a -
In anterior interventricular sulcus
Circumflex a. -
In left atrioventricular sulcus
, Anastomoses with ant. interventricular a.

Right coronary a.
Posterior interventricular a.
Marginal a. - along lcwer border

Cardiac veins
Coronary sinus - lies in right (posterior)
atrioventricular sulcus

Great cardiac vein - continuaticon of coronary sinus
Passes to anterior of heart around left border
Follows anterior interventricular sulcus

Middle cardiac vein - Lies in post interventricular sulcus
Anastomoses with great cardiar v,
Empties into coronary sinus

Oblique cardiac vein - Drains left atrium
passes downward to empty into coronary sinus
remnant of common cardinal v. of embryo

Small cardiac vein. - enters coronary sinus nearest atrium -

Anterior cardiac vein _ only cardiac v. which does not
empty into the coronary sinus.
empties directly intc right atrium

Thebesian Veins (Venae Cordis Minimae)
empty into all 4 chambers

TABLE: Coronary Arteries & Corresponding Veins

ARTERIES VEINS B
L. Coronary X
Ant. Intraventri-ular Creat Cardiac
Circumflex Coronary Sinus



[image: image9.png]br. to L. Ventricle V. of L. Ventricle

R. Coronary Anterior Cardiac
Marginal Small Cardiac
Post. Interventricular Middle Cardiac

~

Chambers of the Heart
Right Atrium:
Openings for
1. Coronary sinus
\ Valve of the coronary sinus
. Anterior cardiac vein
Superior vena cava
. Inferior vena cava
Valve of the inferior vena cava
5. Tricuspid (R. A-V) Valve
6. Foramina Verarum Minimi
for Venae Cordis Minimae
Right auricle
Sinus venarum - smooth surface
Musculi pectinata - rough, comb-like muscles
Crista terminalis - terminal crest of musculi pectinata
Sinoatrial node - in atrial wall between crista
terminalis and floor of sulcus terminalis
Interatrial septum - separates right and left atria
Fossa ovalis - remnant of embrological
Foramen Ovale -
Limbus - prominent margin
Atrioventricular (A-V) Node
Tricuspid valve - (right atrioventricular valve)
anterior cusp
posterior cusp
septal cusp

&

Right Ventricle - pumps deoxygenated blood to lungs
Trabeculae carnae - bundles of muscle fibers
Papillary muscles - attach to Cusps of Tricuspid Valve
a. anterior papillary m.
Septomarginal Trabeculae
b. posterior papillary m.
€. septal papillary m. - small muscular elevation
Cordae tendonae - attach papillary muscles to cusps
Interventricular septum
a. Muscular part
Moderator band (septomarginal trabecula)
part of heart's conduction system
b. Membranous part - amall oval "window"
Passage way for AV bundle
¢. R. Limb of A-V Bundle i
Conus arteriosus (Infundiblum) - smooth walled
Entrance to pulmonary trunk
Pulmonary semilunar valve
a8. anterior cusp
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[image: image10.png]b. right cusp
c. left cusp

Pulmonary trunk - only place where an artery carries
deoxygenated blood

Left atrium - few significant structures
Openings for
left upper and lower pulmonary veins
right upper and lower pulmonary veins
Left auricle
Sinus venarum = smooth surface
Interatrial septum
Fossa ovalis
Valve
Bicuspid valve (Mitral, left atrioventricular valve)
a. anterior valvule
; b. posterior valvule

Left ventricle - workhorse of heart, pumps blood throughout body
Trabeculae carnae

Papillary muscles
a. anterior papillary m.
. b. posterior papillary m.
Cordae tendonae - attach papillary muscles to cusps
Interventricular septum
a. Muscular part
N ~ b, Membranous part - small oval "window"
operning for AV bundle
¢. L. Limb of A-V Bundle
Aortic semilunar valve
a. Left Valve - Left Coronary Artery
b. Right Valve - Right Coronary Artery
c. Posterior Valve - no coronary artery
Aortic sinuses - formed by flaps of aortic semilunar valves
a. Left Coronary Valvule -
contains opening to left coronary artery
b. Right Cofonary Valvule -
contains opening to right coronary artery

c. Posterior (Non-Coronary) Valvule
Ascending aorta

Conduction system - Intrinsic rate of 60 - 80 beats/min

Sinoatrial node - (SA node) - Pacemaker of heart
In wall of right atrium, superiorly at base of SVC
between crista terminalis & sulcus terminalis
Sends impulses to the

Atrioventricular node (AV node)
In wall of interatrial septum, inferiorly.
Sends impulses through the

Bundle of His (AV bundie) - specialized myocardial fibers
Pass through interventricular septum to the apex, then
Spread superiorly along outside walls of ventricles




[image: image11.png]a. Right crus of AV bundle
Moderator band (septomarginal trabecula)
extension into right ventricle
b. Left crus of AV bundle
Purkinje fibers
Sympathetic Cardiac Branches
Grey Rami from C1-T5

Vagus - Parasympathetic
Recurrent Laryngeal
Plexi: N

Superficial Cardiac
Deep Cardiac
Pulmonary
Esophageal

Cardiac cycle - contraction & relaxation of atria & ventricle
Diastole [Gk. expansion] - Ventricular relaxation phase.
Both atria contract simultaneously, forcing blood into

relaxed and expanded (dialated) ventricles.

Systole [Gk. contraction] - Ventricular contraction phase.
Forces blood through great arteries.

Both atria relax and fill with blood during this phase

Note: The terms above, used by themselves refer to the

Ventricular cycle, because they are so much more prominent
Atrial diastole and systole occur during ventricular systole

and diastole, respectively,
ECG (Electrocardiogram, also EKG from the German spelling)
Electrodes placed on the skin record electrical events
accompaning the cardiac cycle

a. P-wave - represents atrial depolarization

b. QRS complex - represents ventricular depolarization

C. ~wave - represents ventricular repolarization

VI. LUNGS

Features common to both Lungs
Apex
Base - Disphragmatic Sruface
Costal Surface ’
Medial Surface
Mediastinal Surface
Cardiac impression
Vertebral Part
Hilum
Pleura - surrounds Hilum
Principal Bronchus
Pulmonary A. *
Pulmonary Veins
Upper
Lower
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[image: image12.png]Bronchial A.
Pulmonary Plexus
Lymph Nodes

Areolar Tissue
Left Lung

Superior Lgbe
Cardiac Notch
Lingula
Oblique Fissure
Inferior Lobe
Groove for: Aorga
L. Subclavian A.
L. Brachiocephalic V

~

Right Lung
Superior Lcbe
Horizontal Fissure
Middle Lobe
Oblique Fissure
Groove for: R. Subclavian A.
Superior Vena Cava
Azygous Vein
Esophagus
Inferior Vena Cava
Bronchial Tree:
Primary Bronchi
Secondary Bronchi
Tertiary Bronchial Segments
Terminal Bronchioles
Alveolar Ducts
Alveolar Sacs

Right Lung
1. R. Principal Bronchus

2. R. Superior Lobar Bronchus

3. Apical Segmental Bronchus

Posterior Segmental Bronchus
Anterior Segmental Bronchus
. Middle Lobar Bronchus
Lateral Segmental Bronchus -
Medial Segmental Bronchus '
. Inferior Lobar Bronchus - continuation of 1.
Superior (Apical) Segmental Bronchus
Subsuperior (Subapical) Segmental Bronchus
Medial Basal Segmental Bronchus
Anterior Basal Segmental Bronchus
Lateral Basal Segmental Bronchus
Posterior Basal Segmental Bronchus

v .

WWWWWWw XMW W ww

Left Lung ] - .
1. L. Principal Bronchus
2. L. Superior Lobar Bronchus
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[image: image13.png]3. Cranial Division
Anterior Segmental Bronchus
Apicoposterior Segmental Bronchus
Apical Branch
Posterior Branch
Caudal Division
Lingular Bronchus
Sup. Lingular Segmental Bronchus
Inf. lingular Segmental Bronchus
Inferior Lobar Bronchus
Superior (Apical) Segmental Bronchus
Subsuperior (Subapical) Segmental Bronchus
. Anteromedial Stem
Medial Basal Segmental Bronchus
Anterior Basal Segmental Bronchus
3. Posteriolateral Stem
Lateral Basal Segmental Bronchus
Posterior Basal Segmental Bronchus

/

2
w
.

wwwr

VII. VESSELS

Thoracic Aorta
Visceral Branches
Pericardial Brs.
Bronchial Aa.
Esophageal Aa.
Vascular chain
Mediastinal Brs.
Phrenic Brs.
Parietal Branches
Posterior Intercostal Arteries
Dorsal Br.
Collateral Intercostal Br.
Muscular Brs.
Lateral Cutaneous Brs
Mammary Brs.
R. Bronchial A. - may arise from 3rd Post. Intercostal A.
Subcostal A. - last Post. Intercostal A.
Subclavian Artery
Vertebral A.
Costocervical Trunk
Superior (Supreme, Highest) Intercostal A.
Deep Cervical A.
Thyrocervical Trunk
Inferior Thyroid A.
Transverse Cervical A.
Superficial Branch
Suprascapular A.
Ascending Cervical A.
Internal Thoracic (Mammary) A.
Anterior Intercostal Aa. - to upper 6 Intercostal Spaces
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[image: image14.png]Perforating Brs.

Sternal Br.

Mediastinal Aa.

Pericardial Br.

Pericardiophrenic A.

Musculophrenic A. - lateral terminal branch
Course: along Costal Margin of Diaphragm

Superior Epigastric A. - medial terminal branch
Course: 1lateral to Xiphoid Process

Transverse Cervical, (Dorsal Scapular)

Azygous System
Azygous Vein - empties directly into Sup. Vena Cava

R. Posterior Intercostal Vv. - 4-12
R. Ascending Lumbar V.
R. Lumbar Azygos V.

Right Superior Intercostal V.
R. Posterior Intercostal Vv. - 1-3

Accessory Hemiazygos V.
L. Post. Intercostal Vv. - 4-6

Hemiazygos V. Proper
L. Post intercostal Vv. - 7-12
L. Ascending Lumbar V.
L. Lumbar Azygos V.

R. ascending Lumbar V. - directly into Azygos V.

L. Superior Intercostal V.
L. Post. Intercostales - 1-3; not part of
Azygous Proper - empties into:
L. Brachiccephalic V.

Supreme Intercostal Vv.
First Posterior Intercostal, Left or Right - when it
empties directly into L. or R. Brachiocephalic V.

Veins of the Thoracic Wall

Anterior Intercostal Vv.

Posterior Intercostal Vv.
Superior Epigastric V. -
Subcostal V.

VIII. NERVES
A. Segmental Nerves
Dorsal Rami {see Back}
Ventral Rami
First Thoracic Nerve (T1)
Br. to Brachial Plexus
First Intercostal N. . _
Lat. Cutaneous Br.
Second Thoracic N. (T2)
Twig to Tl
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[image: image15.png]Intercostobrachial N.
T2-T6
Anterior Cutaneous Nn. of the Thorax
Muscular Filaments
Intercostal Nn. N
Collateral Br. N
Lateral Cutaneous Br.
Anterior Brs.
Posterior Brs.
T7-T12 .
Collateral *Br.
Lateral Cutaneous Br.
Subcostal N. (T12)
Dorsolumbar N. - to L1 Nerve
Lateral Cutaneous Br.

Sympathetic Chain (Trunk)

Ganglia - rest against the Heads of the Ribs (except T10-12)
Tl - fused with Inferior Cervical Ganglion to form

Cervicothoracic (Stellate) Ganglion

T2-T12

Rami Communicantes - connect ganglia to Spinal Nerves
White - sympathetic afferent & efferent
Grey - sympathetic efferent

Aortic Plexus - medial brs. from T1-5

Pulmonary Plexus - medial brs. from T2-5 or 6

Dorsal Cardiac Plexus - med. brs. T2-5

Greater Splanchnic N. - T5-9 or 10

Lesser Splanchnic N. - T10-11

Least Splanchnic N. - T12

Plexuses
Cardiac Plexuses
Superficial (Ventral) Part
Cardiac Ganglion
Deep (Dorsal) Part
L. Coronary Plexus
R. Coronary Plexus
Atrial Plexuses .

Pulmonary Plexuses
Anterior Part
Posterior Part

Vagus Nerves
Right
Left

Cardiac Branches

L. Recurrent Laryngeal N.
Pulmonary Brs.
Esophageal Brs.
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