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FOREWORD

A working knowledge of anatomy is not an “optional extra” for health care
professionals — it is fundamental. Acquiring that knowledge has always
challenged even the most motivated students. Over many generations,
learning materials that aid the process effectively have been warmly
welcomed by students and their teachers (and by patients, who are the
ultimate beneficiaries of that knowledge). I remember my own students’
response when I first included illustrations from Gray’s Anatomy for Students
in a lecture —afterward, I was asked repeatedly for the source of the
marvelous pictures. Looking beyond the “wow” factor that leapt from the
pages of the book, it was clear that an enormous amount of thought and skill
had gone into producing the artwork.

This atlas contains a series of additional outstanding pieces of anatomical
art from the illustrative team of Richard Tibbitts and Paul Richardson that
will complement those in Gray’s Anatomy for Students, combined with
relevant clinical pictures, surface anatomy and images from a range of
modern imaging procedures. Of course, anatomy cannot be learned from
books and interactive DVDs alone, no matter how excellent they may be.
Anatomy is a practical subject, best learned by gaining hands-on experience
of the body. Students should spend as much time as they can examining
cadaveric dissections (if they do not have the opportunity to dissect
themselves) and should always read from screen or page with the
appropriate bones in front of them. They need to combine and correlate
information from a wide variety of sources in order to gain the working
knowledge mentioned earlier.

This atlas will provide a valuable companion to their studies, and I am
confident that it will remain in their libraries long after they have completed
the early stages of their training.

Susan Standring, MBE, PhD, DSc, FKC, Hon FRCS, Emeritus Professor of

Anatomy, King’s College, London



Telegram : @]



FOREWORD

We began working on Gray’s Atlas of Anatomy in 2005 following the
publication of our textbook, Gray’s Anatomy for Students. We wanted to
produce an atlas that would build on themes and concepts established in the
textbook and that would couple artistic renderings of “internal” gross
anatomy with actual “living” anatomy, as visualized with modern imaging
techniques and with surface anatomy. We believe that the final atlas, now in
its third edition, presents a fresh and integrated approach to anatomy that is
accessible to entry-level students in anatomy, as well as to students at more
advanced levels.

Because an atlas is used in a much different way than a textbook, we could
not simply repackage figures used in Gray’s Anatomy for Students and put
them in the atlas. Consequently, most of the figures in the atlas are new and
were designed to present structures in a more complete context than in the
textbook, even though the color palette and overall look of the figures in both
the atlas and textbook are similar. Also, figures in the atlas provide
additional detail not included in the textbook and directly correlate artistic
representations of anatomy with computed tomography (CT) and magnetic
resonance imaging (MRI). Where appropriate, we have included endoscopic,
laryngoscopic, and laparoscopic views of the anatomy and have included
examples of ultrasound images. In a number of regions, we also have
reconstructed the internal anatomy of patients by abstracting specific
information from multiple MR or CT images, and we present these
reconstructions together with artwork of the same anatomy. Although the
artwork was done independently of the reconstructed images, the two types
of representations are strikingly similar.

Each page of this atlas was planned prior to beginning work on the figures,
and all of the artwork was generated digitally. Most of the figures were
created from an extensive digital database created for the textbook. In this
third edition, we have updated the images and added a few new ones in
response to feedback from our readers.

We hope that the textbook and this edition of the atlas used together will
provide powerful learning tools for students of human gross anatomy.

The Authors









PREFACE

This 3rd edition of Gray’s Atlas of Anatomy continues in the tradition of the
first two editions, coupling artistic rendering with actual living anatomy as
visualized with modern imaging techniques and surface anatomy. The
combination of modern illustrations, imaging, and surface anatomy is unique
among atlases available today:.

At the end of every chapter, tables and schematic drawings allow for quick
review of subject matter. These include major nerves plexuses throughout the
body, branching patterns of major arteries, summaries of muscles organized
into compartments or regions, and other helpful information. This material
is designed to provide the reader quick access to information.

It’s our hope that the 3rd edition of Gray’s Atlas of Anatomy will become a
valuable learning aid for students encountering anatomy for the first time or
for the individual seeking to review information critical to their daily

experiences.
The Authors
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Anatomical position, terms, and planes
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Anatomical planes and imaging
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Surface anatomy: anterior view
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Surface anatomy: posterior view
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Skeleton: anterior
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Skeleton: posterior
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Muscles: anterior
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Muscles: posterior
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Vascular system: arteries
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Right subclavian artery = Left common carotid artery
Brachiocephalic trunk Left subclavian artery
Axillary artery ' ‘_ : ) G, UE— . Arch of aorta
Internal thoracic artery 3 —— )
¢ : Anterior circumflex humeral artery
Ascending seria i W Ly it Posterior circumflex humeral artery
Profunda brachii artery . LA LI Thoracic aorta
Celiac trunk
Common hepatic artery <
Brachial artery — Y / / _ = ' ——4—Splenic artery
. ' Left renal artery
Radial artery . %z : ' . Superior mesenteric artery
Ulnar artery Inferior mesenteric artery
Testicular/ovarian artery teftcommon iiac astery
Iy J i . L . | . Left internal iliac artery
Deep palmar arch : ~ - P _' Left external iliac artery
Superficial palmar arch PES s N
Transverse branch of lateral f Femoral artery
circumflex femoral artery
i Deep artery of thigh
Descending branch of lateral
circumflex femoral artery
Popliteal artery

Anterior tibial artery il

Posterior tibial artery

Fibular artery

Dorsalis pedis artery






Vascular system: veins



Superficial temporal vein
Facial vein
Anterior jugular vein
Right subclavian vein

Right brachiocephalic vein
Axillary vein

Cephalic vein

Azygos vein

Basilic vein
Brachial veins

Hepatic vein

Median cubital vein
Testicular/ovarian vein

Cephalic vein
Basilic vein
Radial vein

Ulnar vein

Deep vein of thigh

Great saphenous vein

Popliteal vein

Anterior tibial vein

Paosterior tibial vein

Posterior fibular vein

Superficial veins
Deep veins

Left external jugular vein

Left internal jugular vein

Left subclavian vein

Left brachiocephalic vein

Superior vena cava

Inferior vena cava

Splenic vein

Portal vein

Inferior mesenteric vein

Superior mesenteric vein

Left common iliac vein

Left external iliac vein

Left internal iliac vein

Femoral vein

Small saphenous vein

Great saphenous vein

Small saphenous vein

Dorsal venous arch






Lymphatic system



Pharyngeal tonsil

Submandibular nodes Palatine tonsil

Lingual tonsil

Thoracic duct :
Left subclavian vein

‘Cervical lymph nodes
Right lymphatic duct

Right subclavian vein

Efferent lymphatic vessel

Axillary lymph nodes
Thymus gland B
{containing
Tracheal lymph nodes lymphocytes and

macrophages)

Lymphatic vessels

of the upper limb S

fiber

Thoracic duct.

Spleen Trabecula.

Cubital nodes
Cisterna chyli Valve
Small intestine

Intestinal lymph nodes
R ) o - Lymph nodules in
Large intestine s ik \ ' \ small intestine

Appendix— Ll =L \\ (Peyer’s patch)

lliac lymph nodes

~ Deep lymph nodes

Afferent lymphatic vessels
Structure of a lymph node

Femoral lymph nodes Inguinal lymph nodes

Bone marrow

Popliteal lymph nodes

Lymphatic vessels
of the lower limb

. Drainage of the right
lymphatic duct

. Drainage of the
thoracic duct

Principal components of the lymphatic system



Nervous system



Trigeminal nerve [V] ‘* /RION
S £

Brachial plexus

Cervical plexus

Axillary nerve

Musculocutaneous nerve

‘Radial nerve Intercostal nerves

Median nerve

Ulnar nerve
Conus medullaris

Cauda equina

Superficial branch of radial nerve Lumbar plexus
Deep branch of radial nerve Femoral nerve
7 i ! A & sacral plexus
Median nerve ]‘ . % A\l A\ _ “ \\ Lateral femoral
) |I- [y Wi 1 | i R \:- ! cutaneous nerve
Ulnar nerve — I 'O AR A ! ) | J\

D Sciatic nerve
AT7AN

MO

Lateral femoral cutaneous nerve

Peripheral nervous Central nervous )
Posterior cutaneous nerve
- Tibial nerve
)
Common fibular nerve
Sural nerve
Saphenous nerve
| Superficial fibular nerve
.'II |
- i Deep fibular nerve
1 A
Tibial nerve %ﬂu 1\ )
ffﬁ\ A Sural nerve
4 AM ‘\
H Ol
|1. ‘ "' b !







Sympathetics



Sympathetic ganglion

Preganglionic sympathetic
sesssssss Postganglionic sympathetic

CEEEN

SssssssEeseEsEEEREERESROOIDEES

plexuses

(O sessssssnnnEITE

Thoracic visceral

Prevertebral plexus

Sympathetic trunk

Ganglion impar




Parasympathetics



[l

Pupillary constriction

Lacrimal gland

Pterygopalatine

ganglion Parotid gland

[vi]
Sublingual gland
Xl N
submandibular Sumandibular gland
Cranial e
parasympathetic
outflow via
cranial nerves
g
=
b
a
E
g
>
kY
2
S
«£
=3
Transition from supply
by [X] to pelvic splanchnic nerves
Sacral
parasympathetic
outflow via pelvic
splanchnic nerves " —— Synapse with nerve cells
2 of enteric system
% Abdominal viscera
T
2
5
>
g
a
U I Erectile tissues of penis
(or clitoris in women)

Preganglionic parasympathetic
sessessss Postganglionic parasympathetic




Dermatomes



Cranial nerve [V]
(Trigeminal nerve)

[ Trigeminal
Cervical
B Thoracic
B Lumbar
B sl

Dermatome map
(cutaneous distribution of nerves)



Cutaneous nerves



Greater occipital nerve C2

. ) Supraclavicular nerve

Third occipital nerve C3 (from cervical plexus) C3,4

Posterior cutaneous
branches C4-T6—

Supraclavicular nerves
(from cervical plexus) C34
Superior lateral
cutaneous nerve of arm
{from axillary nerve) C5,6

Lateral cutaneous nerves T3-T5

Superior lateral cutaneous

nerve of arm C5,6
osterior cutaneous
Medial cutaneous nerve of arm €5,6,7,8

nerve of arm C8,T1 .
Medial cutaneous

[ c:'lat::i;;::;aneous nerve of arm C8,T1
Intercostobrachial nerve T2 i“moit;l_ri . Intercostobrachial nerve T2
nerves T2-

Inferior lateral cutaneous
nerve of arm C5,6

Inferior lateral cutaneous
nerve of arm C5,6

Posterior cutaneous—

branches T7-T12 Posterior cutaneous

Medial cutaneous nerve of forearm C5,6,7,8

nerve of farearm C&,T1

Lateral cutaneous
nerves T6-T11

Lateral cutaneous

Medial cutaneous
Superior cluneal nerves nerve of forearm C8,T1

L1-13

nerve of forearm €56 Medint duneal herves | \¥ AN Lateral cutaneous
51-53 f nerve of forearm €56
Lateral cutaneous branch ; ’ (o )
of subeostal nerve (T12) Anterior cutaneous branch lichypogastri¢ nerve L1

of subcostal nerve (T12)

Subcostal T12 llichypagastric nerve L1
. Superficial branch
Palmar branch of median ;2::0"?' b’::‘aﬁ‘.:fz of radial C6,7,8

Palmar branch of ulnar Witarior R Haves I ‘ Siersai Ecandiy of
Superficial branch Inguinal nerve L1 S5l e (Sl ulnar CBTT

of radial C7,8 Lateral cutaneous

of thigh 12,3 et
c678

Median C6,7,8

Ulnar C8,T1 Obturator L.2,34

Medial and
intermediate
cutaneous of
thigh L2,3

Ic thi
Medial cutaneous of thigh L2,3 taterticubenuot i dd)

Posterior cutaneous
of thigh 1.2,3

Infrapatellar branch of saphenous
Saphenous L34

ENTO CUBROE FCRIRLS, 312 Lateral sural cutaneous nerve

L5512

Saphenous 13,4 Sural communicating branch

of common fibular

Superficial fibular L4,5, 51

Sural LS, 51,2

Deep fibular
Sural 51,2
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Surface anatomy



Ligamentum nuchae

Vertebra prominens
(spinous process of CVII)

Acromion of scapula Spine of scapula

Inferior angle of scapula

Spinous process of TXII

Iliac crest

Sacral dimple at posterior
superior iliac spine

Intergluteal cleft

Surface anatomy of the back



Vertebral column



Anterior view Posterior view Lateral view

Cl (atlas) —— = ¢l (atlas) —CSBNTT S Cl (atlas)

Cll (axis) A/ <l (axis) Ay, e il (axis)

| Cervical
Cervical — vertebrae

curvature

Intervertebral disc

f ‘ |_Thoracic
‘ vertebrae
¥ .H ~Thoracic
2 curvature
8|
'
N
| Lumbar
vertebrae
Sacrum _ Sacral/coccygeal
curvature

Coccyx




Regional vertebrae



Vertebral foramen
Superior articular process

Spinous process
|_—7 cervical vertebrae

(CI-CvIn
Inferior articular process
Vertebral bod o
i Foramen transversarium /
CV vertebra Transverse process
Facet for articulation
Vertebral foramen with tubercle of rib V
Inferior articular process |_— 12 thoracic vertebrae
(TI=TXIN

Spinous process

; S/ Demifacet for articulation
Vertebral body H _." with head of rib v

Demifacet for articulation
with head of rib VI

TV vertebra

Vertebral foramen

Superior articular process

|_— 5 lumbar vertebrae
(LI-LV)

|_— Sacrum
(5 fused sacral
vertebrae I-V)

.
= |_— Coccyx
(3-4 fused coceygeal

/ vertebrae V)

LIIl vertebra



Cervical vertebrae



Anterior tubercle

of C) fathas) Posteriar tubercle of Cl (atlas)

Cl (atlas) | Anterior tubercle of Cl (atlas)

Lateral .
atlanto-‘ax.ia: Dens of Cll (axis) posterior
on { tubercle
Cll (axis) [ Body of Cll (axis) of C1 (atlas)
Intervertebral S
di hysial joint Spinous
25 Zygapophysial join e
fall] of Cll (axis)
Spinal cord
v — Column of articular
processes
Intervertebral Vet
foramen prominens
ov Vertebral?g\d{z Gpinos f
Anterior tubercle g\rz]c)ess o
of CVI
(carotid tubercle)
v L Cervical region of vertebral column.
Foramen T1-weighted MR image in the sagittal plane
transversarium
Vertebra prominens
(spinous pracess of CVII)
Anterior tubercle Po;:rilor
of Cl (atlas) tubercle

of Cl (atlas)

Spinous process
of Clll

Vertebral body of Cll (axis)

Spinous
process
of Cll (axis)

Intervertebral disc space

Vertebra prominens

Rib1
Vertebra
prominens
(spinous
process of
[aY)]

Vertebral body of CVII

Cervical region of vertebral column.
Radiograph, AP view

Cervical region of vertebral column.
Radiograph, lateral view



Anterior tubercle Articular facet for dens

Tubercles for attachment of
transverse ligament of atlas
= Lateral mass

Anterior arch

Foramen transversarium
Superior articular facet

Superior articular facet

Groove for vertebral artery Transverse process

Vertebral foramen Paosterior arch Anterior tubercle
Posterior tubercle
Cl vertebra (atlas) superior view Cl vertebra (atlas) anterior view
Anterior articular facet

Dens (odontoid process)

Groove on posterior surface
of dens for transverse
ligament of atlas

Superior articular facet
Anterior articular facet
Superior articular facet

Facets for attachment
of alar ligaments ~

Transverse process .
' Interarticular part

Vertebral foramen
Spinous process
Inferior articular facet

Cll vertebra (axis) superior view Cll vertebra (axis) anterior view

Body Uncinate process
Anterior tubercle

Posterior tubercle

Superior articular facet

Inferior articular process Lamina Inferior articular facet
Vertebral foramen Spinous process Spinous process (bifid)
(bifid)
CV vertebra superior view CV vertebra anterior view
Uncinate process
Zyaapophysial joint Body of vertebra
av |- Jaint capsule

Uncovertebral joint
J SSUncinate process

Intervertebral disc
2 Uncovertebral joint

Inferior articular facet

CIV/CV vertebrae anterior view






Anterior

Anterior tubercle of Cl (atlas)

Median atlanto-axial joint
e oot )l_

Dens of Cll (axis)
. Transverse ligament of atlas
Foramen transversarium

Posterior arch of Cl (atlas)

Posterior tubercle of Cl (atlas)

First cervical vertebra (atlas).
CTimagein axial plane

Posterior

Anterior arch of Cl (atlas)

Dens of Cll {axis) Posterior arch of Cl (atlas)

Spinous process of Cll {axis)

Vertebral body of Cll (axis)

Intervertebral disc space

Cervical vertebrae CI-Clil.
Radiograph, lateral view

Anterior

Vertebral body

Anterior tubercle

Foramen transversarium

Posterior tubercle

Vertebral foramen .
Spinous process

Lamina

Typical cervical vertebra.
CTimage in axial plane

Posterior



Thoracic vertebrae



Tl

Vertebral body of Tl

Zyaapophysial joint

Intervertebral foramen
Intervertebral disc

CSFin
subarachnoid
space

Intervertebral disc

Spinal cord

Spinous process

Vertebral body of TIX
(with compression
fracture)

il s U
/ ‘,G‘ Vertebral body of TXIl
Thoracic region of vertebral column.

Thoracic vertebrae lateral view T2-weighted MR image in sagittal plane (compression fracture TIX)

Body
Superior articular process

Vertebral foramen - Superior vertebral notch

Demifacet for articulation
with head of rib Ill

Superior articular facet

Facet for articulation
with tubercle of rib Il

Spinous process

Demifacet for articulation
with head of rib IV

Inferior vertebral notch
Facet for articulation

Transverse process ? : . )
with tubercle of rib il Inferior articular facet

Spinous process Inferior articular process

THI vertebra superior view Till vertebra lateral view






Vertebral body
of TV

Spinous
process

Intervertebral
disc space

Thoracic region of vertebral column.
Radiograph, AP view

Transverse process

Spinous process

TXIl vertebra superior view

Superior articular facet

Inferior articular process

Spinous process

Tlll vertebra posterior view

Rib
Thoracic aorta
Vertebral body Head of rib
Transverse process
Pedicle

Transverse proces: Tubercle of rib

Spinous process

Thoracic vertebra with rib articulations.
CTimage in axial plane

Superior articular process

Superior vertebral notch Superior articular facet

Transverse process

Spinous process

Inferior vertebral notch

Inferior articular facet
Inferior articular process

TXIl vertebra lateral view



Lumbar vertebrae



Vertebral body Spinous process

Vertebral body of LI

L Spinous process

Intervertebral disc

Transverse process

Intervertebral foramen

Zygapophysial joint
Intervertebral

disc Vertebral body of LV

Lumbar vertebrae lateral view S - Lumbar region of vertebral column.

A T1-weighted MR image in sagittal plane

Vertebral
body of LI
Spinal nerve
Wertebral body of LI
Pedicle
Intervertebral foramen
Intervertebral
disc space
Intervertebral foramen
Inferior articular process
Superior articular process
Intervertebral disc
Vertebral
body of LV Vertebral body of LV

Intervertebral foramina of lumbar region of vertebral column.
T1-weighted MR image in sagittal plane

Lumbar region of vertebral column.
Radiograph, lateral view



Vertebral foramen

Marmmillary process

Superior articular facet Transverse process

Spinous process

LIV vertebra superior view

Superior articular process
Superior articular facet

Inferior articular process

Spinous process
LIV vertebra posterior view

Vertebral body

Psoas major

Superior articular process
! . Zygapophysial joint
Inferior articular process

Lamina
Spinous process

Articulation of lumbar vertebrae.
T1-weighted MR image in axial plane






Superior vertebral notch Superior articular process

Pedicle,

Mammillary process

Transverse process

Body Spinous process

Inferior vertebral notch

Inferior articular facet

LIV vertebra lateral view

Superior articular process

. Superior articular facet
Mammillary process

Transverse
process

Lamina

Accessory process

Pars interarticularis

Inferior articular process Spinous process

LIV vertebra oblique view

Superior articular process

Transverse
process

Pars interarticularis Spinous process

Lumbar region of vertebral column (“Scottie dog”).
Radiograph, oblique view

Inferior articular process



Sacrum



Sacral canal Superior articular process Articular facet for pelvic
bone (sacro-iliac joint)

Superior articular facet

Promontory

Lateral

Anterior sacral sacral crest
foramina Median
sacral crest
Intermediate
sacral crest
Sacral hiatus
Comua

Sacrum and coccyx anterior view Sacrum and coccyx posterior view

Superior articular process

Vertebral body of LV

Promontory ——

Articular facet for
pelvic bone
(sacro-iliac joint)

-Sacrum

Intervertebral disc

Sacral region of vertebral column. Sacrum and coccyx lateral view
T2-weighted MR image in sagittal plane



Intervertebral foramina and discs



Intervertebral disc

Nucleus pulposus

Vertebral body

Spinal nerve

Posterior ramus
Intervertebral disc

Superior articular facet

[ ransverse costal facet

Intervertebral disc

Anulus fibrosus Nucleus pulposus

Intervertebral foramen

Inferior costal facet
Intervertebral disc

) Superior
Superior costal facet

costotransverse
ligament

costotransverse
ligament

Sympathetic trunk and ganglia

Vertebral body of LV Gray and white rami communicantes Rib  Intercostal nerve

Intervertebral disc in lower lumbar
region of vertebral column.
T2-weighted MR image in sagittal plane

Intervertebral foramina and discs in the thoracic region



Intervertebral disc problems



Spinal cord

Vertebral canal Cauda equina
containing CSF

and cauda equina

Herniation of
nucleus pulposus
LV

LIV vertebra Disc protrusion

Intervertebral disc protrusion in lower lumbar
region of vertebral column.
T2-weighted MR image in sagittal plane

Vertebral canal containing CSF Intervertebral disc protrusion
and cauda equina (mid sagittal section)

Nucleus pulposus

Anulus iibrosus

Herniation of il Ll Defectin
nucleus pulposus AN anulus fibrosus

spinal nerve roots

Dura Cauda equina

Disc protrusion

Intervertebral disc protrusion in lower lumbar
region of vertebral column. Intervertebral disc protrusion (superior view)
T2-weighted MR image in axial plane






Cauda equina

Herniation of nucleus
pulposus of L4/L5 disc not
effecting LIV spinal nerve but
compressing LV and other
nerves passing to lower levels

Intervertebral disc protrusion (posterior view)

cs Deltoid (biceps) (biceps, pectoralis) Shoulder, upper lateral arm C4-C5

c6 Wrist extension (biceps, brachioradialis) | 1stand 2nd digits (lateral forearm) | C5-C6
c7 Triceps Triceps Third finger C6-C7
c8 Intrinsic hand muscles 4th and Sth digits (medial forearm) | C7-T1

Clinically important nerve roots in the upper limb

L4 lliopsoas and quadriceps | Patellar tendon Knee, medial lower leg L3-14

(knee jerk)
LS Dorsiflexion of foot at Dorsum of foot, big toe L4-L5
ankle (big toe extension,
foot eversion and
inversion
S1 Plantar flexion of foot Achilles tendon Lateral foot, small toe, sole L5-51
at ankle (ankle jerk)

Clinically important nerve roots in the lower limb



Joints and ligaments



Anterior longitudinal ligament

External occipital protuberance
Lumbar vertebral body
Ligamentum nuchae Superior articular process

Superior articular

Vertebra prominens
(spinous process of CYII)

Supraspinous ligament

Interspinous ligament

Intervertebral disc

Posterior longitudinal
ligament

Ligamenta flava

Capsule of
zygapophysial joint

Transverse process Supraspinous

Ligamentum nuchae and ligament

supraspinous ligament (lateral view)

Anterior longitudinal ligament

Superior articular process

Interspinous
ligament

Inferior articular process

Vertebral ligaments of the lumbar region
(posterior oblique view)
ligament

Supraspinous
ligarnent

Intervertebral disc

Posterior longitudinal ligament inferior articular process

Ligamenta flava



Back musculature: surface anatomy



Ligamentum nuchae

Splenius capitis

Trapezius
Levator scapulae
Superior angle of scapula

Acromion of scapula

Rhomboid minor

Spine of scapula

Rhomboid major
Triangle of auscultation

Inferior angle of scapula

Latissimus dorsi

Erector spinae
lliac crest

Posterior view of male showing surface projections of back muscles






Superficial musculature



Superior nuchal line External occipital protuberance

Splenius capitis

Dorsal scapular nerve

Supertficial branch of
transverse cervical artery

Levator scapulae
Spine of scapula Accessory nerve [XI]

Rhomboid minor

Deltoid
Deep branch of transverse
cervical artery (dorsal
Infraspinatus scapular artery)
Rhomboid major
Teres major
Triangle of auscultation Inferior angle of scapula

Latissimus dorsi

Thoracolumbar fascia

External oblique

Lumbar triangle

Superficial musculature - trapezius and latissimus dorsi






Dorsal scapular nerve

Superficial branch of
transverse cervical artery

Levator scapulae

Rhomboid minor Rhomboid minor (cut)

! Deep branch of transverse
Teres minor ‘ : . . i cervical artery (dorsal

Infraspinatus o R \1 14 scapular artery)

Rhomboid major
Rhomboid major (cut)

Teres major
Levator scapulae
Rhombeid minor

Supraspinatus
Latissimus dorsi

Teres minor
Infraspinatus
External oblique

Teres major

Serratus anterior

Rhomboid major

Superficial musculature - levator scapulae and rhomboid major and minor



Intermediate musculature



Semispinalis capitis
Splenius capitis

Ligamentum nuchae
Levator scapulae
Supraspinatus

Acromion of scapula Serratus posterior superior

Teres minor Splenius cervicis

Infraspinatus
Teres major

Posterior layer of thoracolumbar fascia

Serratus anterior

Serratus posterior inferior

External oblique

lliac crest

Intermediate musculature






Deep musculature



Occipital bone
Superior nuchal line
Ligamentum nuchae e -
Semispinalis capitis
Spinous process of Cll (axis)

Splenius capitis o
Longissimus capitis

Vertebra prominens
(spinous process of CVII)

lliocostalis cervicis

Longissimus cervicis

Splenius cervicis

Longissimus I i
Spinalis thoracis

Longissimus thoracis

Spinalis lliocostalis thoracis

lliocostalis

lliocostalis lumborum

Transversus abdominis

lliac crest

Posterior superior iliac spine

Deep group of back muscles - erector spinae muscles






Rectus capitis posterior minor

Obliquus capitis superior

Semispinalis capitis Transverse process of Cl (atlas)

Spineus process of Cll {axis)
Rectus capitis posterior major

Obliquus capitis inferior

Vertebra prominens
(spinous process of CVII)

Semispinalis thoracis

Rotatores thoracis
(long, short)

Levatores costarum
(short, long)

Intertransversarius

Quadratus lumborum

lliac crest

Erector spinae (cut)

Deep group of back muscles - transversospinales and segmental muscles






Back musculature: transverse section



Transversalis fascia

Psoas major

Transversus abdominis Skin

Internal oblique Superficial fascia

External oblique

Quadratus lumborum

Anterior layer
Middle layer Thoracolumbar
Posterior layer | fascia

Latissimus dorsi

Erector spinae Transversospinales

Thoracolumbar fascia and the deep back muscles
(transverse section — lumbar region)

Transversus abdominis

Internal oblique

Psoas major
External oblique
s 3 Quadratus lumborum
Latissimus dorsi
Transverse process
Erector spinae

=== Spinous process

U

Transversospinales

Lumbar region (Llll) showing back musculature,
CT image in axial plane



Suboccipital region



Third occipital nerve (posterior ramus of C3) Rectus capitis posterior minor

Semispinalis capitis {cut) Rectus capitis posterior major

Superior branch of the occipital artery

Greater occipital nerve Obliguus capitis superior

[posterior ramus of C2)

Splenius capitis {cut)

Occipital artery

Posterior ramus of C1
Mastoid process
Inferior branch of the of temporal bone
occipital artery Transverse process
of Cl (atlas)
Vertebral artery
Posterior ramus of C2 Obliquus capitis inferior

Transverse process
of Cli [axis)

Spinous process
of CIl (axis)

Interspinalis cervicis
Multifidus

Longissimus capitis

Posterior ramus of C3

Semispinalis capitis (cut) Spinalis cervicis

Sternocleidomastoid (cut)

Splenius capitis (cut)

Trapezius (cut) Semispinalis cervicis

Suboccipital region



Spinal nerves



Cervical
nerves

Thoracic
nerves

Lumbar _|
nerves

2
g3

" Relation of spinal nerve roots to vertebrae

—C1
= Subarachnoid space
o3
c4
- av - Cervical enlargement
cs % (of spinal cord)
C1 emerges
6 Cl (atlas) between
o ~skull and €1
C7 Cll (axis) vertebra
— 8

-C2 -~ C7 emerge
superior to

___lc8 es
inferior to
pedicle of CVII
vertebra

T - Coemerge
inferior to
pedicles of
their respective
vertebrae

Nomenclature of spinal nerves
(posterior view)

Pedicle of vertebra

Lumbosacral enlargement L4
(of spinal cord)

Sacral and coccygeal

— L1 Conus medullaris
L Cauda equina 51
L3 Sacrum
m :;Ii:t;np::}mmale
T ‘ \‘:

Filum terminale

Coccyx

Filum terminale
(dural part)

Coceyx

nerves

Sacral and coccygeal nerves

5 (posterior view - vertebral arches removed)

4
Co =7/




Spinal cord



=9 qﬁ Spinal cord and spinal nerves in vertebral canal
- 15

<1

Central canal

. Anterior median fissure
Cervical

enlargement
{of spinal cord)

Paosterior median sulcus

Posterior intermediate sulcus
Posterolateral sulcus

Recurrent meningeal branches of
l.ugbosacra: spinal nerve
lufe:pir;'gémj Gray ramus communicans

Features of the spinal cord (thoracic region) and basic
organization of a spinal nerve (posterior view)

Conus medullaris
Cauda equina

Gray and white rami
communicantes

pinal nerve

Anterior ramus

Posterior ramus

Ssteri t )
Posterior root Intervertebral foramen

Spinous process:

Spinal nerves
(transverse section)

Filum terminale:




Spinal cord vasculature
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Anterior spinal artery Segmental supply of

Posterior spinal artery spinal cord (posterior view)
Anterior spinal artery
Anterior radicular artery Anterior radicular artery

| Segmental medullary
arteries

Vertebral artery

Ascending cervical artery
Deep cervical artery
Costocervical trunk:

Segmental spinal artery
Thyroceryical trunk

Subclavian artery g a— Right posterior spinal artery

Left posterior spinal artery
Posterior raclicular artery

Segmental medullary artery

Left postariar
intercostal artery

—Segmental spinal artery

Segmental supply of
spinal cord (anterior view)

Left posterior spinal artery

|_Segmental medullary arteries
{branch from segrmental spinal

artery)
Sulcal (central}
Posterior intercostal artery branches to spinal cord
Posterior radicular artery

=ntal spinal
segmental spinal artery Anterior spinal artery

Artery of Adambkiewicz
(branch fram &
‘segrmental Posterior radicular artery
inal art '
S a] Anterior
Anterior tadlicular ety
radicular artery Segmental
' spinal artery
Segmental
spinal artery
- Anastomotic loops to
posterior spinal arteries
Segmental
medullary artery
Segmen tal
Lateral sacral arter medullary artery }
¥ i Anterior spinal artery
Right posterior
intercostal arteries

Left posterior &
Arteries that supply the spinal cord intercostal arteries

{anterior view)



Venous drainage of spinal cord



Anterior internal vertebral plexus

Anterior external
vertebral plexus

Vertebral venous plexus
(left posterolateral view)
Accessory hemiazygos vein

Intervertebral vein

Posterior intercostal vein:

Vein connecting to posterior
external venous plexus (not shown)

Basivertebral vein Anterior spinal vein

Posterior longitudinal ligament

Anterior internal vertebral plexus
Dura mater

Intervertebral vein Anterior radicular vein

Posterior radicular vein

Extradural fat

Posterior sulcal (central) vein Veins that drain the spinal cord

(transverse section)

Posterior internal vertebral plexus Posterior spinal vein



Meninges
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1
T

Subarachnoid space

Intervertebral
foramen

Arachnoid mater

Dura mater

End of spinal cord
at vertebrae LI-LII

Filum terminale
(pial part)
Cauda equina and meninges at lumbar level
Anterior sacral foramen Anterior ramus

Sacral spinal nerve

End of subarachnoid |
space-sacral |
vertebra |l

Posterior sacral foramen

Dura mater

Nerve roots and meninges at sacral level



Anterior spinal artery Subarachnoid space

Arachnaid trabeculae

Pia mater

Posterior spinal arteries

Denticulate ligament

Anterior root

Posterior root

Spinal ganglion Arachnoid mater

Dura mater

Spinal nerve

Recurrent meningeal branches
of spinal nerve

Meninges covering parts of the thoracic region of the spinal cord (posterior view)



Spinal cord: imaging



Vertebral body of ClI (axis)

Cerebrospinal fluid in
subarachnoid space

Cervical enlargement
of spinal cord

Vertebral body of CVII

Intervertebral disc

Cervical and upper thoracic vertebral column showing
upper and middle portions of spinal cord.
T2-weighted MR image in sagittal plane

Cerebellum

Spinous process of Cll (axis)

Spinal cord

Vertebra prominens
(spinous process of CVII)



Vertebral body of
thoracic vertebra

Intervertebral disc

Vertebral body of LI

Thoracic and upper lumbar vertebral
column showing middle and lower portions
of spinal cord and its termination.
T2-weighted MR image in sagittal plane

Vertebral body of LI

Cerebrospinal fluid in
lumbar cistern

Intervertebral disc

SI

Lumbar and sacral vertebral column showing
termination of spinal cord and continuation
and termination of dural/arachnoid sac.
T2-weighted MR image in sagittal plane

Spinous process of
thoracic vertebra

Spinal cord

Cerebrospinal fluid

Conus medullaris

Cauda equina

Spinal cord

Conus medullaris

i3

i

bt

k]

= Cauda equina
Spinous process of
lumbar vertebra
End of dural/arachnoeid sac
S

Lumbosacral enlargement



Transverse section: thoracic region



Posterior intercostal artery Thoracic aorta

Vertebral body

Latissimus dorsi

Accessory
hemiazygos vein

Left lung

External intercostal
Azygos vein
Internal intercostal

Innermost intercostal
Sympathetic ganglion

White and gray rami communicantes

Serratus anterior !
Spinal nerve o
Right lung

Ll § isceral

Teres major

Subscapularis

Scapula Spinous process

Posterior cutaneous branch of
Infraspinatus posterior ramus of spinal nerve

Trapezius Erector spinae

Rhomboid major

Transverse section through thoracic region of vertebral column

Right lung horacic aorta Leftlung

¥l | Scapula

Transversospinales

Erector spinae

Trapezius

Thoracic region of back.
CTimage in axial plane



Dermatomes and cutaneous nerves



Greater occipital nerve C2
Third occipital nerve C3

Trapezius

Posterior cutaneous branches C4-T6

Latissimus dorsi

Posterior cutaneous
branches T7 -T12

Superior cluneal nerves L1 -3

lliohypogastric nerve L1

Medial cluneal nerves S1 - S3

Inferier cluneal nerves
$1-S3

Dermatomes and cutaneous nerves of the back






Tables

Superficial (appendicular) group of back muscles

Muscle Origin Insertion Innervation Function
Trapezius 1 | Superior nuchal line, external Lateral gne-third | Motor —accessory | Assistsin rotating the scapula during
occipital protuberance, of davide, nerye [XI]; abduction of humerus abgyve horizontal;
ligamentum nuchae, spinous acromion, proprioception upper fibers elevate, middle fibers adduct,
processes of CVITto TXI spine of —(C3and 4 and lower fibers depress scapula
scapula
Latissimus Spinousprocesses of TVIIto LV | Floor of Thoracodorsal Extends, adducts, and medially rotates
dorsi and sacrum, iliac crest, ribs X intertubercular nerve (Coto humerus
to X sulcus of 8)
humerus
Levator Transverse processes of CIto CIV | Upper portion C3toC4 and Hevates scapula
scapulae medial border dorsal
of scapula scapular nerve
(C4, C5)
Rhomboid Spinous processes of T ta TV Medial border of | Dorsal scapular Retracts {(adducts) and elevates scapula
major scapula nerve (C4, C5)
betw een spine
and inferior
angle
Rhomboid Lower partion of ligamentum Medial border of | Dorsal scapular Retracts {(adducts) and eleyates scapula
minor nuchae, spinous processes of scapula at the nerve (C4, C5)
CVIIland TI spine of
scapula

Intermediate (respiratory) group of back muscles

Serratus Lower portion of ligamentum Mastoid process, skull | Anterior rami of

posterior | 6 | nuchae, spinous processes of CVII to | below lateral one-third of|] upper thoracic Elevates ribs Il to V

superior TII and supraspinous ligaments superior nuchal line nerves (T2 to T5)

Serratus 7 | Spinous processes of TXTto LI and Lower border of ribsIX | Anterior rami of | Depresses ribs IX to XILand may
posterior supraspinous ligaments to X just lateral to lower thoracic prevent lower ribs from being
inferior their angles nerves (19 to elevated when the diaphragm

T12) contracts
Spinotransversales muscles
P— Lower half of ligamentum | Mastoid process, skull Posterior rami | Together—draw head backward, extending neck;
c: itis 8 | nuchae, spinous processes | below lateral one-third of | middle individually —draw and rotate head to one side
P of CVIIto TIV superior nuchal line cervical nerves| (turn face to same side)

Splenius 9 | Spinous processes of T to | Transverse processes of CT | Posterior rami| Together —extend nedk; individually —draw and

cervicis VI to I lower rotate head to one side (turn face to same side)
cervical
nerves










Erector spinae group of back muscles

Muscle Origin Insertion
Hiocostalis 1 | Sacrum, spinous processes of lumbar and lower two thoracic Angles of the lower six or seven ribs
lumborum vertebrae and their supraspinous ligaments, and the iliac
crest
Hliocostalis 2 | Angles of the lower six ribs Angles of the upper six ribs and the transverse process
thoracis of CVII
Hiocostalis 3 | Angles of ribs M to VI Transverse processes of CIV to CVI
cervicis
Longissimus 4 | Blends with iliocostalis in lumbar region andis attached to Transverse processes of all thoradic vertebrae and just
thoracis transyverse processes of lumbar vertebrae lateral to the tubercles of the lower nine or ten ribs
Longissimus 5 | Transverse processes of upper four or five thoradc vertebrae Transverse processes of Cll to CV1
cervicis
Longissimus 6 | Blends with iliocostalis in lumbar region and is attached to Transverse processes of all thoracic vertebrae and just
capitis transyerse processes of lumbar yertebrae lateral tothe tubercles of the lower nine or ten ribs
Spinalis 7 | Spinous processes of TX or TXIto LII Spinous processes of TITto TV (varies)
thoracis
Spinalis cervicis| 8 | Lower part of ligamentum nuchae and spinous process of CVII | Spinous process of CII (axis)
{sometimes T1to TII)
Spinalis capitis |9 | Usually blends with semispinalis capitis With semispinalis capitis

Transversospinales group of back muscles

Semispinalis 10 | Transverse processes of TVIto TX Spinous processes of upper four
thoracis thoracic and lower two
cervical vertebrae
Semispinalis 11 | Transverse processes of upper five or six thoracic vertebrae Spinous processes of CIT (axis)
cervicis toCV
Semispinalis 12 | Transverse processes of TTto TVI (or TVII) and CVILand articular processes of CIV to Medial area between the
capitis vl superior and inferior nuchal
lines of occipital bone
Multifidus 13 | Sacrum, origin of erector spinae, posterior superior iliac spine, mammillary processes of| Base of spingus processes of all
lumbar vertebrae, transverse processes of thoracic vertebrae, and articular vertebrae from LV to CII
processes of lower four cervical vertebrae (axis)
Rotatores 14 | Mammillary processes of lumbar vertebrae Spinous processes of lumbar
lumborum vertebrae
Rotatores 15 | Transverse processes of thoracic vertebras Spingus processes of thoracic
thoracis vertehrae
Rotatores 16 | Articular processes of cervical vertebrae Spinpus processes of cervical

ceryicis

vertebrag
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Segmental back muscles

contiguous vertebrae

Muscle Origin Insertion Function
Levatores Short paired muscles arising from tran sverse processes | The rib below Contraction elevates rib
costarum of CVITto TXI vertebra of
origin near
tubercle
Interspinales Short paired muscles attached tothe spinous processes Postural muscles that stabilize
of contigugus vertebrae, gne on each side of the adjoining vertebra during
interspinous ligament movements of vertebral column
Intertransversarii Small muscles between the transverse processes of Postural muscles that stabilize

adjcining vertebra during
movements of vertebral column




Suboccipital group of back muscles

1

Muscle Origin Insertion Innervation | Function
Rectus capitis Spinous process of | Lateral portion of occipital bone below | Posterior Extension of head; rotation of face to
posterior major axis (CII) inferior nu chal line ramus of same side as muscle
1
Rectus capitis Posterior tuberde of | Medial portion of gecipital bone below | Posterior Extension of head
posterior minor atlas (CT) inferior nuchal line ramus of
e
Obliquus capitis Transverse process | Ocdpital bone between superior and | Posterior Extension of head and bends it to
superior of atlas (CT) inferior nu chal lines ramus of same side
1
Obliquus capitis Spinous processof | Transverse process of atlas (CT) Posterior Rotation of face to same side
inferior axis (CII) ramus ¢f
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Surface anatomy with bones



Jugular notch
Sternoclavicular joint

Clavicle : ) o
Acromioclavicular joint
Coracoid process

Manubrium of sternum

Sternal angle

Body of sternum

Xiphoid process of sternum

Costal margin

Anterior chest wall in a woman

Jugular notch
Sternoclavicular joint

Clavicle )
Acromioclavicular joint

Coracoid process

Manubrium of sternum
Sternal angle

Body of sternum

Fourth intercostal space

Xiphoid process of sternum

Costal margin

Anterior chest wall in a man






Bony framework



Superior thoracic aperture

Vertebra Tl (indicated by red line) Vertebra Tl Superior angle of scapula

Clavicle

Manubrium of
sternum

Inferior angle
of scapula
Xiphoid process
of sternum

Inferior thoracic
aperture
(indicated by red line)

Spinous process

Bony framework of thorax Bony framework of thorax
{anterior view) (posterior view)

Trachea

Rib

Superior vena cava
Aortic arch

Pulmonary trunk

Right atrium

Left ventricle
Inferior vena cava

Right dome of diaphragm Left dome of diaphragm

Costodiaphragmatic recess

Positioning of structures in chest.
Radiograph, AP view






Superior articular process

Demifacet for articulation
with head of rib Il

Superior articular facet A
Z ’1‘ 'r\

Facet for articulation
with tubercle of rib Il

Demifacet for articulation
with head of rib IIl

Inferior articular facet
Inferior articular process
Til vertebra lateral view

Jugular notch

Articular site
for clavicle

Attachment
site for rib |

Costal cartilage

Sternal angle
Articular demifacets (manubriosternal
forrib I

Sternum

False ribs
Vill-XI

Articular facets for ___|
ribs 111 =V
Body of
sternum
Demifacet for articulation R
with head of rib X Articular facets for ~{—Xiphisternal joint
' rib Vil
Facet for articulati : i
with T r.:a. l: :f ﬂ; ; Superior articular process X’Md proges
Transverse process Demifacet for articulation

with head of rib XII

Inferior articular process
TX vertebra lateral view
Inferior articular facet

Inferior articular process
TXIl vertebra lateral view



Ribs



Neck Tubercle

Head with articular facet

Articular facet for transverse

Neck process of vertebra

Head
Head with

articular facet Area for attachment of

posterior scalene

Area for attachment of

middle scalene
Articular facet for
Groove for subclavian artery vertebral body
Scalene tubercle (attachment

of anterior scalene)

Groove for subclavian vein Rt At aRE ot

serratus anterior

Inferior surface
) Rib | posterior view
Articular facets for Castal cartilags
vertebral body
Costal cartilage ’ 4 : Angle

Rib | superior surface

Internal surface

Costal cartilage
Rib Il superior surface
Costal groove

External surface
Articular facets for vertebral body

Articular facet for transverse
process of vertebra

Non-articular surface

External surface

Costal cartilage Rib V anterior view

Internal surface

Costal groave
Rib V posterior view

Costal cartilage

Articular facet for
vertebral body

Rib XIl anterior view



Articulations



Superior articular process

Costal facet of

transverse process
Manubrium of stemum

Intervertebral disc

Facet on inferior

articular process Body of sternum

Inferior costal demifacet Vertebral body

Costal cartilage

Xiphoid process
of sternum

Costovertebral and sternocostal joints

Accessory
ligament

1
U0 0 Costal cartilage Sternum
Intervertebral

disc

Intra-articular ligament
Paired synovial joints

Costovertebral joints
(lateral view)

Rib

Head of rib

Transverse process Tubercle of rib Scapula
of thoracic vertebra

Body of thoracic vertebra
Lateral costotransverse ligament

Articulation of rib with thoracic vertebra (TIV). i
i : i Costotransverse ligament
CT image, with contrast, in axial plane

Synovial joint cavities

Costovertebral joints
{superior view)






Fibrocartilaginous joint

Costochondral junctions Synovial joint
(two compartments)
and intra-articular ligament

Sternal angle

Manubricsternal joint
(symphysis)

Radiate sternocostal
ligaments

Synovial joint

z
;

Sternocostal and interchondral joints

(symphysis)

Costoxiphoid ligament

Sternum

Costochondral junction Interchondral joints
Costal cartilage

Rib

Scapula

Thoracic vertebra

Articulation of costal cartilage with sternum.
CTimage, with contrast, in axial plane



Breast



Pectoralis major

Axillary process

Arecla Nipple

Anterior view

Pectoralis minor

Pectoralis major

Axillary process

Suspensory ligament

Deep (pectoral) fascia & 5 , ~ i = Lateral view

submammary) space
Nipple

Lactiferous sinuses

Intercostal muscles

Secretory lobules of mammary gland

Sagittal section






Left parasternal lymphatic vessel
Internal thoracic artery

Pectoral branch of Left subclavian (lymphatic) trunk

thoracoacromial artery Apical axillary nodes

Axillary artery

Lateral thoracic artery

Lateral axillary
nodes

Pectoralis major

Axillary process Subscapular axillary

Second thoracic nodes

intercostal nerve

Pectoral axillary nodes
Fourth thoracic
intercostal nerve

Drains to opposite side

Drains into abdominal

lymphatics
Sixth thoracic intercostal nerve Parasternal nodes
Mammary branches of
Arteries and innervation of breast intemal thoracic artery Lymphatic drainage of breast

Lateral (axilla) Head {superior)

Retrommamary
(submarmmary)
space
Nipple profile
Medial {sternum)
Mammography. Craniocaudal (cc) view of a normal right ) Feet{.‘r:}fen‘or)
breast showing a heterogeneously dense appearance Mammography. Mediolateral oblique (mlo) view of a normal right

breast showing a heterogeneously dense appearance



Pectoral region



) Subclavian artery
Clavicle Subclavius

: -
Acromion Thoracoacromial artery
Coracold process

Lateral pectoral
nerve

Medial pectoral
nerve

Pectoralis major

Clavipectoral fascia

Pectoralis minor

Right humerus
Left humerus

Lateral thoracic artery

Serratus anterior
Cut edge of pectoralis major
External intercostal

Sternum

External intercostal membrane

Pectoralis major muscle and related deep structures

——— Sternum
-
[ F.( "'J
4 (I
T o Pectoralis major
Internal thoracic artery
Pectoralis minar
Serratus anterior
Scapula

Pectoralis major and minor muscles on anterior thoracic wall.
CT image, with contrast, in axial plane



Coracoid process

Subclavius

Pectoralis minor

—Serratus anterior

External intercostal
Serratus anterior

Internal intercostal muscle covered
by external intercostal membrane

Pectoralis minor and the anterior thoracic wall

(pectoralis major removed) External intercostal

Muscles of the lateral thoracic wall
(pectoralis major removed)

Vertebra prominens
(spinous process of CVII)

Serratus posterior superior

Splenius cervicis
Posterior layer of M

thoracolumbar fascia

RoMeNrg. Hliocostalis

External intercostal

Serratus posterior inferior

Muscles of the posterior thoracic wall






Thoracic wall muscles



Internal intercostal

Intercostal vein

Intercostal artery

Intercostal nerve Manubrium of sternum

External intercostal

Body of sternum

Internal intercostal

Innermost intercostal Xiphoid process

of sternum

Collateral branches . Costal cartilage

External intercostals

External intercostal membrane Intercostal muscles

Innermost intercostal Innermost intercostal

External intercostal Transversus thoracis

Transversus thoracis muscles of the
anterior thoracic wall

Subcostal muscles of the
posterior thoracic wall



Diaphragm



Central tendon of diaphragm

Esophageal hiatus
Aartic hiatus

Diaphragm superior view

Lateral arcuate ligament
Diaphragm within the rib cage
Median arcuate ligament

Aortic hiatus

Features of diaphragm



Arteries of the thoracic wall



Left costocervical trunk

Right supreme intercostal artery .
: Left subclavian artery
Right costacervical trunk

Right subclavian artery Left commeon carotid artery

Right common carotid artery.
Arch of aorta

Ascending aorta

Thoracic aorta

Posterior intercostal arteries Internal theracic arteries

Anterior perforating
branches

Collateral branch of
posterior intercostal artery

Anterior intercostal artery

Collateral branch of
anterior intercostal artery

Musculophrenic artery Right superior epigastric artery

Abdominal aorta
Arteries of the thoracic wall

Head of rib
Ascending aorta
Superior vera cava Pulmenary trunk
Internal thoracic artery
Thoracic vertebra

Posterior intercostal arteries

Right atrium ’ :
Right ventricle
Arteries of the thoracic wall.
Volume-rendered right lateral view
of structures in the thorax using
multidetector computed tomography

Thoracic aorta



Veins of the thoracic wall



Right internal jugular vein
Right subciavian vein
Right brachiocephalic vein

Right superior intercostal vein

Posterior intercostal veins—

Azygos vein

Anterior intercostal vein

Right superior
intercostal vein

Left superior
intercostal vein

Azygos vein

Accessory
hemiazygos vein

Posterior intercostal veins

Hemiazygos vein

Left ascending lumbar vein
Right

subcostal vein Inferior vena cava

Right ascending
lumbar vein

Azygos system of veins

Left superior intercostal vein

Left supreme intercostal vein

Leftinternal jugular vein
Left subclavian vein

Left brachiocephalic vein

Accessory
hemiazygos vein

s 4 Internal
f ; ‘thoracic veins

= Hemiazygos vein

P

L Right superior epigastric vein

Right musculophrenic vein

Inferior vena cava

Left subcostal vein

Veins of the thoracic wall



Nerves of the thoracic wall



e
Spinal nerve »
Posterior branch of lateral
Intercostal nerve A & cutaneous nerve
&1 - 3 Lateral cutaneous
¥ 3 / branch of
intercostal nerve
o Y Anterior branch
- of lateral
cutaneous nerve
Small collateral branch % = v
of intercostal nerve—— Y : 4
s '-' 7
Posterior ramus % x ! ’ !
; : f - - Intercostal
A ] nerve
Anteriot ramus —— :
(intercostal nerve) L T
Small collateral branch
Anterior
‘Medial cutaneous branch ~ 4 : bramum ofs
of posterior ramus S e tercostal
Lateral cutaneous branch _ |
of posterior ramus Posterior ramus
Posterior branch of
fateral cutaneous nerve
o . Subcostal nerve (T12)
- Nerves of the thoracic wall
Intercostal nerve (anterior ramus of
thoracic spinal nerve)
mall collateral branch
Anterior cutaneous branch
of intercostal nerve
Lateral cutaneous
branch of intercostal
nerve Medial branch of
‘anterior cutaneous nerve

lateral cutaneous nerve

anterior cutaneous nerve

Intercostal nerves and branches



Lymphatics of the thoracic wall



Thoracic duct

Right internal jugular vein

Right jugular trunk

Leftinternal jugular vein Right subclavian vein

Right bronchomediastinal trunk .

Left jugular trunk Right superior
) tracheobronchial nodes
Left subclavian trunk

Right internal jugular vei
Right jugular trunk:

Right subclavian trunk

Right subclavian vein

Right bronchomediastinal Lift subli i isin

yunk Z .. N : 3 i Left bronchomediastinal
Brachiocephalic nodes 2

tracheobranchial
nodes

Right ternal Thoracic duct
ght parasternal

lymphatic vessel Lymph nodes and

vessels of the trachea

Diaphragmatic nodes

Diaphragm

Cisterna chyli

Leftinternal jugular vein
Left jugular trunk

Rightinternal jugular vei

Right jugular trunk
Lateral aortic nodes !
Left subclavian trunk

Right subclavian vein
Right lymphatic duct

Left subclavian vein

Left bronchomediastinal
trunk

Major lymphatic vessels and nodes Right bronchomediastinal trunk
of the thoracic wall

Superior vena cava

Termination of the lymphatic trunks



Intercostal nerves and arteries



Lateral cutaneous branch

Posterior ramus of spinal nerve:
External intercostal

Internal intercostal

White ramus communicans

Intercostal nerve s Gray ramus communicans

| l“m Internalintercostal o Sympathetic trunk
Posterior branch of intercos membrane
lateral cutaneous nerve

Spinal nerve

Intercostal nerves
Lateral cutaneous branch

of intercostal nerve

Parietal pleura
1ol pl Transversus thoracis

Anterior cutaneous branch of intercostal nerve

. Anterior branch of - = P Sternum
lateral cutaneous nerve 2

Lateral branch of anterior cutaneous nerve

Medial branch of anterior cutaneous nerve

Posterior branch of posterior intercostal artery
External intercostal

Internal intercostal

Posterior

intercostal artery
Collateral branch

Internal intercostal
Innermost membrane
intercostal

Lateral branch of Intercostal arteries
posterior intercostal
artery
Anteror intercosial artery Internal thoracic artery
Transversus thoracis
Sternum

Anterior perforating branch



Pleural cavities and mediastinum



Apex of right lung

Right main bronchus Left pleural cavity

Parietal pleura

Pleural cavity

Visceral pleura

Mediastinum

ostomediastinal recess \

Visceral pleura
{on lung)

Parietal pleura Mediastinum
{on thoracic wall)

Costomediastinal
recess
Costodiaphragmatic recess
Right lung Leftlung Pleural cavities
Heart in mediastinum Right lung Mediastinum Left lung

Right lung Left lung Right dome of diaphragm Left dome of diaphragm

Organization of the thoracic cavity. Organization of the thoracic cavity.
CTimage, with contrast, in axial plane CTimage, with cantrast, in coronal plane



Parietal pleura



Cervical pleura
(cupula)

Costal pleura

Space for root of lung

Pulmenary ligament

Mediastinal pleura

Costal pleura (cut)
Suprapleural membrane

Costal pleura (cut)

Diaphragmatic pleura

Parietal pleural reflections and recesses

Costomediastinal
recess

Costodiaphragmatic
recess

Rib X



Surface projections of pleural recesses



Horizontal fissure

Costomediastinal recess

Rib VI Oblique fissure

Rib Vil Costodiaphragmatic recess

Rib X

Parietal pleura

Surface proiections of the pleura and lunas (anterior view)

RibV

Oblique fissure
Rib VI

Spinous process of TIV

RibV
Costodiaphragmatic recess

Costodiaphragmatic recess
Rib X

Surface projections of the pleura and lungs (posterior view)

Surface projections of the
pleura and right lung (lateral view)



Right lung



Obligue fissure

Horizontal fissure Ao A=\ i Hilum

Harizontal fissure

Middle lobe

Middle lobe

Right common carotid artery

Oblique fissure Rib |

Inferior lobe Right subclavian artery

Right lung (lateral view) Right internal jugular vein

Right subclavi i
el e Brachiocephalic trunk

Right brachiocephalic vein 2 b - Arch of azygos vein
Costal cartilage of rib |

Left brachiocephalic vein Oblique fissure

Bronchus ta superior lobe
Superior vena cava

Bronchial arteries

Pulmonary artery

Horizontal fissure Bronchus to middle

and inferior lobes
Pulmonary veins

Cardiac impression - i - : Azygos vein

Pulmonary ligament

Diaphragmatic surface

Inferior vena cava Inferior border

Right lung and related structures (medial view)



Left lung



Oblique fissure

Hilum

Inferior lobe

Cardiac notch

Lingula

Left subclavian artery Inferior lobe
Left lung (lateral view)

Left internal jugular vein

Left brachiocephalic vein

Costal cartilage of rib |
Left common carotid artery

Brachiocephalic trunk

Arch of aorta

Accessory hemiazygos vein

Pulmenary artery

Bronchial arteries

Bronchus — - ; % Hilum

Posterior intercostal

arteries and veins Pulmenary veins

Cardiac impression

Esophagus

Pulmonary ligament Cardiac notch

Thoracic aorta

Hemiazygos vein

Diaphragmatic surface
Inferior border

Left lung and related structures (medial view)



Lung lobes: surface relationship



Superior lobe of right lung Superior lobe of left lung

Herizontal fissure

Rib IV

Middle lobe of right lung
Rib V ]

Oblique fissure Oblique fissure

Inferior lobe of right lung Inferior lobe of left lung

Surface projections of the lobes and fissures of the lungs (anterior view)

Superior lobe of left lung Superior lobe of right lung

RibV
Oblique fissure
Rib VI

Oblique fissure

Inferior lobe of left lung Inferior lobe of right lung

Rib X

Surface projections of the lobes and fissures of the lungs (posterior view)



Lung lobes: imaging



Superior lobe of left lung

Superior lobe of right lung

Oblique fissure
Oblique fissure

Inferior lobe of right lung Inferior lobe of left lung

Right lung and left lung demonstrating superior and inferior lobes. The oblique fissures are visible
CTimage, with contrast, in axial plane

v i i

Superior lobe of right |
uperior lobe of nght lung Superior lobe of left lung

Middle lobe of right lung

Oblique fissure

Inferior lobe of right lung Inferior lobe of left lung

Right lung demonstrating superior, middle, and inferior lobes and the left lung demonstrating
superior and inferior lobes. The oblique fissure associated with the left lung is visible.
CTimage, with contrast, in axial plane

w = y

Superior lobe of left lung
Middle lobe of right lung

Oblique fissure Oblique fissure

Inferior lobe of right lung Inferior lobe of left lung

Right lung demonstrating middle and inferior lobes and the left lung demonstrating
superior and inferior lobes. The oblique fissures are visible.
CTimage, with contrast, in axial plane



Bronchial tree



Tracheal mucosa
(anterior view)

Branches of
right superior
lobar bronchus

Branches of
right middle
lobar bronchus

Longitudinal folds of mucosa

Tracheal cartilage (cut)

Cut edge of mucosa

Superior thyroid notch

l

/ Superior horn of thyroid cartilage

Right lamina of thyroid cartilage Left lamina of thyroid cartilage

Inferior horn of

Tracheal mucosa
thyroid cartilage

Cricothyroid ligament
Arch of cricothyroid cartilage

Cricothyroid articular capsule

Cricotracheal ligament

Fibromuscular posterior wall

T

Tracheal cartilages

[

|

Tracheal cartilages

(W

Annular ligaments of trachea

(A

Tracheal bifurcation

Trachea
(posterior view)

Left main bronchus

Right main bronchus

—— Branches of left superior
lobar bronchus

Branches of
— right inferior
lobar bronchus

Branches of left
inferior lobar —
bronchus

Bronchial
cartilages

Trachea and bronchial tree



Bronchopulmonary segments



Apicoposterior segment (S 1 & II)

Posterior segment (S11)
Superior lobe

Anterior segment (5 Il
Superior segment (S V1)

Superior segment (S V1)

Medial segment
5V)

. Inferior lobe i R \ Inferior lingular
Middle lobe - :

segment (S VIl

Anterior basal segment (5 VIIl) Medial basal segment (S Vil

Lateral basal segment (5 [X) : Lateral basal segment (S 1X)

Right lung (medial view) Left lung (medial view)

Apicoposterior segment (5 | &1I)
Posterior =

Anterior segment (S Ill)
Apical segment (S 1)

Superior lingular segment (S IV)

Anterior segment (S Ill) Sispetioe
segment (S VI)
Lateral segment (S IV) Inferior lingular segment (S V)
Medial segment (5 V)

. - Anterior basal segment (S Vill}
Posterior basal
segment (S X)
Medial basal

segment (S VII)

Anterior basal segment (5 VIll)

_ _ Lateral basal segment (S 1X)
Lateral basal segment (S IX|

Posterior basal segment (S X)

Superior lobe Superior lobe _.

) Anterior segment (S lll}
Anterior segment (S Il)

Superior lingular
segment (S IV)

Middle lobe Inferior lingular
i Medial segment (S V)
segment
(sv

segment (S X)

‘segment (5 X) Lateral

segment (S V)

Lateral basal Anterior basal segment (S VIIl)
segment (S 1X)

Right lung (lateral view)

Lateral basal segment (S IX)

_ Left lung (lateral view)
Bronchopulmonary segments



Pulmonary vessels and plexus



Right common carotid artery Left common carotid artery

Apex of right lung ' ' = Apex of left lung
Right subclavian artery ~- j S Left subclavian artery

Brachiocephalic trunk: 4 - ; ‘ Left brachiccephalic vein

Cut surface of right lung
Cut surface of left lung
Superior vena cava — N - ol Arch of aorta

L Left pulmonary artery
Left superior lobar
bronchus

Left superior lobar
bronchus
(lingula division)

Left pulmonary veins

Left inferior lobar
bronchus

Right superior
lobar bronchus

Right pulmonary artery

Right middle
lobar bronchus

Right pulmonary veins

Right inferior

Pulmonary vessels

Left cervical cardiac nerves from

] " vagus and sympathetic trunk
Right cervical cardiac nerves from

vagus and sympathetic trunk
4 e First thoracic sympathetic ganglion

Right recurrent laryngeal nerve =

Left sympathetic trunk
Right sympathetic trunk
Left common carotid artery
J -—
Left subclavian artery
Left vagus nerve
Arch of aorta

Left recurrent laryngeal nerve

Right vagus nerve Branch to left plexus from
recurrent laryngeal nerve

Branches to cardiac and pulmonary plexuses

g Cardiac plexus
Anterior pulmonary plexus - ' = Anterior pulmonary plexus
Right pulmonary artery . Left pulmonary artery
Right main broncus ‘ Vi Bibhkg
Fifth thoracic sympathetic ganglion -—L ] Posterior pulmonary plexus
Esophagusé -
Left vagus nerve

Right vagus nerve . Thoracic aorta

Pulmonary plexus



Pulmonary vessels: imaging



Ascending aorta
Pulmonary trunk

& "‘ Superior vena cava
Left pulmonary artery

Right main bronchus Left main bronchus

Esophagus Thoracic aorta

Ascending aorta

Pulmonary trunk

Superior vena cava Left pulmanary artery

Right superior pulmonary vein

Right pulmonary artery

Right main bronchus Left main bronchus

Esophagus Thoracic aorta

Ascending aorta

Pulmonary trunk

Superior vena cava

Right superior pulmonary vein

Right pulmonary artery Left main bronchus

Right main bronchus

Left pulmonary artery

Esophagus Thoracic aorta

A through C - Relationships of the pulmonary arteries, pulmonary veins, and bronchi in the mediastinum.
CTimages, with contrast, in axial plane

Left superior pulmonary vein

Left superior pulmonary vein






Ascending aorta
Superior vena cava

Right superior pulmonary vein

Right pulmonary artery
Right main bronchus

Esophagus

f Ascending aorta

Right atrium

Left atrium

Right superior pulmonary vein
Right pulmonary artery

Right main bronchus

Esophagus

Right atrium

Left atrium

Esophagus

Right ventricle

Left superior pulmaonary vein

Left main bronchus
Left pulmonary artery

Thoracic aorta

Right ventricle

Left ventricle

Left superior pulmonary vein

Bronchi
Left pulmonary artery

Thoracic aorta

Right ventricle

Left ventricle

Left inferior pulmonary vein

Thoracic aorta

D through F - Relationships of the pulmonary arteries, pulmonary veins, and bronchi in the mediastinum.

CT images, with contrast, in axial plane



Mediastinum



Esophagus Trachea
Left common carotid artery

Right common carotid artery
Leftinternal jugular vein

Right internal jugular vein
Right subclavian artery A Left subclavian artery

Right subclavian vein Left subclavian vein

Left brachiocephalic vein

Brachiocephalic trunk
Arch of aorta
Left pulmonary artery

Right brachiocephalic vein

Sternal angle

Branches of right
pulmonary artery

Diaphragm

Structures of the mediastinum as they relate to the surface

Anterior mediastinum

Superior mediastinum—

Sternal angle

Middle

Inferior mediastinum — N
mediastinum

Posterior
mediastinum

Subdivisions of the mediastinum Subdivisions of the mediastinum
(sagittal section) (transverse section)



Pericardium



Trachea

Left common carotid artery

Right common carotid artery Cervical parietal pleura

Cervical parietal pleura
Right phrenic nerve

Right subclavian artery

Left phrenic nerve

Left subclavian artery

Right internal thoracic artery
Left internal thoracic artery

Right brachiocephalic vein
Left brachiocephalic vein
Brachiocephalic trunk
Arch of aorta

Superior vena cava ? 2
pe Ligamentum arteriosum

Branches of right Left pulmonary artery

pulmonary artery

Right
pericardiacophrenic : Tad = |
vessels . ] > = 55 : I - Left
g : ) pericardiacophrenic
vessels
Right phrenic
nerve and
pericardiacephrenic
artery and vein

Fibrous pericardium

Cutedge of
costal pleura

Diaphragm
Esophagus

Pericardium with nerves and vessels

Brachiocephalic trunk

Right brachiocephalic vein Left brachiocephalic vein

Arch of aorta

Superior vena cava Pulmonary trunk

Left ventricle

Mediastinal structures and lungs.
CTimage, with contrast, in coronal plane



Pericardial layers



Junction between fibrous
pericardium and adventitia
of great vessels

Pericardial cavity

Visceral layer of serous

Fibrous pericardium pericardium (epicardium)

Transverse pericardial sinus

Oblique pericardial sinus

Parietal layer of serous
pericardium
Pericardial cavity

Left ventricle

Diaphragm

Inferior vena cava

Superior vena cava

Transverse pericardial sinus

Branches of right
pulmonary artery

Right pulmonary veins
Cutedge of parietal pleura
Cut edge of Obligue pericardial sinus
mediastinal pleura adis
Cut edge of fibrous
pericardium and
parietal layer of
serous pericardium Esophageal prominence
Cut edge of fibrous
pericardium and
parietal layer of
Diaphragm serous pericardium
Inferior vena cava

Pericardial sac with heart removed



Anterior surface of heart



Arch of aorta

Superior vena cava Ligamentum arteriosum

Branches of left

Ascending aorta
pulmonary artery

Branches of right
pulmonary artery

Right atrium

Pulmonary trunk

—Left pulmonary veins

Leftauricle

Anterior interventricular
branch of left coronary artery
Right pulmenary veins (left anterior descending)
Great cardiac vein
Coronary sulcus Anterior intettv?ntricular
. sulcus (containing vessels)
Right coronary artery

Left ventricle

Obtuse margin

Small cardiac vein

\ Apex

Inferior vena cava

Right ventricle Inferior margin

Anterior surface of the heart

Ascending aorta
Pulmonary trunk

Right auricle
Right atrium Anterior interventricular branch
of left coronary artery
(left anterior descending)
Right coronary artery

Left ventricle

Right ventricle

Anterior view of the heart.
Volume-rendered anterior view using multidetector computed tomography



Base and diaphragmatic surface of heart



Arch of aorta

Left pulmonary artery Left atrium

Pericardial reflections

Left pulmonary veins Right pulmonary artery

Right pulmonary artery Right pulmonary vein

Supefior vena cava

Left superior
pulmenary vein

Left atrium

Left inferior
pulmonary
vein

I X
PUIMONAN VEINE | eft ventricle Right atrium
Right ventricle

Posterior view of the heart.
Volume-rendered posterior view using
Sulcus terminalis multidetector computed tomography

Arch of aorta

Inferior vena cz

Left ventricle Right ventricle

Si ior vena cavi
Coronary sinus Left pulmonary artery upen acava

Base of the heart

Left pulmonary veins

Great cardiac vein Right pulmonary veins

Left atrium
Right atrium
Circumflex branch of

laft coronary artery

Inferior vena cava

Coronary sulcus

Coronary sinus Small cardiac vein

Left ventricle
Posterior interventricular
branch of right coronary artery
(riaht posterior descending)

Posterior interventricular sulcus
[containing vessels)

Right ventricle

Middle cardiac vein

Diaphragmatic surface of the heart

Apex



Right atrium



Arch of aorta

Right auricle

Superior vena cava

Tricuspid valve
Limbus of fossa ovalis

Right ventricle

Crista terminalis

Musculi pectinati

Fossa ovalis

Inferior vena cava

Valve of inferior vena cava

Valve of coronary sinus

Internal view of right atrium

Right ventricle

Right atrium
Left ventricle

Left atrium

Positioning of right atrium in relation to other cardiac chambers.
CT image, with contrast, in axial plane



Right ventricle



Superior vena cava
Arch of aorta

Ligamentum arteriosum

Pulmonary trunk

Right auricle

Left auricle

Anterior semilunar cusp pul
Right semilunar cusp I- ul morary
Left semilunar cusp valve

Right atrium

Caonus arteriosus

Tricuspid Septal papillary muscle

valve
Trabeculae carneae

Septomarginal trabecula

Chordae tendineae

Inferior vena cava

Anterior papillary muscle Posterior papillary muscle

Internal view of right ventricle

Right ventricle

Right atrium Left ventricle

Left atrium

Positioning of right ventricle in relation to other cardiac chambers.
CT image, with contrast, in axial plane



Left atrium



Arch of aorta

Left auricle Superior vena cava

— Pulmonary arteries

Left ventricle

Pulmonary veins

Valve of foramen ovale

Left atrium

Mitral valve

Inferior vena cava

Internal view of left atrium

Right ventricle

Right atrium
Left ventricle

Left atrium

Positioning of left atrium in relation to other cardiac chambers.
CTimage, with contrast, in axial plane



Left ventricle



Left auricle
Great cardiac vein

Mitral valve posterior cusp " )
uperior vena cava

Mitral valve anterior cusp — Pulmonary arteries

Chordae tendineae

Anterior interventricular vessels

Pulmenary veins

Anterior papillary muscle

Trabeculae carneae

Coronary sinus

Inferior vena cava

Posterior papillary muscle

Internal view of left ventricle

Right ventricle

Right atrium Left ventricle

Left atrium

Positioning of left ventricle in relation to other cardiac chambers.
CTimage, with contrast, in axial plane



Aortic valve and cardiac skeleton



Ascending aorta

Opening for left

Aortic sinus' coronary artery

‘Opening for right

‘coronary artery Aorticsinus  Nodule Posterior (noncoronary) Aortic sinus

semilunar cusp

Right coronary artery Left coronary artery
Lateral view of the Superior view of the
aortic valve in diastole aortic valve in systole
Right semilunar cusp Left semilunar cusp
Posterior (noncoranary) semilunar cusp

Anterior view of the aortic valve
(resected and opened out)

Anterior

Anterior semilunar cusp Fibrous ring of pulmonary valve

Left semilunar cusp Right semilunar cusp

Left semilunar (coronary) cusp Right semilunar (coronary) cusp

Left coronary artery Right corenary artery

Left fibrous trigone

Left Right

Anterior cusp of mitral valve Fibrous ring of aortic valve
Posterior (noncoronary) cusp

Anterior cusp of tricuspid valve

Left atrioventricular ring Atrioventricular bundle

Coronary sulcus

Right atrioventricular ring
Posterior cusp of mitral valve

Coronary sinus
Posterior cusp of tricuspid valve

Right fibrous trigone Septal cusp of tricuspid valve

Posterior

Cardiac skeleton superior view
(atria removed)



Cardiac chambers and heart valves



S Left common carotid artery

Left internal jugular vein
Right internal jugular vein

Right subclavian artery Left subclavian artery

r

Left subclavian vein

Right subclavian vein

Left brachiocephalic vein

Right brachiocephalic vein
Arch of aorta

Pulmenary trunk

Pulmonary valve

r Deoxygenated blood

Superior vena cava
[

Deoxygenated blood

Branches of right \ ' :

pulmonary artery

— Branches of left
pulmonary artery

0

— Left pulmonary veins

Left auricle

b S Oxygenated blood

Right pulmonary veins—| Aortic valve
Mitral valve
) Anterior interventricular
Oxygenated blood

sulcus
- Left ventricle

Right atrium

Coronary sulcus
¥ Obtuse margin

Tricuspid valve =

Inferior vena cava

Right ventricle Apex

Thoracic aorta Inferior margin

Cardiac chambers and direction of blood flow



Coronary vessels



Left coronary artery
Ascending aorta

Circumflex branch
of left coronary artery

Right coronary artery Great cardiac vein

Coronary sulcus Yok ;
" Anterior interventricular

branch of left coronary artery

(left anterior descending)
Anterior cardiac veins
Anterior interventricular vein

Marginal vessels

Cardiac vasculature anterior view

Coronary sulcus
Left atrium i

Thoracic aorta Right pulmonary artery Oblique vein of

left atrium

Great cardiac vein Right coronary

Circumflex branch artery

of left coronary
artery

Pasterior
cardiac vein

Caoronary sinus
Small cardiac vein

Posterolateral branch

: Right atrium 4 i ; Posterior interventricular
of circumflex P \

branch of right coronary
artery {right
posterior descending)

Coronary sinus  Thoracic aorta

Posterior view of the heart showing the coronary sinus
Velume-rendered posterior view using multidetector computed tomography

Middle cardiac vein

Posteroinferior view



Coronary arteries and variations



Ascending aorta

Left coronary artery

Sinu-atrial nodal branch

of right coronary artery Leftauricle

Circumflex branch
of left coronary artery

Left marginal branch
of circumflex

Anterior interventricular
branch of left
coronary artery

Left ventricle

Diagonal branch of
anterior interventricular

Marginal branch

of right coronary artery
Posterior interventricular
branch of right coronary artery
Coronary arteries (right dominant system)
Posterolateral branches Anterior interventricular  Left coronary Circumflex branch
Right coronary artery of right coronary artery branch of left coronary artery artery of left coronary artery

Right marginal branch Posterior interventricular branch Interventricular septal branch Diagonal branches of Left marginal branch
of right coronary artery of right coronary artery of anterior interventricular  anterior interventricular  of circumflex

Coronary angiography (right dominant system). Coronary angiography (right dominant system).
Left anterior oblique projection, cranial angulation, of right coronary artery  Left anterior eblique projection, cranial angulation, of left coronary artery






Ascending aorta

Sinu-atrial nodal branch Left coronary artery

of left coronary artery
Left auricle

Circurnflex branch
of left coronary artery

Left marginal branch
of circumflex
Right coronary artery

Anterior interventricular
branch of left
coronary artery

Right atrium

Right ventricle Left ventricle
Diagonal branch of
anterior interventricular
Marginal branch
of right coronary artery
Posterior interventricular branch of
circumflex
Coronary arteries (left dominant system)
Anterior interventricular  Left coronary Circumflex branch
Right coronary artery of left coronary artery artery of left coronary artery

Diagonal branches

of anterior
interventricular
Right marginal branch Posterior interventricular Posterolateral branch Left marginal branch
of right coronary artery branch of circumflex of circumflex of circumflex
Coronary angiography (left dominant system). Coronary angiography (left dominant system).

Left anterior oblique projection, cranial angulation, of right coronary artery Left anterior oblique projection, cranial angulation, of left coronary artery



Cardiac conduction system



Superior vena cava Conduction system of the heart

Sinu-atrial node

Right bundle branch

Atrioventricular bundle

Atrioventricular node

Septomarginal trabecula

Inferior vena cava

Right chambers

Right ventricle

Anterior papillary muscle

Left bundle branch

Anterior papillary muscle
Pulmonary veins

Left atrium

Left ventricle

Posterior papillary muscle Inferior vena cava

Left chambers



Auscultation points and heart sounds



Auscultation position
for aortic valve

Auscultation position
for pulmonary valve

Pulmonary valve
Aortic valve

Tricuspid valve -Mitral valve

Auscultation position
for mitral valve

Auscultation position
for tricuspid valve

Auscultation points

Closure of mitral and tricuspid valves Closure of aortic and pulmonary valves

"lubb” "dubb” "Tubb”
4 SYSTOLE— +—— DIASTOLE—— «+=SYSTOLE =

Cardiac auscultation






Cardiac innervation



Trachea

I
L]

Right commeon carotid artery Left common carotid artery

Right sympathetic trunk

Left sympathetic trunk

- Left vagus nerve
Right vagus nerve

Right recurrent laryngeal nerve- Left recurrent laryngeal nerve

Sicbrambcvinatesy Left subclavian artery

o

LT

Right recurrent laryngeal nerve

Thoracic cardiac branch of vagus nerve Third thoracic sympathetic ganglion

Brachiocephalic trunk Thoracic (sympathetic) cardiac branches

Thoracic (sympathetic) cardiac branches

Thoracic cardiac branch of vagus nerve
Arch of aorta

Superficial cardiac plexus

Left recurrent laryngeal nerve

Deep cardiac plexus
Right superior lobar bronchus

Ligamentum arteriosum

Left pulmonary artery
Superior vena cava Left superior lobar bronchus
Branches of right.
pulmonary artery - Left pulmonary veins
Right pulmonary veins —
Inferior vena cava

Thoracic aorta
Esophagus

Cardiac plexus and nerves of the heart



Superior mediastinum: thymus



Esophagus
Trachea

Left cornmon carotid artery
Left internal jugular vein

Right commeon carotid artery
Right internal jugular vein

Right subclavian artery eft subclavian art
subclavian artery

Right subclavian vein Left subclavian vein
Right brachiocephalic vein Left brachiocephalic vein
Superior vena cava Arch of aorta

Sternal angle Left pulmonary artery

Branches of right Left main bronchus
pulmonary artery

Ascending aorta Thoracic aorta

Surface projections of structures in the superior mediastinum

Left common carotid artery
Left internal jugular vein

Right common carotid artery -

Right internal jugular vein
Right subclavian artery.

Left subclavian artery

Left subclavian vein

Right subclavian vein

Right pericardiacophrenic artery

Left pericardiacophrenic artery
Superior vena cava ik dhanit
Thymus gland

Right internal thoracic artery Left pulmonary artery

Left internal thoracic artery
Branches of right: .
pulmonary artery Left pulmonary veins

Right pulmonary veins

Cut edge of mediastinal pleura Cut edge of mediastinal pleura

Thymus gland



Superior mediastinum: veins and arteries



Esophagus Trachea

// !‘ "\ ‘ efesbidavianartary

Left common carotid artery

Right common carotid artery ettt g )
eftinternal jugular vein

Rightinternal jugular vein
Right subclavian artery

Right subclavian vein

__ﬁ R Left subclavian vein
‘-\Q

Inferior thyroid vein

Right internal thoracic vein Left internal thoracic vein

Left pericardiacophrenic vein

Superior vena cava Arch of aorta

Ligamentum arteriosum

Right pericardiacophrenic vein Left pulmonary artery

Branches of right

ulmenary artel
P ry artery Left pulmonary veins

Right pulmonary veins Pericardium

Cut edge of mediastinal pleura Cut edge of mediastinal pleura

Right brachiocephalic vein
Left brachiocephalic vein

Superior vena cava Arch of aorta

Left pulmonary vein

Ascending aorta Pulmonary trunk

Anterior view of the superior mediastinum showing venous and arterial channels.
Volume-rendered anterior view using multidetector computed tomography



Superior mediastinum: arteries and nerves



Right recurrent laryngeal nerve Left recurrent laryngeal nerve

Right common carotid artery Left common carotid artery

Right subclavian artery

Left subclavian artery

Right vagus nerve

Cardiac branches

Brachiocephalic trunk
{sympathetic)
Cardiac branch

f rve
okt Cardiac branches
Cardiac branches of vagus nerve

(sympathetic)

laryngeal nerve

Superior vena cava Ligamentum arteriosum

Left pulmonary artery

Branches of right
pulmonary artery

Right pulmonary veins
mediastinal pleura

Cut edge of
mediastinal pleura

Arteries and nerves of the superior mediastinum



Superior mediastinum: imaging



Right brachiocephalic vein Left brachiocephalic vein

Superior vena cava Pulmonary trunk

Ascending aorta

Right atrium Left ventricle

Positioning of venous channels in the superior mediastinum.
CT image, with contrast, in coronal plane

Hightcommencasatid artesy Left common carotid artery

Left subclavian artery

Right subclavian artery
Arch of aorta
Brachiocephalic trunk

Thoracic aorta

Ascending aorta

Thoracic aorta

Anterior view of the superior mediastinum with the venous

channels, pulmonary trunk, and heart removed.
Volume-rendered anterior view using multidetector computed tomography



Superior mediastinum: veins and trachea



T Left brachiocephalic vein

Right common carotid artery Left common carotid artery

Rightinternal jugular vein Left internal jugular vein

Right subclavian artery Left subclavian artery

Right subclavian vein Left subclavian vein

Brachiocephalic trunk

Right brachiocephalic
vein Left subclavian artery
Arch of aorta
Superior vena cava Ligamentum
arteriosum

Left pulmonary artery

Branches of right
pulmonary artery Left main bronchus
Right inferior Thoracic aorta
lobar bronchus i ;
Hilum in

Hilum in mediastinal pleura

mediastinal pleura

Esophagus

Cut edge of

mediastinal pleura Cut edge of

mediastinal pleura

Trachea and structures relating to it in the superior mediastinum



Mediastinum: imaging



Brachiocephalic trunk
Arch of aorta

Superior vena cava Pulmonary trunk

Ascending aorta

Right atrium

Left ventricle

Positioning of brachiocephalic trunk in relation to other structures in the superior mediastinum.
CT image, with contrast, in coronal plane

Left common carotid artery

Arch of aorta

Right pulmonary artery

Left ventricle

Positioning of left common carotid artery in relation to other structures in the superior mediastinum.
CT image, with contrast, in coronal plane

Left subclavian artery

Trachea
Right main bronchus

'- . . . Arch of aorta
- Left pulmonary artery

Left main bronchus

Positioning of left subclavian artery and the bifurcation of the trachea in relation
to other structures in the superior mediastinum.
CTimage, with contrast, in coronal plane



Mediastinum: view from right



: = Trachea

Right internal jugular vein

ikt Right common carotid artery
' : Clavicle
Right subclavius muscle
A Right subclavian artery
Ve ' Right subclavian vein
Esophagus Ly
Right superior . 3 —
intercostal vein % 35 Rtgl'ft braChxooeph. alic vein
sk e ; Right phrenic nerve
~
ight vagus nerve — Thymus gland
Y
) ' Arch of acrta
Sympathetic trunk . —
¥ : Pericardiacophrenic artery
Bronchus - — ) | and vein
) \ ! V - . Cut edge of mediastinal pleura
Azygos vein o ) - Branches of right
Tracheobrenchial b N ! / H pulmonary artery
lymph nodes % = A Pericardium
Esophageal plexus.
Posterior intercostal 0 Right pulmonary veins
artery and vein
Greater splanchnic nerve
b -
Cut edge of costal pleura
. Diaphragm covered by

diaphragmatic pleura

Right side of mediastinum and right thoracic cavity



Mediastinum: imaging — view from right



Esophagus

Trachea

Right pulmonary
artery

Right brachiocephalic vein

View of mediastinal structures from the right side of the thorax.
Volume-rendered lateral view from the right side using multidetector computed tomography

Left brachiocephalic
vein

Superior vena cava

Ascending aorta

Right pulmonary
veins



Mediastinum: view from left



Trachea

Esophagus

Clavicle

Subclavius
Left subclavian artery

Left subclavian vein

Brachiocephalic trunk
Left brachiocephalic vein
Thymus gland

Arch of aorta

Left common carotid artery
Left superior intercostal vein

Sympathetic trunk
Left recurrent laryngeal nerve
Cut edge of mediastinal pleura
Left pulmonary artery

Ligamenturn arteriosum
Accessory hemiazygos vein

Bronchus

Pericardium

Left pulmonary veins Thoracic aorta

Posterior intercostal

Left phrenic nerve and artery and vein

pericardiacophrenic
artery and vein

Esophageal plexus

Greater splanchnic nerve

Cut edge of costal pleura

Diaphragm covered by
diaphragmatic pleura

Left side of mediastinum and left thoracic cavity



Mediastinum: imaging — view from left



Left common
carotid artery

Brachiocephalic trunk

Left pulmonary veins

Left subclavian artery Esophagus

Left ventricle Cut edge of diaphragm  Thoracic aorta

View of mediastinal structures from the left side of the thorax,
Volume-rendered lateral view from the left side using multidetector computed tomography

Arch of aorta

Left pulmonary
artery



Posterior mediastinum



Left common carotid artery

Left sup intercostal artery

Brachiocephalic trunk. ¢
(from left costocervical trunk)

Right third posteriar
intercostal artery
Posterior intercostal vein Left vagus nerve

Left recurrent laryngeal nerve

Left subclavian artery

Posterior
intercostal
arteries

Arch of aorta

Right main Esaphageal plexus
bronchus
Left main bronchus

vagal trunk ) = - Wl l — - ; Thoracic aorta

Mediastinal branches
of aorta

Intercostal Anterior vagal trunk

nerve:

Esophageal branches
of aorta

Anterior vagal trunk

Stomach

Right third posterior
intercostal artery

Right bronchial
artery

Structures of the posterior mediastinum
Inferior left bronchial artery

Left main bronchus

Right main bronchus

Bronchial arteries
(posterior view)

Thoracic aorta






Esophagus

Right common carotid artery Left common carotid artery

Rightinternal jugular vein

Sympathetic trunk

—— Sympathetic trunk
Thoracic duct

Right subclavian artery e ¥ 3 | P Left subclavian artery

Right subclavian vein Left subclavian vein

Right brachiocephalic vein

Superior vena cava

¥
Azygos vein == 1 = v R Accessory

%\ hemiazygos vein

3

— .

Intercostal nerves G 2
Posterior intercostal

veins

ﬁ-__h"_:_'-__: W=

Thoracic duct
Hemiazygos vein

—_————

Ry

Greater splanchnic:
nerve

Lesser splanchnic
nerve

Greater splanchnic nerve
Lesser splanchnic nerve

Least splanchnic nerve
Right subcostal vein

Diaphragm (cut)
Cisterna chyli

Least splanchnic nerve

Left crus of diaphragm

Ascending lumbar vein

Inferior vena cava

Right crus of diaphragm

Structures of the posterior mediastinum
(thoracic aorta and esophagus removed)



Mediastinum: imaging



Right common carotid artery
Right brachiocephalic vein

Left brachiocephalic vein

Left common carotid artery

Right subclavian artery
Left subclavian artery

Trachea
Esophagus

Left brachiocephalic vein

Brachiocephalic trunk

Right brachiocephalic vein
Left commeon carotid artery

Trachea
Left subclavian artery

Esophagus

A through | - This is a series of images that pass through the thorax from superior to inferior

showing the various mediastinal structures and their relationships with each other.
CTimages, with contrast, in axial plane

Manubrium of sternum

Thymus
Left brachiocephalic vein

Right phrenic nerve

Right brachiocephalic vein
Left common carotid artery

Left vagus nerve

Brachiocephalic artery
Trachea
Left subclavian artery

Right vagus nerve
Esophagus
Left recurrent laryngeal nerve
Right lung
Thoracic duct

Left lung

Transverse section through the superior mediastinum at the level of vertebra Till






Brachiocephalic trunk
Superior vena cava
Left common carotid artery

Trachea
Left subclavian artery

Esophagus

Superior vena cava Arch of aorta

Trachea
Esophagus

Azygos vein

Manubrium of sternum

Thymus

. Left phrenic nerve
Superior vena cava

Right phrenic nerve Arch of aorta
Arch of azygos vein
Left vagus nerve

Left recurrent laryngeal nerve

Right vagus nerve.
Trachea
Esophagus
Thoracic duct

Right lung

TIV Leftlung

Transverse section through the superior mediastinum at the level of vertebra TIV






Ascending aorta

Superior vena cava

Right pulmonary artery

Right main bronchus

Carina

Ascending aorta
Superior vena cava

Right pulmonary artery

Right main bronchus

Esophagus

Ascending aorta

Right phrenic nerve
Superior vena cava

Right pulmonary artery
Right main bronchus

Right vagus nerve

Azygos vein
Right lung

™

Pulmonary trunk

Esophagus

Thoracic aorta

Pulmenary trunk

Thoracic aorta

Manubrium of sternum

Left lung

Pulmonary trunk

Left phrenic nerve
Left pulmonary artery

Left main bronchus

Left vagus nerve
Esophagus

Thoracic duct

Thoracic aorta

Transverse section through the superior mediastinum at the level of vertebra TV

Left pulmonary artery

Left main bronchus

Left pulmonary artery

Left main bronchus






!

Ascending aorta

Right ventricle

Right atrium
Left ventricle

Right pulmonary vein

Left atrium Thoracic aorta
Right ventricle
FEauicn Left ventricle
Left atrium

Thoracic aorta

Esophagus

Liver

Left ventricle
Inferior vena cava

Esophagus

Thoracic aorta

| L N s

A through | - This is a series of images that pass through the thorax from superior to inferior
showing the various mediastinal structures and their relationships with each other.
CT images, with contrast, in axial plane






Transverse section: TVIll level



Fibrous pericardium and parietal layer  Visceral layer of serous pericardium
of serous pericardium  (epicardium)

Interventricular septum

Right internal thoracic vessels Sternum
Costal cartilage Left ventricle
Right ventricle Mitral valve
Left atrium
Left phrenic nerve and
pericardiacophrenic vessels

Pleural cavity

Tricuspid valve,_

Pericardial cavity
Right atrium

Right pulmenary vein A - J_,,.--* . - Sy - . Left pulmonary

Branches of right main

bronchus Parietal pleura

M ung Thoracic aorta Visceral pleura
Esophagus .
eft hetic.
Azygos vein Cefisympathetic tunk Left lung
Thoracic duct Hemiazygos vein Branches of left main

Oblique pericardial sinus bronchus

Transverse section through thorax
(approximately TVII)



Dermatomes and cutaneous nerves



Medial supraclavicular nerve

Intermediate supraclavicular nerve

Lateral supraclavicular nerve

Costal margin

Lateral cutaneous nerves
T3-T11

Anterior cutaneous branches
of intercostal nerves T2-T11

Lateral cutaneous branch
of subcostal nerve T12

Anterior cutaneous branch
of subcostal nerve T12

Dermatomes and cutaneous nerves of the thoracic region



Visceral efferent (motor) innervation of the heart



Dorsal motor nucleus of vagus nerve

Preganglionic sympathetic
= = == === Postganglionic sympathetic

Preganglionic parasympathetic
------ = Postganglionic parasympathetic
Medulla

Vagus nerves

Cervical and thoracic
cardiac branches of vagus

Cervical
spinal cord

T1-14
spinal cord levels

Cervical and thoracic

Cardiac plexus cardiac nerves

Visceral efferent (motor) innervation of the heart
(sympathetic and parasympathetic)

Cervical sympathetic
ganglion

White ramus
communicans



Visceral afferents



Nuclei of solitary tract

—. Visceral afferent (following sympathetics)
Visceral afferent (following parasympathetics)

Inferior vagal

s SOMatiC afferent ganglion

Visceral afferents from chemo- and
baroreceptors in the aortic arch follow
parasympathetics of CN X back to brain

Cervical
spinal cord

Spinal ganglion

spinal cord levels

Visceral afferent fiber
" b

pain

Visceral afferents (pain) follow sympathetics Somaticafferent fiber

back to T1-T4 spinal levels.
Pain is referred by CNS to somatic regions
innervated by same spinal cord levels

Visceral afferents from heart



Tables

Muscles of the pectoral region

Muscle Origin Insertion Innervation | Function
Pectoralis 1 | Medial half of davicle and anterior surface of Lateral lip of Medial and Adduction, medial rotation, and
major sternum, first seven costal cartilages, intertubercular lateral flexion of the humerus at the
aponeurosis of external oblique sulcus of humerus pectoral shoulder joint
nerves
Subclavius |2 | Rib Iat junction between rib and costal cartilage| Groove on inferior Nerve to Pulls davicle medially to stabilize
surface of middle subclayvius sternoclavicular joint;
third of clavicle depressestip of shoulder
Pectoralis 3 | Anterior surfaces of the third, fourth and fifth Coracoid process of | Medial Depresses tip of shoulder;
minor ribs, and deep fascia overlying the related scapula pectoral protracts scapula
intercostal spaces nerves
Muscles of the thoracic wall
Most active durin
External Tnbaiaied ins; i:a‘:.iow suppogrls
. . . : : g a i
: Inferior margin of rib above Superior margin of rib below nerves; T1— |, ".F B ;
intercostal ™ intercostal space; moves ribs
superiorly
Internal Lateral edge of costal groove of | Superior margin of rib below deep tothe| Intercostal Most active during
intercostal rib above attachment of the related external nerves; expiration; supports
intercostal T1-T11 intercostal space; moves
ribsinferiorly
Innermost Medial edge of costal groove of | Internal aspect of superior margin of rib | Intercostal Actswith internal intercostal
intercostal rib above below nerves; muscles
T1-T11
Subcostales Internal surface (near angle) of | Internal surface of second or third rib Related May depress ribs
lower ribs below intercostal
nerves
Transversus Inferior margins and internal Inferior aspect of deep surface of body of | Related Depresses costal cartilages
thoracis surfaces of costal cartilages sternum, xiphoid process and costal intercostal
of second to sixth ribs cartilages ribs IV-VII nerves







Branches of the thoracic aorta

Branches Origin and course

Pericardial A few small vessels to the posterior surface of the pericardial sac

branches

Bronchial Vary in number, size, and origin —usually, two left bronchial arteries

branches from the thoracic aorta and one right bronchial artery from the third
posterior intercostal artery or the superior left bronchial artery

Esophageal | 3| Four or five vessels from the anterior aspect of the thoracic aorta,

branches which form a continuous anastomotic chain —anastomotic connections
incdude esophageal branches of the inferior thyroid artery superiorly,
and esophageal branches of the left inferior phrenic and the left gastric
arteries inferiorly

Mediastinal| 4| Several small branches supplying lymph nodes, vessels, nerves, and

branches areolar tissue in the posterior mediastinum

Posterior Usually nine pairs of vessels branching from the posterior surface of

intercostal the thoracic aorta—usually supply lower nine intercostal spaces (first

arteries two spaces are supplied by the supreme intercostal artery —a branch of
the costocervical trunk)

Superior Small vessels from the lower part of the thoracic aorta supplying the

phrenic posterior part of the superior surface of the diaphragm —they

arteries anastomose with the musculophrenic and pericardiacophrenic arteries

Subcostal The lowest pair of branches from the thoracic aorta located inferior to

artery

rib XII
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Surface anatomy



Xiphoid process
of sternum

Costal margin Position of linea alba

Position of a tendinous
intersection of rectus
abdominis muscle

Umbilicus

Position of a semilunar line

lliac crest

Anterior superior iliac spine

Position of
inguinal ligament

Pubic symphysis
Pubic tubercle

Anterior abdominal wall surface anatomy



Quadrants and regions



Sagittal plane

Diaphragm
Liver
Stomach

Gallbladder

Transumbilical plane

Ascending colon

Descending colon

Anterior superior iliac spine
Sigmoid colon

Inguinal ligament

Pubic tubercle

Abdominal quadrants and the positions of major viscera

Midclavicular planes

Epigastric region
-referred pain from foregut
Subcostal plane
Umbilical region
-referred pain from midgut
Intertubercular plane

Pubic region
-referred pain from hindgut

The nine regions of the abdomen






Abdominal wall



Anterior wall of rectus sheath Linea alba

Rectus abdominis - ' T AN -. Posterior wall of
| | \ rectus sheath

External oblique

Internal oblique
Fatty layer

Supefficial Ty p i : — Transversus abdominis

fascia Transversalis fascia

Membranous layer
(Scarpa’s)

Extraperitoneal fascia
Arcuate line

Parietal peritoneum

Layers of the abdominal wall



Rectus abdominis Linea alba Posterior wall of rectus sheath

Aponeurosis of transversus abdominis

Aponeurosis of internal oblique

Aponeurosis of external oblique

External oblique
Internal oblique

Transversus abdominis

Visceral peritoneum

Quadratus lumborum

Abdominal aorta

Inferior vena cava

Transverse section showing the layers of the abdominal wall

(above umbilicus)

Erector spinae

Superficial
fascia

Membranous layer
[Scarpa’s)

Transversalis fascia
Extraperitoneal
fascia

Parietal peritoneum

Linea alba

Rectus abdominis

External oblique

Internal oblique

Transversus abdominis

Layers of the abdominal wall.
CTimage, with contrast, in axial plane

Aponeurosis of external
oblique

Aponeurosis of internal
oblique

Aponeurosis of transversus
abdominis



Muscles



Latissimus dorsi

Abdominal part of
pectoralis major

Serratus anterior

Linea alba

External oblique External obligue (cut)

Umbilicus

Internal oblique

Aponeurosis of external — . g — - Aponeurosis of internal
oblique Ry 1 ) / { ) ' oblique

Anterior supetior iliac spine

Inguinal ligament

Superficial inguinal ring

Lateral crus Conjoint tenden

Spermatic cord Cremasteric muscle

External and internal oblique muscles






Latissimus dorsi

Abdominal part of
pectoralis major

Right costal margin

External oblique (cut)

Anterior wall of
rectus sheath

Umbilicus

Internal oblique

Aponeurosis of internal
oblique

Anterior superior iliac spine

Inguinal ligament

Cremasteric muscle

Pubic tubercle

Xiphoid process
of stemum

Linea alba

External oblique (cut)

Intemal oblique (cut)

Transversus abdominis

Aponeurosis of transversus
abdominis

Spermatic cord

Pubic symphysis

Internal oblique and transversus abdominis muscles






Costal margin
External oblique (cut)

Rib X

External oblique (cut)
Internal oblique (cut)

Rectus abdominis
Semilunar line

Posterior wall of

rectus sheath
Aponeurosis of internal
ablique

Tendinous intersection

Internal oblique

Aponeurosis of internal

oblique Arcuate line

Anterior superior iliac spine

Transversalis fascia

Inguinal ligament

Linea alba

Pyramidalis

Conjoint tendon

i |
Cremasteric muscle Pubic tubercle

Rectus abdominis and pyramidalis muscles



Muscles: rectus sheath



Organization of the rectus sheath.
A.Transverse section through the upper three quarters of the rectus sheath
B. Transverse section through the lower one quarter of the rectus sheath

Skin

Superficial fascia (fatty layer) Linea alba Rectus abdominis External oblique

Superficial fascia (membranous layer)

Anterior wall of rectus sheath

Aponeurosis of external : : I Transversus abdominis

Internal oblique

Posterior wall of rectus sheath Transversalis fascia
Aponeurosis of internal Falciform ligament Extraperitoneal fascia

oblique Parietal peritoneum
Aponeurosis of transversus
abdominis

Ski
Superficial fascia (fatty layer) Rectus abdominis. External oblique

Superficial fascia (membranous layer)
Anteriar wall of rectus sheath

Aponeuraosis of external Transversus abdominis
oblique =

Internal oblique

Right medial umbilical ligament Transversalis fascia

Aponeurosis of internal Median umbilical Extraperitoneal fascia
oblique ligament

Parietal peritoneum

Aponeurosis of transversus
abdominis

Inferior epigastric vessels  Left lateral umbilical fold



Vessels of the abdominal wall



Internal thoracic
artery and vein

Intercostal vessels

Lateral thoracic vein
Musculophrenic artery
Superior epigastric artery

Superior epigastric veins

Thoracoepigastric vein
Rectus abdominis

External oblique (cut)
Internal oblique (cut)

External oblique Transversus abdominis

Deep circumflex iliac
artery and vein

Superficial circumflex iliac

artery and vein Inferior epigastric artery and vein

Superficial epigastric . 3 N : ; Transversalis fascia
artery and vein /e ' \ Y 1. h iy

Superficial external pudendal
artery and vein

Fermoral artery and vein

Vasculature of the anterior abdominal wall



Arteries and lymphatics of the abdominal wall



Internal thoracic artery

Intercostal arteries

Superior epigastric artery

Musculophrenic artery

Subcostal artery

External iliac artery

Deep circumflex iliac artery

Inferior epigastric artery

Superficial circumflex
iliac artery

Superficial epigastric artery

Superficial external
pudendal artery

Femoral artery and vein

Arteries of the anterior abdominal wall

Axillary lymph nodes

Superficial inguinal lymph nodes

Superficial lymphatic drainage of the
anterolateral abdominal wall



Nerves of the abdominal wall



Serratus anterior

Lateral cutaneous branches —| External oblique (cut)

of intercostal nerves T5-T11

Posterior wall of rectus sheath

T10 nerve

Rectus abdominis (cut)

Anterior cutaneous

branch of T10 ]
Transversus abdominis

Lateral cutaneous branch
of subcostal nerve (T12) )
Subcostal nerve (T12)

Lateral cutaneous hranch of
iliochypogastric nerve (L1)

lliohypogastric nerve (L1)

llio-inguinal nerve (L1)
Inguinal ligament

Internal oblique

Spermatic cord

Nerves of the anterolateral abdominal wall



Dermatomes and cutaneous nerves



Costal margin

Lateral cutaneous nerves
T7-T11

Anterior cutaneous branches
of intercostal nerves T7-T11

Lateral cutaneous branch
of subcostal nerve (T12)

Anterior cutaneous branch
of subcostal nerve (T12)

Inguinal ligament
Anterior cutaneous branch
of ilichypogastric nerve (L1)

Dermatomes and cutaneous nerves of the anterolateral abdominal wall



Inguinal region



Anterior superior iliac spine
Inguinal ligament
Inguinal canal

Femoral artery

Spermatic cord

Aponeurosis of external oblique

Deep inguinal ring

(in transversalis fascia)

Superficial inguinal ring

{in aponeurosis of external oblique)

Position of pubic symphysis

Inguinal region in a man

Inguinal region in a woman

Aponeurosis of external oblique

Deep inguinal ring
(in transversalis fascia)

Supertficial inguinal ring
(in aponeurosis of external oblique)

Position of pubic symphysis

Anterior superior iliac spine

Inguinal ligament
Inguinal canal

Femoral artery

Round ligament of uterus






Inferior vena cava

Left renal vein

Left ovarian vein
Right testicular vein
External oblique
Right testicular artery

Left ureter

Left ovarian artery
Abdominal aorta

Transversus
Internal oblique abdominis (cut)

Transversus abdominis External oblique (cut)

Internal oblique (cut)

Genital branch of _
genitofemoral nerve Genital branch of

genitofemoral nerve

Rectum

Sigmoid colon
Right inferior epigastric
artery and vein
Location of

deep inguinal ring

Ductus deferens

Transversalis fascia
Cremasteric muscle Peritoneum (cut)
Femoral artery

and vein

lliacus

Psoas major

Location of superficial
inguinal ring
Location of superficial

inguinal ring Spermatic cord

Genital branch of
Epididymis genitofemoral nerve

Rectus abdominis

Testis Bladder

Penis in section

Inguinal region in men Inguinal region in women



Inguinal canal in men



Parietal peritoneum

Femoral branch of genitofemoral nerve
Testicular artery and veins

Genital branch of genitofemoral nerve

External iliac artery and vein

Right inferior epigastric artery and vein

External oblique (cut)
Ductus deferens

Internal oblique (cut)
Pubic vessels

Transversus abdominis {cut) Conjoint tendon

Transversalis fascia Bladder

Extraperitoneal fascia

Cremasteric vessels

Location of deep inguinal ring

Inguinal ligament

llio-inguinal nerve (L1)

Femoral artery and vein

Cremasteric muscle

Lacunar ligament

Superficial inguinal ring Aponeurosis of

external oblique
Spermatic cord

Genital branch of genitofemoral nerve

Cremasteric muscle

Inguinal canal and spermatic cord






Parietal peritoneum
Extraperitoneal fascia

Transversalis fascia
Lateral umbilical fold

Left inferior epigastric artery and vei

Ductus deferens

Medial umbilical ligament

(obliterated umbilical artery) External oblique (cut)

Median umbilical ligament (urachus) By \ - Internal oblique {cut)
Transversus abdominis (cut)

Apaneurosis of external
oblique (cut)

Deep circumflex iliac vessels
Deep inguinal ring

Genital branch of genitofemoral nerve

Testicular artery and pampiniform plexus of veins

External spermatic fascia
(from aponeurosis of external oblique)

Cremasteric muscle
(from internal oblique muscle)

Internal spermatic fascia

Pyramidalis (cut) (from transversalis fascia)

Rectus abdominis (cut)

Ductus deferens
Parietal layer of tunica vaginalis
Head of epididymis

Visceral layer of tunica vaginalis

Inguinal canal and structures of the spermatic cord



Inguinal canal in women



Parietal peritoneum

Femoral branch of genitofemoral nerve

Genital branch of genitofernoral nerve

Ovarian artery and veins

External iliac artery and vein

Right inferior epigastric artery and vein
Round ligament of uterus

Conjoint tendon
Uterus Bladder

External oblique (cut)

Internal oblique (cut)

Transversus abdominis (cut}

Transversalis fascia

Extraperitoneal fascia

Location of deep inguinal ring

Inguinal ligament

llio-inguinal nerve (L1)

Femoral artery and vein

Superfiial inguinal ring

llio-inguinal nerve (L1)

Aponeurosis of external oblique

Labium minus

Inguinal canal and the round ligament of uterus Glans of clitoris






Parietal peritoneum

Extraperitoneal fascia
Transversalis fascia

Left inferior epigastric
artery and vein
Uterine tube

Medial umbilical ligament
(obliterated umbilical artery)

Median umbilical
ligament (urachus)

External oblique (cut)
Internal oblique (cut)

Transversus abdominis {cu