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Frank H. Netter, MD

rank H. Netter was born in New York City in 1906. He

studied ad at the Art Students League and the

National Academy of Design before entering medical

school at New York University, where he received his Doctor of

Medicine degree in 1931 . During his student years, Dr. Netter's

notebook sketches attracted the attention of the medical faculty

and other physicians, allowing him to augment his income by il-

lustrating adicles and textbooks. He continued illustrating as a

sideline after establishing a surgical practice in 1933, but he ulti-

mately opted to give up his practice in favor of a full-time com-

mitment to art. After service in the United States Army during

World War ll, Dr. Netter began his long collaboration with the

CIBA Pharmaceutical Company (now Novartis Pharmaceuticals).

This 45-year partnership resulted in the production of the extra-

ordinary collection of medical art so familiar to physicians and

other medical professionals worldwide.

lcon Learning Systems acquired the Netter Collection in

July 2000 and continued to update Dr. Netter's original paintings

and to add newly commissioned paintings by artists trained in

the style of Dr. Netter. In 2005, Elsevier Inc. purchased the Netter

Collection and all publications from lcon Learning Systems.

There are now over 50 publications featuring the art of Dr. Netter

available through Elsevier Inc.

Dr. Netter's works are among the finest examples of the use

of illustration in the teaching of medical concepts. The 13-book

Netter Collection of Medical lllustrations, which includes the

greater part of the more than 20,000 paintings created by Dr.

Netter. became and remains one of the most famous medical

works ever published. The Netter Atlas of Human Anatomy, first

published in 1989, presents the anatomic paintings from the

Netter Collection. Now translated into 16 languages, it is the

anatomy atlas of choice among medical and health professions

students the world over.

The Netter illustrations are appreciated not only for their

aesthetic qualities, but, more importantly, for their intellectual

content. As Dr. Netter wrote in l949 "clarification of a subject is

the aim and goal of illustration. No matter how beautifully

painted, how delicately and subtly rendered a subject may be, it

is of little value as a medical illustration if it does not serve to

make clear some medical point." Dr. Netter's planning, concep-

tion, point of view, and approach are what inform his paintings

and what make them so intellectually valuable.

Frank H. Netter, MD, physician and artist, died in 1991 .







Preface to the First Edition

have often said that my career as a medical artist for al-

most 50 years has been a sort of "command performance"

in the sense that it has grown in response to the desires

and requests of the medical profession. Over these many years,

I have produced almost 4,000 illustrations, mostly for The CIBA

(now Netfer) Collection of Medical lllustrations but also for

Clinical Symposla. These pictures have been concerned with the

varied subdivisions of medical knowledge such as gross

anatomy, histology, embryology, physiology, pathology, diag-

nostic modalities, surgical and therapeutic techniques and clin-

ical manifestations of a multitude of diseases. As the years went

by, however, there were more and more requests from physi-

cians and students for me to produce an atlas purely of gross

anatomy. Thus, this atlas has come about, not through any in-

spiration on my part but rather, like most of my previous works,

as a fulfillment of the desires of the medical orofession.

It involved going back over all the illustrations I had made

over so many years, selecting those pertinent to gross anatomy,

classifying them and organizing them by system and region,

adapting them to page size and space and arranging them in

logical sequence. Anatomy of course does not change, but our

understanding of anatomy and its clinical significance does

change, as do anatomical terminology and nomenclature. This

therefore required much updating of many of the older pictures

and even revision of a number of them in order to make them

more pertinent to today's ever-expanding scope of medical and

surgical practice. In addition, I found that there were gaps in the

portrayal of medical knowledge as pictorialized in the illustra-

tions I had previously done, and this necessitated my making a

number of new pictures that are included in this volume.

In creating an atlas such as this, it is important to achieve a

happy medium between complexity and simplification. lf the

pictures are too complex, they may be difficult and confusing to

read; if oversimplified, they may not be adequately definitive or

may even be misleading. I have therefore striven for a middle

course of realism without the clutter of confusing minutiae. I

hope that the students and members of the medical and allied

professions will find the illustrations readily understandable, yet

instructive and useful.

At one point, the publisher and I thought it might be nice to

include a foreword by a truly outstanding and renowned

anatomist, but there are so many in that category that we could

not make a choice. We did think of men like Vesalius. Leonardo

da Vinci, William Hunter and Henry Gray, who of course are un-

fortunately unavailable, but I do wonder what their comments

might have been about this atlas.

Frank H. Netter. MD

(1 906-1 991 )
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Foreword

he Fourth Edition of Atlas of Human Anatomy by

Frank H. Netter, MD, has been updated by our

Consulting Editor team of Jennifer K. Brueckner,

Stephen W. Carmichael, Thomas R. Gest, Noelle A. Granger,

John T. Hansen, and Anil H. Walji. We have each reviewed, mod-

ified, and updated a section of the Atlas. Throughout the book,

new radiographs, computed tomographic (CT) images, CT an-

giograms, and magnetic resonance (MR) images have been

added, which reflects the importance of diagnostic imaging in

clinical anatomy and medicine. In this edition, 45 plates have

been revised to show corrected anatomical relationships, 290

plates have been relabeled, and there are 17 completely new

plates. Wonderful new artwork for this edition has been created

by Carlos A. G. Machado, MD, who has contributed to the

Netter illustrations for over ten years. Anatomical nomenclature

has been brought up to date, and clinical terms and eponyms in

common usage have been included parenthetically. The genius

of Dr. Netter's paintings is that the anatomy is portrayed clearly,

realistically, and in a clinically relatable fashion while maintaining

the balance between complexity and oversimplification. We

have tried to adhere to these principles in the creation of the

new plates for this edition. Finally, some of the plates were re-

arranged as page-pairs, where appropriate, to facilitate side-by-

side comparisons of commonly illustrated elements. This fourth

edition owes much to the consulting editors of the earlier edi-

tions, Drs. Sharon Colacino (Oberg) (first edition), Arthur F. Dalley

ll (second edition), and John T. Hansen (third edition), who shep-

herded their editions with great skill and uncompromising pro-

fessionalism, making our task significantly easier.

The head and neck is a particularly challenging area for stu-

dents, residents and faculty to master, due not only to the sheer

number of structures packed in this relatively small region of the

human body, but also the complexity of their three-dimensional

anatomical organization. The age-old aphorism that "there is

more anatomy above the hyoid bone than below it" presents a

unique challenge to anyone trying to portray the anatomy of this

region in a simple, visually appealing, and clinically relevant

manner. More than ten new plates have been added to this sec-

tion. For the first time, spectacular original paintings created by

Carlos Machado illustrate clinically important structures such as

the uncovertebral joints of the cervical vertebrae, the vertebral

veins, and the intricate vasculature of the eye, to mention a few,

with artistic brilliance, anatomical precision, and visual appeal

that is unsuroassed. The section includes a concise treatment of

the central nervous system, including the cranial nerves and im-

portant central pathways.

In the Back section, a new plate illustrates the proper

placement of a lumbar epidural anesthetic agent, as well as the

location for lumbar puncture or "spinal tap." Autonomics are tra-

ditionally the bane of many students, and excellent new draw-

ings of the autonomic nervous system by Dr. Machado will serve

as a new educational resource for these difficult concepts.

The Thorax section underwent minor editorial corrections

of terminology and subtle artwork modifications to more accu-

rately reflect the most common anatomical patterns. For in-

stance, the representation of the azygos venous system pat-

tern was altered to reflect the most common arrangement of

these highly variable veins. The inclusion of the thoracic cross-

sectional images at the end of the section, rather than in the

later section, reinforces the importance of knowledge of cross-

sectional anatomy in the interpretation of cross-sectional MR

and CT images.

The Abdomen section has had the most extensive revision

for label changes and positioning of leader lines. By popular re-

quest, the plate showing the common variations in the branches

of the celiac artery which appeared in the first edition Abdomen

section, has been reinstated.

The anatomy of the pelvis is a particularly difficult area to

teach and, because of the depth and tight organization of the in-

ternal structures, difficult to illustrate. The Netter illustrations of

pelvic anatomy are outstanding because of the clarity of their

presentation and their scope of coverage. A very small number

of plates were eliminated to permit the inclusion of the illustra-

tion of pelvic fascia, a parasagittal view of the broad ligament,

and normal imaging (male and female radiographs, cys-

tourethrograms, and a hysterosalpingogram). Comparative im-

ages of male and female pelvic anatomy were reorganized to al-

low their side-by-side comparison.

New CT angiograms have been included in the Upper Limb

and Lower Limb sections. This new technology not only clearly



Foreword

demonstrates blood vessels, but vividly shows bony landmarks

to which the blood vessels are related. The ligaments of the

wrist have been illustrated in more detail to reflect their in-

creased importance in arthroscopic procedures and other appli-

cations of new technology to this joint.

We hope you enjoy this new edition of the Aflas of Human

Anatomy and that you find it useful for learning and for your ca-

reer. For the standard edition and enhanced international edition

of the Aflas, we have included access to the website www.

netteranatomy.com. By registering on this website, you will be

able to access supplemental material that has been organized to

help you better understand anatomy and its application to the

practice of clinical medicine. More information about the web-

site, including the PIN code for access, can be found on the in-

side front cover of the Aflas.

Jennifer K. Brueckner, PhD

Stephen W. Carmichael, PhD, DSc

Thomas R. Gest, PhD

Noelle A. Granger, PhD

John T. Hansen, PhD

Anil H. Walji, MD, PhD
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r l Mand ib le 4{r
Zygomat ic  p rocess ' \

^ . , ,
{

\ , ,

Ramus

BodyOrb i ta l  sur face

In f raorb i ta l  fo ramen Menta l  fo ramen

Menta l  tuberc le

Menta l  p ro tuberance

Fronta l  p rocess

Alveo la r  p rocess

Anter io r  r rasa l  sp ine

Right  orb i t :  f ronta l  and s l ight ly  la tera l  v iew

Orb i ta l  sur face  o f  f ron ta l  bone

Orb i ta l  sur face  o f  lesser

Poster io r  and
Anter io r
e thmoida l  fo ramina

Orb i ta l  p la te  o f
e thmoid  bone

Lacr ima l  bone

Fossa fo r  lac r ima l  sac

Orb i ta l  p rocess  o f
pa la t ine  bone

Orb i ta l  sur face
of  max i l la

w i n g  o f  s p h e n o i d  b o n e

Super io r  o rb i ta l  f i ssure

( )p t i c  cana l  ( fo ramer . r )

Orb i ta l  sur face  o f  g rea ter
w ing  o f  spheno id  bone

Orb i ta l  sur face  o f
zygonra t ic  bone

In fer io r  o rb i ta l  f i ssure

Infraorbital ! l roove

Plate 2 Bones and Ligaments



Skull: Anteroposterior Radiograph

A Angle of mandible
C Crista gall i
E Ethmoid air cells (sinuses)

F Frontal sinus
G Creater wing of sphenoid
L Lesser wing of sphenoid
M Maxil lary sinus
R Ramus of  mandib le

Bones and Ligaments Plate 3



Skull: Lateral View

Spheno id  bone

Creater  w in

Frontal bone

Parietal bone Temporal fossa

Supraorb i ta l
no tch  ( fo ramen)

Clabe l la

Corona l  su ture

Pter ion

Ethmoid  bone

Orb i ta l  p la t

Lacr ima l  bone

Fossa to r
lac r ima l  sac

Nasal bone

Maxil la

Frontal process ----)a-

In f  raorb i ta l
fo ramen

Anter io r

Forame
ova le

L')

Zygomatic bone
Zygo m a t icofacial
fo ramen

Tempora l  p rocess

Zygomat ic  a rch

lnfratemporal fossa exposed by
removal of zygomatic arch and mandible*-

Pterygomax i l la ry  f i ssure

In fe r io r  o rb i ta l  f i ssure

In f ra tempora l  sur face  o f  max i l la

A lveo la r  fo ramina

Tuberos i ty  o f  max i l la

.-*F
n '. 

_a*- '";*-"t

*Super f i c ia l l y ,  masto id  p rocess  fo rms pos ter io r  bour rc rary

./.1

Pterygopa la t ine  fossa

Sphenopa la t ine  fo ramen

Mand ib le

Head o f  condy la r  p rocess

Mand ibu la r  no tch

Corono id  p rocess
R a m u s
O b l i q u e  l i n e
Body
Menta l  fo ramen

Spheno id  bone

Iemporal bone

Squanrous  par t

Zygomat ic  p rocess

Ar t i cu la r  tuberc le

Croove fo r  pos ter io r
deep tempora l  a r te ry

Externa l  acous t ic
meatus

Masto id  p rocess

Lambdo id  su ture

Occipital bone

Sutural (wormian)

bone

Externa l
occ ip i ta l
p ro tuberance

Creater  w ing

In f ra tempora l  c res t

La tera l  p la te  o f
p te rygo id  p rocess

Pterygo id  hamulus
(o f  med ia l  p la te  o f
p te rygo id  p rocess)

Temporal bone

Externa l  acous t ic
meatus

Mand ibu la r  fossa

Ar t i cu la r  tuberc le

Sty lo id  p rocess

Plate 4 Bones and Ligaments



Skull: Lateral RadiograPh

c
CP

cs
D

Anterior arch of at las
(C l  ver tebra)

Condy le  o f  mand ib le

Coronoid process of
mand ib le

Coronal suture

Dens o f  ax is  (C2
vertebra)

Fronta l  s inus

C Creater wing of
spheno id

H Hypophyseal fossa (sel la turcica)

L  Lambdo id  su ture

M Max i l la ry  s inus

MS Mastoid air cel ls

P Palat ine process of
max i l la

S Spheno id  s inus

Bones and Ligaments Plate 5



Skull: Midsagittal Section

Sphenoid bone
Creater wing

Lesser wing
Anterior clinoid
process
Optic canal
Sella turcica
Sohenoidal  s inus
Body
Medial and lateral
plates of
pterygoid
process

Frontal bone
Frontal sinus

Ethmoid bone
Crista gall i
Cribriform plate
Perpendicular
plate (bony
nasal septum)

Nasal bone

Inferior nasal
concha

Maxil la
Anterior
nasal spine

Vomer (bony nasal septum)

Parietal bone

Crooves for
branches of middle
meningeal vessels

Palatine bone

Frontal bone

Temporal bone

part

Petrous part

lnternal acoustic meatus

Groove for superior
petrosal sinus

External opening of
vestibular aqueduct

Croove for
s igmoid  s inus

Lambdoid suture

Occipital bone

for
transverse sinus

;'--- External occi pital
protuberance

Jugular foramen

Croove for inferior
petrosal sinus

Hypoglossal canal

Foramen magnum

Occipital condyle

part

Opening of sphenoidal sinus

Sphenopalatine foramen

Sphenoid bone

Body

Medial I -.
1;il i 

Plates of PterYgoid Process

Pterygoid hamulus

Coronal
sutur

tr.M,I:ltg '?t'zt*

Nasal su
Incisive canal
Palatine
Alveolar process

Nasal bone

Ethmoid bone
Cribriform plate
Superior nasal concha
Middle nasal concha

Lacrimal bone

Inferior nasal concha

Maxil la
Nasal surf
Palatine process

Alveolar process

1l':

Perpendicular plate

Horizontal plate I 
euluttn" non" *{r

View of lateral nasal wall with nasal septum removed

Plate 6 Bones and Ligaments



Galvaria

Superior view

Frontal bone

Coronal suture

Bregma

Parietal bone

Sagittal suture

Parietal foramen (for emissary vein)

Lambdoid suture

Sutural (wormian)
bone

Occipital

Inferior view
Frontal bone

Frontal crest

Croove for superior sagittal sinus

Coronal suture

Parietal bone

Cranular foveolae
(for arachnoid granulations)

Dip lod

Crooves for branches of
middle meningeal  vessels

Croove for superior sagittal sinus

Sagittal suture

ambdoid suture

4{tr

Bones and Ligaments

ipital bone

Plate 7



Granial Base: Inferior View

Maxilla
Inc is ive  fossa
Palat ine process

Intermaxil lary suture
Zygomatic process

Zygomatic bone

Frontal bone

Sphenoid bone
Pterygoid process

Hamu lus
Media l  p late
Pterygoid fossa
Lateral plate
Scaphoid fossa

Creater  w ing
Foramen ovale
Foramen sp inosum
Spine

Temporal bone
Zygomatic process
Art icu lar  tuberc le
Mandibular fossa
Styloid process
Petrotvmoanic fissure
Caro t id  cana l  (ex te rna l  open ing
Tympanic canaliculus
External acoustic meatus
Mastoid canal icu lus
Mastoid process
Stylomastoid foramen
Petrous part
Mastoid notch (for

d igas t r i c  musc le )
Occipital groove

(for occipital artery)

Jugu lar  fossa
(jugular foramen in i ts depth

Mastoid foramen

Parietal bone

Occipital bone
Hypoglossal canal
Occip i ta l  condyle
Condylar canal and fossa
Basilar parl
Pharyngeal tubercle
Foramen magnum
In fer io r  nucha l  l in
External occipital crest
Super io r  nucha l  l ine

. b

Uit

Palatomaxil lary suture

Palatine bone
Horizontal plate

Creater  palat ine foramen
Pyramidal process
Lesser palat ine foramina
Posterior nasal spine

Choanae

Vomer

Ala

for auditory
(pharyngotympanic,
Eustachian) tube

Foramen lacerum

Nr

i r

Plate 8

External occipital protuberance

Bones and Ligaments



Fronta l  bone
Croove fo r  super io r  sag i t ta l  s inus
Frontal crest
Croove fo r  an ter io r  men ineea l
Foramen cecum
Superior surface of orbital part

Ethmoid bone
Crista gal l i
Cribri form plate

Sphenoid bone
Lesser  w ing

Anter io r  c l ino id  p rocess

Creater  w ing
Croove fo r  midd le  men insea l
vesse ls  ( f ron ta l  b ranches)

Body
Jugum
Prechiasmatic groove

Carotidgroove ( fo r  in t .  caro l id  a . t
Cl ivus

Temporal bone
Squamous par t
Petrous part

fo r  occ ip i ta l  s inus
occipital crest
occipital protuberance
for  super io r  sag i t ta l  s inus

Bones of Granial Base: Superior View

Anter ior

fossa

Midd le
cranial
fossa

Poster ior
cranial
fossa

Nr

*
t r
t

t

*

I
t

:
t l

I
I

, r r, {

Croove for lesser oetrosal nerve
Croove for greater petrosal nerve
Arcuate  eminence
Tr igemina l  impress ion
Croove fo r  super io r  pe t rosa l  s inus
Croove fo r  s igmoid  s inus

Parietal bone
Croove fo r  midd le  men ingea l
vesse ls  (par ie ta l  h ranchesr
Masto id  ang le

Occipi tal  bone
Cl ivus
Croove for inferior oetrosal
Bas i la r  par t

Croove for posterior
Condy le
Croove
Croove
I ntern al
ln te rna l
Croove

for  t ransverse  s inus

meningea l  vesse ls

Bones and Ligaments Plate 9



Foramina of Granial Base: lnferiot View

Lesser petrosal nerve )
Mandibular nerve (Vr) t----- Foramen ovale

Accessory meningeal artery )

Middle menineeal vessels I
Meningeal ur"n.h o?-minii"di;?;r;;u;j I 

----- Foramen spinosum

Internal carotid arteryl
Carotid autonomic plexusf ------Larotlo canal

Chorda tympani of facial nerve (Vll)------ Petrotympanic

Tympanic branch of glossopharyngeal nerve (lX)------Tympanic canaliculus

Nasopalatine nerve)
sph";;pi;il;" 

""tldtil 
Incisive fossa

Greater palatine nerve and vessels ------ Greater palatine foramen
Lesser palatine nerve and vessels ------ Lesser palatine foramen

Creater petrosal nerve------ Foramen lacerum

Auricular branch of vagus nerve (X)------ Mastoid canaliculus

Facial nerve (Vll)------ Stylomastoid for

Glossopharyngeal nerve (lX) \
Vagus nerve (X) /

Spinal roots ofaccessory nerves (Xl))----- Jugular
Internal iugular vein I

Inferior p6trosal sinus )

Mastoid emissary vein)
Posterior meningeal irtery|-- 

-- - -Mastold roramen

Hypoglossal nerve (Xll)------- Hypoglossal canal

Plate I O Bones and Ligaments



Foramina of Granial Base: Superior View

Foramen cecum ----- Emissary vein to superior sagittal sinus

Nasal slit I J Anterior ethmoidal artery, vein,
Anterior ethmoidal foramen t I and nerve

Foramina of cribriform plate -----Olfactory nerve bundles

Posterior ethmoidal foramen ---- Posterior ethmoidal artery, vein,
and nerve

opric canar I 3Bilt.n:i#: ljl".,

Foramen rotundum--- Maxillary nerve (Vz)

( Mandibular nerve (Vr)
amen ovale -- - { Accessory meningeal artery

( Lesser petrosal nerve (occasionally)

Foramen spinosum I M:11i"rg:tffi?13?'fl1"Tfl,j3',".",""
Sphenoid emissary foramen (of Vesalius) (inconstant)

Carotid canal for - { Internal carotid artery
I Internal carotid nerve plexus

Hiatus for Lesser petrosal nerve

Hiatus for Creater petrosal nerve

{ Facial nerve (Vll)
Internal acoustic meatus------{ Vestibulocochlear nerve (Vll l)

( Labyrinthine artery
External opening of
vestibular'aqueduct ----- Endolymphatic duct

Mastoid foramen (inconstant) --- Emissary vein (and occasional
branch of occipital artery)

condylar canal (i nconstant) - - - - I 
tl:1:t::.:and meningeal branch''( '  

I of ascending pharyngeal artery

Hypoglossal canal ------ Hypoglossal nerve (Xll)

4{F
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Skull of Newborn

Lateral view

Sphenoidal fontanelle

Frontal bone
Squamous part

Supraorbital notch (foramen)

Ethmoid bone
Anterior ethmoidal
foramen

Orbital plate

Maxilla
Infraorbital foramen

Zygomatic bone
Zygomaticofacial foramen

Palatine bone
Pyramidal

Frontal bone

Parietal bone

*{r

Anterior fontanelle

Sphenoid
bone

Greater wing

Lateral plate of

Parietal bone
Tuber (eminence)

Squamous suture

Posterior fontanelle

Lambdoid suture

bone

Mastoid fontanelle

Temporal bone

part

Petrosquamous fissure

Petrous part
(mastoid process absent)

Tympanic part (bony external
acoustic meatus absent)

al (vestibular) window

Round (cochlear) window

Styloid process

Mandibular fossa

Zygomatic process

Anterior fontanelle

Coronal suture

Sagittal suture

Posterior fontanelle

Lambdoid suture

pterygoid process

Hamulus of medial
plate of pterygoid
process

Plate 12

Occipital bone
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Bony Framework of Head and Neck

Temporal bone

Spheno id  bone

Temporal fossa

Zygomatic arch

Condy la r  p rocess  o f  mand ib le

Mand ibu la r  no tch

Coronoid orocess of mandible

Lateral pterygoid plate (broken l ine)

Hamulus of medial pterygoid plate (broken /ine)

Pterygomandibular raphe (broken li ne)

Epig lot t is
Thyroid cart i lage

Cr ico id  car t i lage
Trachea

Foramen
transverSafl  u m

I ntervertebral
fo ramina fo r
spinal nerves

nerve In
process

Zygapophyseal
(facet) joints

Costal facets
(for l  st r ib)

for spinal
transverse

Cervical vertebrae (spine): lateral radiograph

S Spinous Process (axis)
T Transverse process
VP Sp inous  process  o f  CZ

(ver tebra  Prominens)
Z Zygapophyseal (facet) joint
1-7 Bodies o{ cervical vertebrae
...  Cervical curvature
r-r Vertebral canal

(  Ramus
Mand ib le  {  Ang le

(  Body-

Mastoid
process

External
acoust ic  meatus
At las (C1)
Styloid process

Axis (C2)

Sty lomand ibu la r
l igament

C3 vertebra

C7 vertebra

Tl vertebra

1 st rib

( Bodv
Hvoid bone {  Lessbr  horn -

(  Creater  horn

Sty lohyo id  l igament

2nd cervical to 1st thoracic vertebrae:
right lateral view

a.

Dens*

Suoerior art icular facet

Sp inous
processes

Articular pi l lar formed by
art icular processes and
interart icular parts
(pars interart icularis)

Spinous process of C7
(vertebra prominens)

Bones and Ligaments Plate t 3



Granial Base: Pterygoid Fossae

Posterior view

External occipital protuberance

External occipital crest

lnferior nuchal l ine

Foramen magnum

lnferior orbital f issure

Mastoid proC€ss-

Styloid process

Pterygoid fossa

Zygomatic arch
Horizontal plate of palat ine bone

Inferior concha

Super ior  nuchal  l ine

Nasal septum

Choana (posterior nasal
aperture)

astoid foramen

Occipitomastoid
suIUre

al condyle

Lateral pterygoid plate
Medial pterygoid plate

Scaphoid fossa
Pyramidal process of
oalat ine bone

Pterygoid hamulus

Alveolar orocess of maxil la

Tuberosity of maxil la

Palatine process of maxil la

lncisive fossa

Inferolateral view
Cfd4/*

Spine  o f  spheno id  bone

Foramen sp inosum

Foramen ovale \ _,

Sphenopalat ine foramen

Pterygopalat ine fossa

Choanae (posterior nares)

Pyramidal process of palat ine bone *{rTuberosity of maxi l la
Infratemporal fossa

Plate 14

Alveolar process of maxil la
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Attachments for major
muscles of mastication

Attachments for
accessorv muscles of
mastication

Condylar process

Coronoid process

Temporalis

Mandible

Lateral pterygoid
Pterygoid fovea
Neck

Mandibu la r  no tch

Mandible of adult:
anterolateral superior view

4{F

Head

Mylohyoid groove

Obl ique l ine
Buccinator

Submandibular  fossa

Mylohyoid l ine

Subl ingual  fossa

Interalveolar
sepra

Alveolar part (crest)

Mental foramen

Mental protuberance

Mental  tuberc le
Base o f  mand ib le

Coronoid process
Head

Neck

Mand ibu la r  no tch

Pterygoid fovea

Temporalis

Mylohyo id  l ine

Digastric fossa
Digastric, anterior belly

Mental  sp ines (genia l  tuberc les)

Masseter

Body
l-ateral pterygoid

Condylar  process

L ingu la

Mand ibu la r  fo ramen
groove

Mandible of adult :
left posterior view

Mandible of aged
person (edentulous)

L ingu la

Mandibular,,TemPoralis

\Ang le
Medial pterygoid

Submandibular  fossa

Bones and Ligaments Plate 15



Temporomandibular Joint

Lateral view

Joint capsule

Lateral (temporomandibular) l igament

Sphenomandibular  l igament

Sphenomandibular l igamen t (phantom\

Styloid process

Stylomandibular l igament

Joint capsule

Middle meningeal
artery

Auriculotemporal nerve

Maxil lary artery

Inferior alveolar

Lingual nerve

Sphenomandibular  l igament

Sty lomandibular  l igament

Mandibular fossa

Articular disc

Articular tubercle

Medialview
lo in t  capsule

and mylohyoid nerve

faws closed

faws widely
openeo

(hinge and g l id ing
action combined) 4{tr

Mandibular nerve

Plate 16 Bones and Ligaments



Gervical Vertebrae: Atlas and Axis

te r io r  a r t i cu la r
Art icular facet
for dens

facet (for anterior
arch of at las)

Transverse
process

Tra nsverse
foramen

Suoerior art icular surface
of lateral mass for
occ ip i ta l  condy le

Posterior arch

Posterior tubercle

Croove for vertebral artery

(C1):  superior v iew

Posterior arch

Vertebral
foramen

Super io r  a r t i cu la r
facet for at las

Pedicle

Interart icular
parr

Poster ior  ar t icu lar
facet (for transverse
ligament of atlas)

Transverse

lnferior art icular
facet for C3

Atlas Axis (C2):  anter ior v iew

DensPosterior tubercle

Transverse
process

Transverse
foramen

ln fer io r  a r t i cu la r
surface of lateral
mass for axis

Super io r
ar t i cu  la r
surface
for occipital
condy le

Posterior
articular facet
(for transverse
l i gament
o f  a t las )

Vertebral
foramen

Articular facet
for dens

Superior art icular
facet for atlas

lnterart icular
parl

lnferior
art icular
processAnterior arch Anterior tubercle

Spinous process

Axis (C2):  posterosuPer ior  v lew

Radiosraph of atlantoaxial ioint
(openlnduth odontoid view)

A Lateral masses of atlas (C1 vertebra)
D Dens of axis (C2 vertebra)

At las  (C1 )

Atlas (Cl) :  infer ior v iew

Bones and Ligaments

n{r
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Gervical Vertebrae (continuedl

Inferior aspect of C3 and superior aspect of C4 showine
the sites of the facet and uniovertebial articulations "

c3
lnferior aspect

Inferior articular process and facet

Foramen transversarium

Costal lamella

Area for art iculat ion of left  uncinate process of C4

Left uncinate process

Superior art icular process and facet

c4
Superior aspect

l amel la

Articular surface

Bifid spinous process

Lamina

Vertebral foramen

Pedicle

Vertebral body

Articular surface of right uncinate process

Groove for spinal nerve (C4)

Inferior articular process

7th cervical vertebra: anterior view

Reduplicated foramen transversarium
ncrnate process

Articular surface

.{

Inferior
art icular
facet

Bony spicule
dividing foramen

Body
Foramen transversarium

7th cervical vertebra (vertebra prominens): superior view

Body
Uncinate orocess

Costal lamella
Foramen transversarium t

Inconspicuous anter ior  tuberc le
(transverse process)

Pedicle

Lamina

*The foramina transversaria of C7 transmit vertebral
veins, but notthe vertebral artery, and are asymmetrical in this specimen

Posterior tubercle ) -( | ransverse
Anterior tubercle ( process
(rnconsprcuous)  )

Articular surface of uncinate orocess

Foramen transversarium (reduplicated)

Croove for C7

Transverse process (posterior tubercle)

Superior articular process and facet

Inferior articular process

Vertebral foramen

Spinous process

eh4s/*

Plate | 8 Bones and Ligaments



Cervical vertebrae: antenor vrew

Anterior tubercle of atlas

Axis (C2)

Vertebra prominens

Gervical Vertebrae: Uncovertebral Joints

Dens of axis

Anterior arch of at las

Foramen transversariu m

Intervertebral foramen (for C3 spinal nerve)

lntervertebral disc

Vertebral body
lnferior articular process (C3)

Super ior  ar t icu lar  process (C4)

Groove for spinal nerve

Site of uncovertebral joint (cleft) of Luschka

Transverse process

Art icular cart i lage on dens for median
atlantoaxial joint complex

Lateral atlantoaxial ioint
Uncinate processes Facet (zygapophyseal)

joint between C2 and C3

Carotid tubercle

First thoracic vertebra (T1 ) Axis (C2)

Foramen transversarium

Uncinate processes

Anu lus  f ib rosus

Uncovertebral joints (clefts) of Luschka

Nucleus pulposus

lransverse process

lntervertebral foramen (for C7 spinal nerve)

Vertebral body (C7)

The uncovertebral joints of the cervical spine: anterior view
(C3 to C7 have been sectioned coronally to expose the loints)

|\

\

Bones and Ligaments

C(d4/*
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Degenerative Ghanges in the Gervical vertebrae

Degenerative changes in the cervical spine
(ankylosing spondyl i t is)A t l a s  ( C 1 )

Axis (C2)

Complete transverse cleft
in  in te rver tebra l  d isc

Spread of cleft  formation into

C3 vertebral body
(sectioned in coronal plane)

Uncovertebral joint
with cleft  formation

central port ion of intervertebral
disc with age leading to progressive
degenerative changes in the disc

Spondylophytes (osteophytes)
on uncinate processesDeformed vertebral bodies

and l ipp ing  o f  ver tebra l  marg ins

C7 vertebra

Advanced ankylosing spondylit is with
uncovertebral arthrosis in C4 and C5

Advanced spondylophyte (osteophyte)
formation on uncinate processes

Vertebral body

Uncovertebra.l  joint fused due to extensive spondylophytei
formation and ossif icat ion

Potential for compression of vertebral artery within foramen transversarium

6/Fd4*/*

Narrowine of intervertebral foramen

Super ior  ar t icu lar  process

Facet joint ossif ied
due to advanced
osteoarthri t ic change

Markedly narrowed
intervertebral foramen
may lead to compression
of spinal nerve

Inferior articular
process with facet

Croove for spinal nerve
on transverse process

Spinous process

Plate 2O Bones and Ligaments



A t l a s  ( C 1 )

Caosule of lateral
atlantoaxial joint

Axis (C2)

Capsule of
zygapophyseal
jo in t  (C3-4)

Anterior at lantooccipital membrane

Capsule of
atla ntooccipital
jo int

Posterior
at lantooccipital
memDrane

Ligamenta f lava

L igamentum nuchae-

Spinous process
of C7 vertebra
(ver tebra prominens)

Right lateralview

External Graniocervical Ligaments

Anterior view

Basilar part of occipital bone

Pharyngeal tubercle

Anterior atlantooccipital membrane

Capsule of atlantooccipital . ioint

Posterior atlantooccipital membrane

Lateral atlantoaxial joint (opened up)

Anter ior  longi tudinal  l igament

Posterior at lantooccipital membrane
Posterior view

artery Suboccipital nerve (dorsal
ramus o f  C l  sp ina l  nerve)

o f  ax is  (C2)

Intervertebral discs (C2-3 and C3-4)

Zygapophyseal joints (C4-5 and

Anterior tubercle of C6 vertebra

Vertebral artery

T1 vertebra

cs-6)

(carotid tubercle)

4{tr

Capsule of
atla n tooccipital

Transverse
process
of  at las (C1)

Capsule of lateral
atlantoaxial joint

Axis  (C2)

Bones and Ligaments Plate 21



lnternal Graniocervical Ligaments

Clivus (surface feature)
of basilar part of occipital bone

Capsule of

jo in t

A t las  (C1)

Capsule of lateral
atlantoaxial joint

Axis (C2)

Capsule of
zygapophyseal
j o in t
(c2-3\

At las (C1)

Axis (C2)

Superior longitudinal band
Cruciate
ligament Transverse l igament of atlas

Inferior longitudinal band

Deeper (accessory) part of tectorial membrane

Upper part of vertebral canal with spinous processes
and parts of vertebral arches removed to expose
ligaments on posterior vertebral bodies: posterior view

Tectorial membrane

Deeper (accessory) part of tectorial membrane

Posterior longitudinal l igament

At las (C1)

Principal part of tectorial membrane removed
to expose deeper ligaments: posterior view

Apical l igament of dens

Alar l igament

Posterior articular facet of dens (for transverse
l igament of at las) Anterior tubercle of atlas

Alar l igament Svnovial cavit ies

Transverse l igament
of atlas

Median atlantoaxial joint: superior view

Cruciate ligament removed to show
deepest ligaments: posterior view

*{r

Alar l igaments

Plate 22 Bones and Ligaments



t

Supratrochlear
ar tery and vein

Nasofrontal vein

Dorsal nasal
artery and vein

Zygomaticotemporal
a r te ry  and ve in

Angular
arrery
and vein

Zygomatico-
facial artery
and ve in

Infraorbital
a r te ry  and

Deep facial vein
(from pterygoid
p lexus)

Facial artery and

Nr

Superficial Arteries and Veins of Face and Scalp

Skin  and
subcutaneous t issue

Sca lp

Middle temporal artery and

Zygomaticoorbital artery

Transverse facial
artery and vein

Supraorbital
artery and vein

Epicrania l  aponeurosis
(galea aponeurot ica)

Parietal emissary vein

(cut to revea/ skull)

Mastoid emissary
vein and meningeal
branch of occipital
artery (posterior
meningeal artery)

ipital artery
and vein (cut)

Posterior auricular
artery and vein

External jugular vein (cut)

Retromandibular vein
Common facial vein

In ternal  jugular  ve in

lnternal carotid artery

External carotid artery

Common carotid arterY

Sources of arterial supply of face

Black: from internal carotid artery (via ophthalmic artery)

Red: from external carotid artery

Lingual artery and vein

Superficial Face Plate 23



Gutaneous Nerves of Head and Neck

See also Plates 32, 36, 45,46,122

From ophthalmic divis ion
of tr igeminal nerve (V,)

Supraorbi ta l  nerve

Supratrochlear nerve

Palpebral branch of
lac r ima l  nerve

In f ra t roch lear  nerve

External nasal branch of
anter ior  ethmoidal  nerve

From maxi l lary divis ion
of trigeminal nerve (Vr)

In f raorb i ta l  nerve

Zygomaticofacial nerve

Zygomaticotemporal nerve

From mandibular div is ion
of trigeminal nerve (Vr)

Mental nerve

Buccal nerve

Auriculotemporal nerve

i

Ophthalmic nerve (V,)-
Dorsal rami of

i  cervical  spinal

Aur icu la r  b ranch
of  vagus  nerve  (X)

Medial branches
of dorsal rami
of cervical spinal
nerves

Creater occipital
nerve  (C2)

3rd  occ ip i ta l
nerve  (C3)

From 4 th ,5 th ,
6th, and 7th
nerves In
success ton
be low

Branches from
cervical plexus

Lesser occipital
nerve  (C2)

Creat  aur icu la r
nerve  (C2,  3 )

Transverse cervical
nerve  (C2,  3 )

Suprac lav icu la r
nerves  (C3,  4 )

nerves

Note :  Aur icu la r  b ranch
of vagus nerve to
ex terna l  acous t ic
meatus  and smal l
a rea  on  pos teromedia l
sur face  o f  aur ic le

Branches from
cervical plexus

; ' 1

*\:"

Tr igeminal
nerve (V) Maxillary nerve (Vr)

4{tr

Plale 24

Mandibular nerve (Vr)

Superficial Face



Main  t runk  o f
facial nerve
emerging from
stylomastoid foramen

Nerve to posterior
bel ly of digastr ic
musc le  and to
stylohyoid muscle

Horizontal section

Main trunk of facial ner

Mastoid process

Temoorofacial division

Posterior auricular nerve

Main trunk of facial nerve

Nerve to posterior bel ly
o f  d igas t r i c  musc le  and
to  s ty lohyo id  musc le -

Cervicofacial division

Facial Nerve Branches and Parotid Gland

Temporal branches

Zygomatic branches

Parotid duct

Buccal branches

Marg ina l  mand ibu la r  b ranch

Cervical branch

Medial pterygoid muscle

Ramus of  mandib le

Masseter muscle

Parotid gland

Temporal branch

Zygomatic branches

Buccal branches

Marg ina l  mand ibu la r  b ranch

*{r

Superficial Face

Cervical branch

Plate 25



Muscles of Facial Expression: Lateral View

Procerus muscle

Levator labii superioris muscle

Levator labii superioris
alaeque nasi muscle
(partially cut away)

Nasalis J Trrnru"rr" p.rt
muscle (  Alarnarty

Depressor septi
nasi muscle

Orbicularis oris muscle

Zygomaticus minor muscle

Zygomaticus major muscle

Orbicularis oris muscle

Mentalis muscle

Depressor labii inferioris muscle

Depressor anguli oris muscle

Buccinator

Risorius

4{F Platvsma muscle

Sternum

Clavicle

s."re 
{

orbicularis oculi muscle { o'0""' o"u

I 
Palpebral pa

Corrugator supercil i i  muscle (frontalis
and orbicularis oculi, partially cut awa'

Frontal belly (frontalis) of epicranius muscle

Skin and
subcutaneous tissue
Epicranial aponeurosis ( galea aponeurotica) Auricularis anterior muscle

Temporal fascia Auricularis superior muscle

Auricularis posterior muscle

Occip i ta lbel ly
(occipitalis) of
epicranius muscle

Parotid
fascia

Masseteric fascia

Investing layer of
(deep) cervical fascia

Deltoid
fascia

Plate 26

Pectoralis major fascia

Superficial Face



Muscles of Neck Lateral View

Masseter muscle

Submandibular  g land

Hyoglossus muscle

Mylohyoid muscle

Hyoid bone

Thyrohyoid muscle

Omohyoid muscle
(superior belly)

muscte

Inferior pharyngeal
constrictor muscle

Sternothyroid
muscle

Parotid gland (cut)

Mastoid process

Styloid process

Stylohyoid muscle

Digastr ic  muscle
(posterior belly)

Middle pharyngeal
constrictor muscle

Longus capitis muscle

Splenius muscle

Sternocleidomastoid muscl

Levator scapulae muscle

Brachial plexus

Trapezius muscle

Acromion

Deltoid muscle

*{r

Omohvoid muscle (inferior belly)

Ramus of mandible

Styloglossus muscle

Clavicle

Manubrium of sternum

)
) Sternocleidomastoid muscle
)

Body of
mandible

Digastric
muscle
(anterior
belly)

/
\ Posterior

Scalene muscles { Middle -

( Anterior

Sternal head

Neck

Pectoralis maior musclei
Clavicular head

Plate 27



Muscles of Neck Anterior View

Masseter muscle

Parotid gland

Platysma muscle
(cut away)

Mastoid process

Hyoid bone

Carotid sheath

gastric muscle (anterior belly)

Mylohyoid muscle

Submandibular  g land

Fibrous loop for
intermediate
digastric tendon

Stylohyoid muscle

Digastric muscle
(posterior belly)

External carotid arterv

Internal jugular vein

Thyrohyoid muscle

muscle
(superior belly)

Sternohyoid muscle

Sternothyroid muscle

Scalene muscles

Trapezius muscle

Deltoid muscle

Omohvoid muscle
(inferior belly)

Fascia of infrahyoid
muscles and cut edge

Investing layer of (deep)
cervical fascia and cut edge

Thyroid carti lage

Cricoid
cart i lage

Pretracheal layer of
(deep) cervical fascia over
thyroid gland and trachea

ic le

Clavicular head
Sternal head

Pectoral is major muscle

Sternocleidomastoid
muscleSuprasternal space (of Burns)

4{r
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Manubrium of sternurh Jugular notch

Neck



Thyrohyoid membrane

External carotid artery

Internal . iugular vein

Thyrohyoid muscle

Thyroid carti lage

Omohyoid muscle
(superior belly)

Sternohyoid muscle

Median cricothyroid
l igament

Cricoid cart i lage

Scalene
muscles

Trapezius
muscle

Omohyoid muscle
(inferior belly)

lnfrahyoid and Suprahyoid Muscles

Digastric muscle (anterior belly)

Mylohyoid muscle

Hyoglossus muscle

Stylohyoid muscle

Digastric muscle
(posterior belly)

Fibrous loop for
intermediate
digastric tendon

Sternohyoid and omohyoid
muscles (cut)

Thyrohyoid muscle

thyroid carti lage

Cricothvroid muscle

Sternothyroid muscle

mohyoid
muscle
(superior
bel ly) (cut)

Thyroid gland

Sternohyoid muscle (cut)

Clavicle

Styloid process
Mastoid process

Stylohyoid muscle

Digastric muscle (posterior belly)

Thyrohyoid muscle

ue line of thyroid carti lage

Nr

Mylohyoid muscle

Digastric muscle (anterior belly)

Ceniohvoid muscle

Sternohyoid muscle

Omohyoid muscle
(superior belly)

Sternothyroid
muscle

Infrahyoid and
suprahyoid muscles and
their action: schema

Sternum

Omohyoid muscle (inferior belly)

Plate 29



Scalene and Prevertebral Muscles

Basilar part of
occipital bone

Jugular process of
occipital bone

Mastoid process

Styloid process

Longus cap i t i s  musc le

Posterior tubercle of
transverse process of axis (C

Longus coll i muscle

Anterior
Scalene
musc les Middle

Posterior

Phrenic

Brachial plexus

+
f:i'

Subclavian artery

Subclavian veir i

Longus capitis muscle (cut)

condyle

Rectus capitis
anterior muscle

Rectus capitis
lateralis muscle

Transverse process of atlas (C1)

Slips of origin of anterior
scalene muscle (cut)

Slips of origin of posterior
scalene muscle

Middle I  S."t"n"
Posterior I 

muscles

4{tr

Posterior tubercle of transverse
process of C7 vertebra

Plate 3O

In ternal  jugular  ve in

Right common carotid artery

Neck



Facial artery and vein

Marginal mandibular
branch offacial nerve

Hyoid bone

Retromandibular vein

In te rna l jugu la r  ve in

External jugular vein

Anterior jugular vein

Communicating vein

Great auricular nerve

Thyroid cart i lage

Transverse cervical nerves

Thyroid gland

Trapezius muscle

Platysma muscle (cut)

Supraclavicular nerves

Superficial Veins and Gutaneous Nerves of Neck

Platysma muscle (cut)

Digastric muscle
(anterior belly)

Submandibular gland

Mylohyoid muscle

Parotid gland

Omohyoid muscle (cut)

External carotid artery

Thyrohyoid muscle

Sternocleidomastoid muscle

Sternocleidomastoid muscle (cut)

Superior thyroid artery and vein

lnternal jugular vein

Common carotid artery

Sternohyoid muscle

id muscle

Ansa cervical is

Omohyoid muscle
(superior belly) (cut)

Omohyoid muscle
(inferior belly)

Brachial plexus

Pectoral is major muscle

Clavicle

Sternocleidomastoid muscle (cut)

4{tr

Sternothyroid muscle

Neck Plate 31



Gervical Plexus in Situ

See also Plates 127-129.199

Parotid gland

Facial arterv and vein

Submandibular  g land

Mylohyoid muscle

Hypoglossal nerve (Xl l)

Digastr ic muscle
(anter ior  bel ly)

Lingual artery

External carotid art

Internal carotid artery

Thyrohyoid muscle

Superior thyroid artery

Omohyo id  musc le  (super io r  be l l y )

Sternohyoid muscle

Sternothyroid muscle

In te rna l  jugu la r  ve in

Common carotid artery

Inferior thvroid arterv

Vagus nerve (X)

Vertebral artery

Thyrocervical trunk

Subclavian artery and vei

Hypoglossal nerve

Creat auricular
nerve

Lesser occipital
nerve

Sternocleidomastoid
muscfe (cut, turned up)

Omohyoid
muscle
(inferior
belly) (cut)

Brachial plexus

Dorsal scapular artery

Stylohyoid muscle

Digastric muscle
(posterior belly)

C2 spinal nerve
(ventral ramus)

Accessory nerve (Xl)

C3 spinal  nerve
(ventral ramus)

Levator scapulae muscle

Midd le  sca lene musc le

Anterior scalene muscle

C5 spinal  nerve
(ventral ramus)

ial  cervical
artery

Phrenic nerve

Suprascapular artery

Accessory

To geniohyoid muscle

To thyrohyoid muscle

Communica t ion  to  vagus  ne

Transverse cervical nerves

To omohyoid muscle

Ansa cervical is

Creat auricular nerve

Lesser occioital nerve

To rectus capitis lateralis,
longus capitis, and rectus
caoitis anterior muscles

To longus capit is and
longus co l l i  musc les

To scalene and levator
scapu lae  musc les

Nr
Cervical plexus: schema
(S = gray ramus from superior
cervical sympathetic ganglion)

To sternothyroid muscle
To sternohyoid muscle

To omohyoid muscle ( inferior bel lv)

Plate 32

Supraclavicular nerves
Phren ic  nerve

Neck



Subclavian Artery

Thyroid gland (reflected)

Middle cervical sympathetic ganglion

Vagus nerve (X)

Vertebral artery

Common carotid artery

Recurrent laryngeal nerve

Brachiocephalic trunk

Internal jugular vein (cut)Thyrocervical trunk

Subclavian artery and vei

Common origin of superficial cervical and dorsal scapular arteries from transverse cervical artery (-30%)

Superf icial branch of transverse cervical artery (superf icial cervical

Deep branch of transverse cervical artery (dorsal scapular artery)

Transverse cervical artery

Right anterior dissection

l n te rna l  jugu la r  ve i

Common carotid artery

Ascending cervical artery

Phren ic  nerve

Anter io r  sca lene musc le

Inferior thvroid arterv

Superf icial cervical artery

Suprascapular  ar tery
Dorsal scapular artery

Costocervical

Right oblique schematic view

Vertebral artery

Deep cervical artery (ascending
to anastomose with descending
branch of occipital artery)

Suoerf icial cervical arte

Costocervical trunk

Supreme (super ior)
intercostal artery

Dorsal scapular artery
Super io r  and in fe r io r  t
transverse scapular l igaments

Acromion 6

Dorsal scapular artery

Suprascapu lar  a

Axillary artery

1st  and 2nd poster ior
intercostal arteries

Circumflex scapular artery

Right external carotid artery

Right internal carotid artery

I  nferior thyroid artery

Thyrocervical trunk

Suprascapular artery

Ascendin g cervical artery

Inferior thyroid artery

Superf icial cervical artery

Right common carotid artery

Thyrocervical trunk

Right subclavian artery (1st part medial to, 2nd part
posterior to, 3rd part lateral to anterior scalene muscle)

Brachiocephal ic  t runk

Suprascapular artery

Aortic arch

Internal thoracic (mammary) artery

4{tr
C/Fd4/^

1st ,2nd,  and 3rd anter ior  in tercosta l  ar ter ies

Subscapular  ar tery

Neck

horacodorsal artery

Plate 33



Garotid Arteries

Parotid space
(bed): right lateral
dissection

Mastoid process

Styloid process

Facial nerve (Vl l)  (cut

Sternocleidomastoid muscle (cut)

Digastric muscle (posterior belly) (cut)

Occipital artery and
sternocleidomastoid brancn

Accessory nerve (Xl)

Vagus nerve (X)

Ascending pharyngeal artery

Carotid branch of glossopharyngeal
nerve ( lX) and carotid body

Internal carotid

Internal jugular vein

Transverse facial artery

Maxil lary artery

Superf icial temporal artery

Transverse facial arterv

Maxil lary artery

External carotid arterv

Posterior auricular arterV

Clossopharyngeal nerve ( lX)

Stylohyoid muscle

Hypoglossal nerve (Xl l)

Facial artery

Lingual artery

Mylohyoid muscle

Hyoglossus muscle

Digastric muscle
(anterior belly)

Hyoid bone

Branch to
thyrohyoid muscle
(from ansa cervicalis)

Superior laryngeal artery

Superior thyroid artery

External carotid artery

Common carotid arterv
Superf icial temporal artery

Disastric muscle
(phantom)

Occipital artery
Descending branch/
Sternocleidomastoid branch

Internal carotid artery

External carotid

Common carotid arter

Thyrocervical trunk

Posterior auricular artery

Facial artery

Lingual artery

Ascending pharyngeal artery

Superior thyroid artery and
superior laryngeal branch

Omohyoid muscle (phantom)

External carotid branches:
schema

4{tr
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Subcutaneous t issue \

Superficial 
-----'-\

( invest ing)  layer

Superf icial layer of deep ce.rvical fascia

Infrahyoid fa

Pretracheal (visceral) fascia

Buccopharyngea l
(v iscera l )  fasc ia

Carotid sheath

Fascial Layers of Neck

For contents of carotid sheath see Plates 69-71

Pla tvsma musc le

Sternohyo id  musc le

Trachea

Sternothyroid muscle

Thyro id  g land

Esophagus

Omohyo id  musc le
'Sternocleidomastoid

musc le

Recurrent laryngeal
nerve

Common carotid artery

In te rna l  lugu la r  ve in

Vagus nerve (X)

Phren ic  nerve

Anterior scalene muscle

Sympathet ic  t runk

Sp ina l  nerve

Midd le  and pos ter io r
sca lene musc les
Longus co l l i  musc le

Levator scapulae muscle

Trapezius muscle

Deeo cervical muscles

Cervical vertebra (CZ)

Mand ib le

Cen iohyo id  musc le

Ceniohyoid fascia

lnvesting layer of (deep)
cervical fascia

Fasc ia  o f  in f rahyo id  musc les

Pretracheal (visceral ) fascia

Thyroid gland

Subcutaneous t i ssue

asternal space (of Burns)

Manubr ium o f  s te rnum

Aorta

Per icard ium

of deep cervical
fascia roofing
pos ter io r  t r iang le

Fat in
posterior
t r iang le

Prevertebral Iayer
of (deep)
cervical fascia

Alar fascia

Cross section

Sagittal section

Pharynx

Buccopharyngeal (visceral)
fascia

Ret ropharyngea l
space

Alar fascia

Prevertebral fascia

Trachea

Esophagus

Retropharyngeal
space

Subcutaneous
t issue

4{F

Neck

:w'-'- 
'
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Nose

Anterolateral view

Frontal bone

Nasa l  bones

Frontal process of maxil la

Lateral process of
septal nasal cart i lages

Septal cart i lage

Minor  a la r  car t i lage

Accessory nasal cart i lage

Nasal septal cart i lage

Anter io r  nasa l  sp ine  o f  m

Alar fibrofatty tis

Infraorbital foramen

Fronta l i s  musc le

Supraorbital artery and ner

Supratrochlear arterv and

Procerus muscle

Corrugator  superc i l i i  muscle

Dorsal nasal arl

Infratrochlear nerve

Angular artery

External nasal artery and nerve

Nasalis muscle (transverse part

Infraorbital artery and nerve

Lateral nasal artery

Transverse facial artery

Nasa l is  musc le  (a la r  par t )

Depressor septi  nasi muscte

Orbicular is  or is  muscle

Inferior view
Major alar cart i lage

Lateral

Alar
fibrofatty
t rssue

Nasal septal
cart i lage

Medial
c rus

Anter ior
nasal  sp ine
of  maxi l la

Intermaxil lary
sutu re

Nry

Plate 36

Facial artery

Nasal Region



Fronta l  s inus

Super io r  nasa l  concha

Superior nasal meatus

Midd le  nasa l  concha

Agger nasi

Atr ium of middle nasal meatus

Midd le  nasa l  meatus

Inferior nasal concha
( tu rb ina te)

L imen nas i

Nasal vestibule

lnferior nasal me

Palatine process of maxil la

Inc is ive  cana l

Tongue

Lateral Wall of Nasal Gavity

Sohenoeth moidal recess

of
sphenoidal  s inus

Hypophysis
(p i tu i tary g land)
in sel la  turc ica

Sphenoidal  s inus

Pharyngeal tonsil
(adenoid if enlarged)

Basilar part of
occipital bone
Pharyngeal
raphe

Torus tubarius

Opening of  audi tory
(pharyngotympanic,
Eustachian)  tube
Pharyngeal recess

Horizontal plate of
palat ine bone
Soft palate

Midd le  nasa l  concha

Midd le  nasa l  meatus

Bulg ing septum

rway to nasopharynx

Inferior nasal concha

Inferior nasal meatus

Floor of nasal cavity

Fronta l  s inu

Probe pass ing  f rom semi lunar
h ia tus  in to  f ron ta l  s inus  v ia
frontonasal duct

Middle nasal concha (cut surface)

Ethmoidal  bul la

Openings  o f  midd le  e thmoida l  ce l l s

Semi lunar  h ia tus  (os teomeata l  un i t )
w i th  open ing  o f  an ter io r
e thmoida l  a i r  ce l l s

Unc ina te  p rocess

ln fe r io r  nasa l  concha
(cut surface)

Open ing  o f  naso lacr ima l

lnferior nasal meatus Open ing  o f
max i l la ry  s inus

*{ry

Cribri form plate of ethmoid bone

Probe in  open ing  o f  spheno ida l  s inus

Sphenoidal  s inus

Suoerior nasal meatus
wi th  open ing  o f  pos ter io r
ethmoidal  ce l ls

Basilar part
of occipital bone

Torus tubarius

i ng  o f  aud i to ry
(pharyngotympanic,
Eustachian)  tube

Anterior arch
of atlas (C1 vertebra)

Dens of axis
(C2 vertebra)

Nasal Region Plate 37



Lateral Wall of Nasal Gavity (continuedf

Middle nasal concha
Uncinate process Ethmoid bone

Cribriform plate
Super io r  nasa l  concha

Highest nasal concha

Nasal bone Sohenoethmoidal recess

Agger nasi

Lateral process of
nasal septal carti lage

Major alar cart i lage

Alar fibrofatty tissue

Frontal process

Anterior nasal spin

Maxi l la Incisive canal

Palat ine process

Alveolar process

Frontal si

Opening of frontonasal canal

Middle nasal concha (cutaway)

In fund ibu lum lead ing  to
frontonasal canal

Semilunar hiatus (osteomeatal unit)
with opening of anterior
e thmoida l  a i r  ce l l s

Uncinate process

lnferior nasal concha (cut away)

Open ing  o f  naso lacr ima l

Lacrimal bone

Sphenopalatine foramen

Basilar part of
occipital bone

Sphenoidal
s inus
Medial
and
Lateral
plates of
pterygoid
process

Pterygoid
hamulus

Spheno id  bone

Inferior
nasal concha

Ethmoidal  bul la

Opening  o f  midd le  e thmoida l  ce l l s

perior nasal concha (cut away)

gs of posterior ethmoidal cel ls

ing of sphenoidal sinus

Openings  in to  max i l la ry  s inus

Sphenopalatine foramen

Ethmoidal process of
inferior nasal concha

Lesser palat ine foramen

4{tr

Plate 38

Creater palat ine foramen

Nasal Region



Medial Wall of Nasal Gavity (Nasal Septum|

Falx cerebri

Frontal

Sphenoidal sin

Nasal

Choanae (posterior nasal apertures )

Lateral process of nasal septal cartilage

alar cartilage

Nasal vestibule

Anterior nasal spi

Incisive canal

Oral cavity

Tongue

Soft

m plate of ethmoid bone

Dura mater

Sella turcica

Torus tubarius

4{tr

Nasal

Vomer

Crista gall i

Cribriform plate Ethmoid bone

Vomerine groove
(for nasopalatine nerve
and vessels)

Septal cartila
Major alar
cartilage (medial crus)

Anterior nasal

Nasal crest-

Incisive canal,

Palatine oroce

Nasal Region

Creater palatine foramen

Plate 39



Maxillary Artery

Lateral pterygoid artery and muscle

Supraorbital artery

Supratrochlear artery

Ophthalmic artery

Dorsal nasal artery

Angular artery

Infraorbital arterv
\

Anter ior
Posterior

Artery of pterygoid canal

Pharyngeal artery

Sphenopalat ine foramen

Pterygoid arteries

Masseteric artery

Deep temporal arteries and nerves

Masseteric artery and nerve

Lateral l igament of
temporomandibular joint

Middle meningeal artery

Auriculotemporal nerve

Maxil lary artery

Superficial temporal artery

Posterior auricular artery

Facial nerve

Inferior alveolar
artery and nerve

Sphenomandibular  l igament

Mylohyoid nerve and branch
of inferior alveolar artery

Digastric muscle (posterior belly)

Stylohyoid muscle

External carotid arterv

Facial artery

Lingual artery

Buccal artery and nerve

Medial pterygoid
artery and muscle

Pterygomandibular  raphe

Lingual nerve

Facial artery

Mental branch of
inferior alveolar arl

Submental  ar tery

Sphenopalatine artery

Posterior lateral nasal branch

Infraorbital artery

Posterior suoerior
alveolar artery

Sphenopalatine artery

Posterior septal branches

Creater (descending)
palat ine artery

Buccal artery

Anastomosis in
incisive canal

Left and r ight
greater palatine arteries

Left and right
lesser palatine arteries

Anterior I Oeep temporal arteries
Posterior I and nerves

Accessory meningeal artery
Midd le  men ingea l  a r te ry

Anterior tympanic artery
Deep auricular artery

Auriculo-
temporal
nerve

Superficial
temporal artery

Ascending pharyngeal
artery

Ascending palat ine artery

Tonsi l lar branches

Tonsil lar artery
External carotid artery

Facial artery

Superior pharyngeal constrictor muscle
Styloglossus muscle

Plate 40
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Arteries of Nasal Gavity: Nasal Septum Turned Up

Nasal septal branch of superior labial branch
(of facial artery)

Nasal septum (turned up
Anastomosis between posterior
septal branch of sphenopalatine
artery and greater palatine artery
in inc is ive canal

Schematic hinge.

Septal and lateral nasal
branches of posterior
ethmoidal artery

Anterior septal branch,
Anterior lateral nasal br

External nasal branch
of anterior
ethmoidal
artery

Alar branches of
lateral nasal
branch
(of facial artery)

Anastomosis between
posterior septal branch
of sphenopalatine artery
and greater palatine ,/
artery in incisive

Nr

Creater palat ine artery

Lateral wall of nasal cavity

ti. Posterior septal
branch of
sphenopalatine
arteryN,

Sphenopalatine
artery

Sphenopalat ine
foramen

Posterior
lateral nasal
branches of
sphenopalat ine
artery

Maxil lary
artery

External carotid
artery

Lesser palatine foramen and artery

Creater palatine foramen and artery

Nasal Region Plate 41



Nerves of Nasal Gavity: Nasal Septum TUrned Up

See also Plates 44,45,119

Ol fac tory

Nasaf septum (turned up)

Schematic hinge

Media l  in te rna l  nasa l ,
La tera l  in te rna l  nasa l ,

Ex terna l  nasa l
b ranches o f
a ntef lor
e thmoida l
n e r v e  ( V 1 )

In te rna l  nasa l
b ranches o f
in f  raorb i ta l
nerve  (V2)

Nasa l  b ranch o f
an ter io r  super io r
a lveo la r  nerve  (V2)

Communica t ion  be tween
greater  pa la t ine  and nasopa la t ine
nerves  a t  inc is ive  cana l

Lateral wall of nasal cavitv

Inc is ive  cana l

Lesser  pa la t ine  nerves

Creater  pa la t ine  nerve

Nasopa la t ine  nerve  (Vz)

Sphenopa la t ine  fo ramen
(dlssected away)

Pterygopa la t ine
gang l ion

Nerve  (V id ian)
o f  p te rygo id  cana l

Pos ter io r  super io r  la te ra l  nasa l
b ranch o f  max i l la ry  nerve  (V2)

Creater  and lesser  pa la t ine  nerves

Poster io r  in fe r io r  la te ra l  nasa l
b ranch o f  g rea ter  pa la t ine  nerve  (V2)

I

.I

a
j

4{tr

Nasal Region



Nerves of Nasal Gavity (continuedf

Nasal
septum

Distribution of olfactory
mucosa (shaded blue)

Lateral
wall of
nasal
cavity

lateral wall
of nasal cavitv

External nasal branch of anterior ethmoidal nerve (Vr)

Lateral internal nasal branch of anterior ethmoidal nerve (Vr)

Olfactory bulb

m Dlate of ethmoid bone

Olfactory tract
Posterior superior lateral nasal branches
from maxil lary nerve (Vz)

Maxil lary nerve (V2) (sphenopalatine
foramen dissected away)

Pterygopalat ine ganglion

Creater petrosal nerve

Deep petrosal nerve

Nerve (Vidian) of pterygoid canal

Pharyngeal branch of maxil lary nerve (V2)

Nasopalatine nerve (Vz) passing to septum (cut)

Posterior inferior lateral nasal branch
from greater palatine nerve (V2)

bulb

Cribriform plate

Olfactory nerves (l)

Palatine nerves (Vz) 
{

Nr
Medial internal nasal branch
of anterior ethmoidal nerve (Vr

Olfactorv nerves (

Nasopalat ine nerve (V2

Createi

Nasal Region

Incisive canal

Nasal septum

Plate 43



Autonomic lnnervation of Nasal Gavity

Superior salivatory nucleus (parasympathetic)

Facial nerve (Vll)

Geniculum (geniculate ganglion) of facial nerve

Creater petrosal nerve (parasympathetic)

Deep petrosal nerve (sympathetic)

Nerve (Vidian) of pterygoid canal

Maxillary nerve (Vz) entering foramen rotundum

Pterygopalatine ganglion in

Lateral and medial posterior superior
nasal branches in pterygopalatine fossa

lnfraorbital nerve

Posterior superior
and inferior lateral
nasal nerves
(cut ends)

Tympanic cavity

ternal carotid
nerve and p lexus

Maxillary
sinus

Posterior
supenor
alveolar
nerves

cervical ganglion

Presynaptic sympathetic cell
bodies in intermediolateral nucleus
(lateral horn) of gray matter (T1-T5)

Postsynaptic fibers to
vessels (sympathetic) and
glands (parasympathetic)
of nasal caviry maxillary
sinus, and palate

Preganglionic parasympathetic fi bers

Postganglionic parasympathetic fi bers

Preganglionic sympathetic fi bers

Postganglionic sympathetic fi berc

*{r
Plate 44 ]laoal Region



Ophthalmic (Vrl and Maxillarv (V"l Nerves

Communica t ing  branch Anterior ethmoidal nerve

Posterior ethmoidal nerve Supraorbital nerve

Supratrochlear nerve
Long and short ci l iary nerves

Lacrimal gland

Ci l ia ry  gang l ion
Infratrochlear nerve
(from nasoci l iary nerve)

Lacrimal nerve

Nasoc i l ia ry  nerve
Cutaneous branch of
lacrimal nerve

Frontal nerve
Zygomaticotemporal
nerve

Zygomaticofacial
nerve

Tentorial branch

Ophtha lmic  nerve  (Vr )

Trigeminal
(semi lunar )  gang l

Tr igemina l

Men ingea l
branch

Foramen
ro tundum

External
nasal
branch of
anterior
ethmoidal
nerve

lnfraorbital
nerve

Anterior superior
alveolar nerve

Nasal
branch

Mucous membrane
of maxil lary sinus

Foramen
ovare

Mand ibu la r  nerve  (V3)

Maxil lary nerve (V2)

Zygomatic nerve

Nerve (Vidian) of pterygoid canal

Pterygopalat ine gan gl ion

Creater and lesser palatine nerves

Canglionic branches to pterygopalat ine ganglion

Dental and gingival branches

Super ior  denta l  p lexus

Infraorbital nerve entering
infraorbital canal

Middle superior alveolar nerve

4{tr
Posterior superior alveolar nerve
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Mandibular Nerve (V"l

See afso Plates 71,122,

Lateral view

Meningea l  b ranch

Foramen sp inosum

Midd le
meningeal artery

Auriculotemporal
nerve

Posterior
aur icu lar  nerve

Fac ia l  nerve  (V l l )

Chorda tympan i
nerve

L ingua l  nerve

Inferior alveolar nerve (cut)

Nerve to mylohyoid

Medial pterygoid muscle (cut)

Digastr ic muscle (posterior bel ly)

Stylohyoid muscle

*{r Hypoglossal nerve

Submand ibu la r  e land

Subl ingual  nerve

Trigeminal
gang l ion

Ophtha lmic  nerve  (Vr  )

Maxil lary nerve (V2

Mand ibu la r  nerve  (V t )

Anterior division

Tensor vel i  palat ini
nerve and muscle

Ot ic  gang l io

Chorda tympani nerve

Medial pterygoid
nerve and muscle (cut)

Pterygoid hamulus

Lingual  nerve

Anter io r  d iv is ion Temporal fascia
tempora l i s  musc le

Posterior division

Foramen ovale

Posterior
Anterior

lensor  tympan i
musc le  and nerve

Lesser oetrosal nerve

Auriculotemooral nerve

Maxil lary artery

Mylohyoid nerve

Inferior alveolar nerve enterinq
mand ibu la r  fo ramen

Inferior alveolar nerve (cut)

D igas t r i c  musc le  (an ter io r  be l l y )

Masseteric nerve

ateral pterygoid
nerve and muscle

Buccal nerve
and buccinator
muscle (cut)

Submandibular
gangl ion

Subl ingual
g land

Mylohyoid
muscle (cut)

Mental nerve

Ceniculum (geniculate
ganglion) of facial nerve

Tympanic cavity

Chorda tympani nerve

Facia l  nerve (Vl l )

I 
o""o temporal nerves

{r$'
r l ,
d
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Nose and Paranasal Sinuses: Gross Section

Major alar
car t i lage

Nasal vestibule

lnferior nasal conchaNasal septal carti lage

Facial vein

Maxi l lary s inus

Facial artery

Maxi l lary bone

Masseter muscle

Coronoid
process of
mand ib le

Lateral
{
J.

Sphenoid bone

Medial pterygoid
muscle

Lateral pterygoid
plate

pterygoid
musc le  \

Cart i lage
of
aud i to ry
tube

Neck of
mand ib le

Parotid
g land

Retroman-
d ibu la r
ve tn

Closso-
pharyngeal
nerve

Styloid
proceSs

lnternal carotid
Medulla oblongata

Levator veli
palat in i  muscle

Pharyngeal recess

Longus capit is
musc le

Rectus capitis
anter ior
muscte

Superficial
temporal
arrery

Sympathetic
t runk

Styloglossus
muscle

Stylohyoid
muscre

c4#

! /_\

+

.\'i

\ . \

\

Masto id  a i r  ce l l s

Facial nerve

I

Internal
jugu la r  ve in

artery

Vagus nerve

Nasal Region

Hypoglossal nerve
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Paranasal Sinuses

Falx

Brain

Nasal cavit ies

Nasa l  sep tum

Midd le
nasal concha

Midd le
nasal meatus

Maxi l lary s inus

Infer ior
nasal meatus

Inferior nasal concha

Olfactory bulbs

Fronta l  s inus

Orbital fat

Ethmoidal  ce l ls

Opening of
maxi l lary s inus

Infraorbital

Zygomatic

Alveolar

Recesses of
maxil lary
st  nus

Media l  wa l l
of orbit

Opt ic  nerve  ( l l )

Bra in

Hard palate

Oral cavit

Buccinator muscle

ar process of maxil la

of tongue

Subl ingual  g land

Mandib le  (body)

Nasal cavit ies

Nasal septum

*^--J

4{r

Ethmoida l  ce l l s

Orbital fat and muscles

Spheno ida l  s inuses

Opt ic  ch iasm

Plate 48

Horizontal section
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Roots of teeth

Sagittal section

Fronta l  s inus

Opening  o f  f ron tonasa l  duc

Semi lunar  h ia tus
(osteomeatal unit)

Unc ina te  p roc

Open ing  o f
maxi l lary s inus

lnferior nasal concha

Fronta l  s inus

Paranasal Sinuses (continuedl

Ethmoidal air cells
(s i  nuses)

Opening of
sphenoidal  s inus

Sphenoidal  s inus

Middle nasal
concha (cut away)

n ing  in to  midd le  nasa l  meatus

Pterygopalat ine fossa

Max i l la ry  s inus

Lateral dissection

Nasal Region

*{r
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Paranasal Sinuses: Ghanges with Age

Bones of nasal cavity
and paranasal sinus6s
at birth

I Sinrs.r"p.resents one or more anterior ethmoidal cells
I opening into semilunar hiatus of middle nasal meatus

! Sinw represents one or more middle ethmoidal cells
1 opening into middle nasal meatus

I Sinur", represent two or more posterior ethmoidal cells
\ opening into superior nasal meatus

! Spfr"noidal sinus within bony shell (sphenoidal concha)
1 located anterior and lateral to body of sphenoid bone
\ (broken line indicates sinus lateral to sphenoid body)

Body of sphenoid bone

Part of nasolacrimal duct
that formed in depths of
nasooptic furrow

Nasal

Lacrimal bone

Nasolacrimal
foramen (becomes
bony canal)

Part of nasolacrimal
duct within nasal
cavity with slit-like
opening in inferior
nasal meatus

Uncinate process of ethmoid bond

Semilunar

Vestigial remnant
of Rathke's pouch

Medial plate of
pterygoid process

Lower border of highest nasal concha

Lower border of superior nasal concha

Superior nasal meatusPalati
bone

Pterygoid

Groryth of frontal and maxillary
sinu"ses throughout life

Birth

1 year

4 years

7 years

12 years

Adult

Old age

I
I
r
I
ffi
I
I

Frontal sinus
within frontal

Middle nasal concha

Nasal

Nasal cavity

Maxil lary sinus with opening into semilunar hiatus (striped
area represents membrane forming most of medial wall of sinus)

Left orbit

Maxil larv sinus
within maxil la

Middle nasal concha (cut edge) (inferior
nasal concha completely removed)

Nr
Plate 50

Inferior nasal concha

Molar tooth
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lff--

Frenu lum o f  upper

L ingua l  minor  sa l i vary  g land

Deep l ingua l  a r te ry  and verns
and l ingua l  nerve

F imbr ia ted  fo ld

S u b m a n d i b u l a r  d u c t

S u b l i n g u a l  g l a n d

F r e n u l u m  o f  t o n g u e

Sub l ingua l  fo ld  w i th  open ings
of  sub l ingua l  duc ts

S u b l i n g u a l  c a r u n c l e  w i t h  o p e n i
o f  s u b m a n d i b u l a r  d u c t

lnspection of Oral Gavity

L#

Oral Region

Nr
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Roof of llouth

Inc is ive papi l la

Transverse palatine

Palatine raphe

Palatine process
of maxi

Palatine glands

Horizontal plate
of palatine bone

Palatine
aponeurosis
(from tensor
veli palatini
muscle)

Uvular muscle

Molar  minor
salivary glands

Palatopharyngeus
muscle

Palatine tonsil

Anterior view

*{r

folds

Incisive fossa

Creater palatine artery and nerve

Creater palatine foramen

Lesser palatine foramen

Lesser palatine artery and nerves

'endon 
of tensor veli

palatini muscle

Pterygoid hamulus

Interdigitating fibers of
levator veli palatini muscle

Buccinator muscle

Pterygomandibular raphe

Superior pharyngeal
constrictor muscle

Palatoglossus muscle

Basilar part of
occipital bone

Carti laginous part
of auditorv
(pharyngotympanic,
Eustachian) tube

Pharyngobasilar
lascta

Levator veli palatini muscle

Pterygoid hamulus

Superior pharyngeal
constrictor muscle (cut)

Palatopharyngeus muscle

Levator veli palatini muscle (cut)

Tensor veli palatini muscle

Medial pterygoid muscle (

Medial pterygoid plate

Pterygoid

Tendon of tensor veli palatini

Levator veli palatini muscle (cut

Plate 52

Palatopharyngeus muscle (

Posterior view
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Floor of Mouth

Lateral, slightly inferior view

Hyoglossus muscle

Mylohyoid muscle

Fibrous loop for intermediate digastric tendon

Digastric muscle (anterior belly)

Median raphe between mylohyoid muscles

Anteroinferior
view

Hyoglossus
muscle

Posterosuperior view

Inferior alveolar nerve and arterv

Mylohyoid nerve and artery

Submandibular gland and duct

Digastric muscle (anterior belly)

Mylohyoid muscle

Stylohyoid muscle

Digastric muscle (posterior belly)

Fibrous loop for intermediate digastric tendon

*{r
Superior mental spine (genial tubercle)
for origin of genioglossus muscle

Hyoglossus
muscle (cut)

Oral Region

Ceniohyoid muscle

Creater horn
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Muscles Involved in Mastication

For facial muscles see Plate 26

Levator labii
supenons
alaeque nasi
muscre

Levator labi i
supenons
muscte

Zygomaticus
minor  musc le

Zygomaticus
major muscle

Levator
angu l i
o n s
musc le

Orbicular is
or is  muscle

Menta l i s
muscle

Depressor  lab i i
inferioris muscle Depressor  angul i

or is  muscle

Tempora l i s  musc le

Inser t ion  o f  temoora l i s  musc le  to
coronoid orocess of mandible

Parotid duct

Bucc ina tor  musc le

Orbicular is  or is  muscl

*{r

Temporalis muscle

Temporal fascia
Superficial layer
Deep layer

Tygomatic arch

Art icular disc of
temporomand ibu la r  jo in t

Deep part I Masseter
Superf ic ia l  par t  I  muscle

Parotid duct

Bucc ina tor  musc le

Lateral pterygoid
muscte

Masseteric nerve
and artery

Maxil lary artery

Inser t ion  o f
masseter muscle
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Muscles Involved in Mastication (continuedl

,,ti;ij

Articular disc of
j*i

temporomand ibu la r  jo in t

Ar t i cu la r  tuberc le

Lateral pterygoid muscle

Sphenomandibular  l igament

Medial pterygoid muscle

Parotid duct

Bucc ina tor  musc le

Pterygomandibular raph

Super ior  pharyngeal  constr ic tor  musc

Lateral view

Sphenomand ibu la r  l i  gamen

Massetenc  nerve

Middle meningeal artery

Aur icu lo tempora l  nerve

Masseteric artery

Maxillary artery

lnferior alveolar nerve

L ingua l  nerve

Media l  p te rygo id  musc le

Medial pterygoid

Pterygoid hamulus

Nerve to mylohyoid

Otic ganglion Car t i lag inous  par t  o f  aud i to ry'(pharyngotympanic, 
Eustachian) tube

2q
Lateral pterygoid plate

Temporomand ibu la r  jo in t

teral pterygoid muscle

Medial pterygoid muscle

Tensor vel i  palat ini muscle (cut)

Levator vel i  palat ini muscle (cut)

Pterygoid hamulus

4{tr

Choanae

Oral Region

Posterior view
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Teeth

Permanent
(colored blue)
Usual age of

eruption

Central incisor
(B-10 months)
Lateral incisor
(B-10 months

Canine (cuspid)
(16-20 months)

1s t  mo la r
(15-21 months)

2nd molar
(20-24 months)

2nd molar
(20-24 months)

1s t  mo la r
(15-21 months)

Canine (cuspid)
(16-20 months)

Lateral incisor
(15-21 months)

Central incisor

Central incisor (7th year)

Lateral incisor (Bth year)

Canine (cuspid)  (1 1th-12th year)

(6-9 months)

Palatine process
of maxil la

Horizontal
plate of
palat ine
oone\

Central incisors

Lateral incisors

Can ines

l  st premolars

2nd premolars

1st  molar

2nd molars

3rd molars

st premolar (9th year)

2nd premolar  (1Oth  year )

1s t  mo lar  (6 th  year )

2nd molar  (12th-13th year)

l---3rd molars (.1 7th-25thyear)

2nd molar  (12th-13th year)

1st  molar  (6th year)

2nd premolar  (1Oth year)

1st  premolar  (9th year)

e (cuspid)  (1 1 th-12th year)

Lateral incisor (Bth year)

Central incisor (7th year)

Lower permanent teeth

Greater and lesser
palat ine foramina

Upper permanent teeth

4{r
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Teeth (continuedl

Enamel

Dentine and dentinal tubules

Interglobular sPaces

Odontoblast layer

Interproximal sPaces

Dental pulp containing vessels
and nerves

ival (gum) epithelium (stratified)

Cingival groove

Lamina propria of gingiva (gum)
(mandibular or maxil lary periosteum)

Periodontium
(alveolar periosteum)

Root (central) canals
containing vessels and nerves

Bone

Apical foramina

1 2

Premolars

Central Lateral

lncisors

Left upper
permanent
teeth:
labiobuccal

Left lower
permanent
teeth:
labiobuccal
vtew

Canines
(cuspids)4{tr
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Tongue

Epiglottis
Median glossoepiglottic fold

teral glossoepiglottic fold
Vallecula

topharyngeal arch and muscle (cut)
Palatine tonsil (cut)

Lingual tonsil ( l ingual nodules)
Palatoglossal arch and muscle (cut)

Foramen cecum
Terminal sulcus

Vallate papil lae

'Foliate papil lae

Fil iform papil lae

Fungiform papil la
Midline groove (median sulcus)

Dorsum of tongue

4{tr
Lingual tonsil

Fil i form papil lae

Fungiform papil la

Keratinized tip
of papil la

Int r ins ic  muscle

Duct of gland
Crypt

Lymph foll icles
Stratif ied squamous
epithelium
Sustentacular cell
Sensory cell
Taste pore
Lamina propria

Section of
taste bud

Mucous glands
Vallate papilla

Taste buds

Lingual glands (serous glands ofvon Ebner)

Schematic stereogram: area indicated above
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Tongue (continued|

Palatopharyngeus muscle
Palatoglossus

In fe r io r  long i tud ina l  musc le  o f

/

Cenioglossus muscle!

Mylohyoid muscle (cut)

Ceniohyo id  musc le

Submand ibu la r  gang l ion

Deep l ingual  ar tery
and venae comitantes

Artery to fren

Submand ibu la r  duc t

Sub l ingua l  a r te ry  and

Lateral view

Mastoid process

Digastric muscle (posterior
belly) (cut)

process

Pharyngobasilar fascra

Superior pharyngeal constrictor muscle

Stylohyoid l igament

Sty loglossus muscle

Clossopharyngeal part of superior
pharyn geal constrictor

Stylopharyngeus muscle

Stylohyoid muscle

Middle pharyngeal constr ictor muscle

gastric muscle (posterior belly) (cut)

Hyoglossus muscle

lntermediate tendon of digastr ic muscle (cut)

loop for intermediate digastr ic tendon

Superior pharyngeal
constr ic tor  muscle

Styloglossus muscle

Palatoglossus muscle (cut)

Stylohyoid l igament

Stylopharyngeus muscle

Hyoglossus muscle (cut)

ngual artery

External carotid artery

jugular vein

Ret romand ibu la r  ve in

Facial vein

Common t runk  fo r  fac ia l ,
re t romand ibu la r  and
l ingua l  ve ins  (common
facial vein)

Suprahyoid artery

L ingua l  nerve

Hyoid bone Dorsal l ingual artery and vein

4{tr

Oral Region

Ceniohyoid muscki

Hypoglossal nerve Vena comitans of hypoglossal nerve

I  ve in
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Tongue and Salivary Glands: Sections

Orbicular is  or is  muscle

Buccinator muscle

Buccopharyn geal fascia

Facial artery and vein

Pterygomand ibu la r  raphe

L ingua l  nerve  and super io r  pharyngea l  cons t r i c to r  musc le

Masseter muscle
Palatoglossus muscle in palatoglossal arch

Palat ine tonsi l

Palatopharyngeus muscle in palatopharyngeal arc

Ramus o f  mand ib l

Inferior alveolar artery, vein, and nerve

Medial pterygoid muscle

Styloglossus muscle

Facial nerve

Ret romand ibu la r  ve in

External carotid artery

Parotid gland

Stylopharyngeus muscle

Stylohyoid muscle

Sternocleidomastoid muscre

Digastric muscle (posterior belly)

Internal jugular vein, internal carotid artery
and nerves  lX ,  X ,  and X l l  in  caro t id

Superior cervical sympathetic ganglion

Horizontal section
below lingula of
mandible (superior v iew)
demonstrating bed
of parotid gland

4{r

Super io r  long i tud ina l  musc le
Vert ical and transverse musctes
In fe r io r  long i tud ina l  musc le

Longus capi t is  muscle
Prevertebral fascia

Buccopharyn geal fascia
and retropharyngeal space

I 
or tonsu"

Styloglossus muscle
Buccinator  muscle

Muscles of facial expression
Hyoglossus muscle
Cenioglossus muscle
Subl ingual  sa l ivary g land
Submandibular  duct

andibular canal, inferior alveolar artery, vein, and nerve
Lingual nerve

Nerve to mylohyoid
Vena comi tans  o f  hypog lossa l  nerve  ( to  l ingua l  ve in )

L ingua l  a r te ry
.Fac ia l  a r te ry
Hypoglossal nerve (Xl l)

Submandibular sal ivary gland
Submandibular  lymph node Frontal section

behind l  st  molar tooth
(anterior view)
demonstrating
beds of subl ingual and
submandibular glands

Mylohyoid muscle
Fac ia l  ve in

In te rmed ia te  d ieas t r i c  tenoon
Platysma muscle

Plate 60
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Salivary Glands

Superf icial temporal artery and vein
and auriculotemporal nerve

Branches of facial nerve

Transverse facial artery

Accessory parotid gland

Parotid duct

Bucc ina tor  musc le  (cu t )

Masseter muscle

L ingua l  ner

Submand ibu la r  gang l ion

Tongue

Frenu lum o f  tongue

Sub l ingua l  fo ld  w i th  open ings
of  subl ingual  ducts

Subl ingua l  carunc le  w i th  open ing
of  submand ibu la r  duc t

Subl ingual  g land

Submandibular  duct

Sublingual artery and vein

Mylohyoid muscle (cui)

Digastr ic muscle (anterior bel ly)

Submandibular  g land
Hyoid  bone

Parotid gland

Ret romand ibu la r
vein (anterior and
posterior branches)

Digastr ic muscle
(posterior bel ly)

muscle

External jugular vein

Sternocleidomastoid muscle

Common trunk receiving facial,
anterior branch of retromandibular,
and l ingua l  ve ins  (common fac ia l  ve in )

In ternal  jugular  ve in

External carotid artery4{F Facial artery and vein

Parotid gland:
total ly serous

Submandibular  g land:
mostly serous, partially mucous

Subl ingual  g land:
almost completely mucous
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Afferent Innervation of Mouth and pharynx

See also Plates 45, 52, Sg, 64, 1n,1?fg,,l25, ig3, lgs

Trigeminal (V) (maxil lary V2)
Via  super io r  a lveo la r
nerves
Via pterygopalat ine
gang l ion  and nasopa la t ine
and greater and lesser
palat ine nerves

Trigeminal nerve (V) :

Glossopharyngeal nerve 0n {,fffi
Vagus nerve (Xl ;-/"7.//.'r

Facial nerve (Vll)

Facial (Vll) (intermediate nerve)

Glossopharyngeal (lX)
Via pharyngeal plexus
Via  tons i l la r  b ranches
Taste plus general sensation
v ia  l ingua l  b ranches

Via greater petrosal nerve, pterygopalat ine
gang l ion ,  and grea ter  and lesser  pa la t ine  nerves

tr
Trigeminal (V) (maxil lary V2)

a pharyngeal branch of
pterygopalat ine ganglion

Facial (Vll) (intermediate nerve)
Via greater petrosal nerve and
pterygopalat ine ganglion

Vagus (X)
Via internal branch of
super ior  laryn geal  nerve

Glossopharyngeal (lX)
Via pharyngeal plexus

Trigeminal (V)
(maxil lary V2)
Via pterygopalat ine
gang l ion  and
nasopalat ine and
greater  and lesser
pa la t ine  nerves

Via super ior
alveolar nerves

Trigeminal (V)
(mandibular V3)

Via buccal nerve
Via  in fe r io r
a lveo la r  nerve

Via  tons i l la r  b ranches
Taste plus general
sensat ion  v ia
l ingua l  b ranches

Vagus (X) and
glosso-
pharyngeal (lX)

Via pharyngeal
prexus

Vagus (X)
Via in ternal
branch of
supenor
laryngeal
nerve

Trigeminal (V)
(mandibular V3)

i a  l ingua l
nerve

Facial (Vl l)  ( intermediate nerve)

*{r
Taste via chorda tympani and l ingual nervt:

Oral Region



Frontal sinus

Spheno ida l  s inus

Nasal septum

Nasopharynx

Soft palate

Palat ine glands

Hard  pa la te . -  !

Oral cavity

Inc is ive  cana l

Palat ine tonsi l- . .-

Body of tongue

Oropharynx

Foramen cecum

L ingua l  tons i l

Cenioglossus
musc le

Root of tongue

Epiglott is

Mand ib le

Ceniohyoid muscle

Hyo id  bone

Hyoepi glott ic l i  gament

Thvrohvoid membrane

Laryngopharynx

Laryngeal inlet (aditus)

Thyroid cart i lage

Vocal fold

Transverse arytenoid

Cricoid cart i lage

Trachea

Esophagus

Esophageal muscles

Thyroid gla

Superf icial ( investing) layer of deep cervical fascia

Pretracheal fascia

Suprasternal space (of Burns

Manubr ium of  s ternum

Pharynx: Median Section

Pharyngeal opening of auditory
(pharyngotympanic, Eustachian) tube

Sphenoocc ip i ta l  synchondros is

Pharyngeal tonsil

Pharyngeal tubercle of occipital bone

aryngeal raphe

Anter io r  long i tud ina l  l i  gament

terior at lantooccipital membrane

Apica l  l igament  o f  dens

Anter io r
arch of
at las (C1
vertebra)

Dens of
axis (C2
vertebra)

Pharyngeal
constr ictor
muscles

Bucco-
pharyngeal
fascia

Retro-
pharyngeal
space

Prevertebral
fascia and
anterior
longitudinal
l igament

Vertebral
bodies

Sella turcica

i i!:rj"r,

Pharynx

4{tr
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Media lv iew
Median (sagittal) section

4{tr

Sohenoidal  s inus
Pharyngeal tonsil
Torus tubarius
Pharyngeal tubercle (basilar part of occipital bone)
Pharyngeal raphe

Pharyngeal opening of auditory
(pharyngotympanic, Eustachian) tube

Hard palate
Pharyngeal recess

Salpin gopharyngeal fold
Soft oalate
Palat ine glands

Uvula
Semi lunar  fo ld
Supratonsi l lar fossa
Palat ine tonsi l
Palatopharyngeal arch
Palatoglossal arch
Oropharynx
Triangular fold
Tongue (drawn forward and downward)

L ingua l  tons i l
Epiglottis

Vallecula

Pharyngeal mucosa removed

Car t i lag inous  par t  o f  aud i to ry  (pharyngotympan ic ,  Eus tach ian)  tube
Medial pterygoid plate

Tensor vel i  palat ini muscle and tendon
Levator  ve l i  pa la t in i  musc le
Ascending palat ine artery

Pharyngeal branch of ascending pharyngeal artery
Lesser palat ine artery

Sa lp ingopharyngeus musc le
Pterygoid hamulus

Pterygomandibular raphe
Tonsi l lar branch of lesser palat ine artery
Superior pharyngeal constr ictor muscle

Tonsi l lar branch of ascending pharyngeal artery
Palatoglossus muscle

Palatopharyngeus muscle
Tonsi l lar branch of ascending palat ine artery

Tonsi l lar branch of facial
Tonsi l lar branch of dorsal l ingual artery

Glossopharyngeal nerve ( lX) and tonsi l lar branch
Sty lohyo id  l igament
Hyoglossus muscle

Middle pharyngeal constr ictor muscle
Sty lopharyngeus musc le
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Hyoglossus
muscle

Ceniohyo id
muscte

Mylohyoid
muscte

Hyo id  bone

Thyrohyoid
memDrane

Thyro id  car t i lage

Median
cricothyroid l igament

Corn icu la te  and

Muscles of Pharynx: Median (Sagittall Section

Medial pterygoid plate

Cart i laginous part of auditory (pharyngotympanic, Eustachian) tube

Tensor vel i  palat ini muscle

Pharyngobasi lar fascia

Levator vel i  oalat ini muscle

Pa la t ine  aooneuros is  and tendon o f
tensor  ve l i  oa la t in i  musc le

Pharyngeal  tuberc le (basi lar  par t  of  occ ip i ta l  bone)

Pharyngea l  raphe

Anter io r  long i tud ina l  l igament

Anterior at lantooccipital membrane

Apica l  l igament  o f  dens

lp ingopharyn geus muscle

Muscles of soft palate

Palatopharyngeal sphincter (Passavant's r idge)

Pterygo id  hamulus

Superior pharyngeal constr ictor muscle

Pterygomandibular raphe

Palatopharyngeus muscle

Bucc ina tor  musc le

Clossopharyngeal part ol
superior pharyngeal constr ictor

Stylopharyngeus muscle

Stylohyoid l igament

Styloglossus muscle

Middle pharyngeal constr ictor muscle

ibers to pharyngoepiglott ic fold

Buccopharyngea l  fasc ia  and
retropharyngeal space

Prevertebral fascia and anlenor
long i tud ina l  l igament

In ternal  branch of  super ior  laryngeal  nerve

Long i tud ina l  pharyn  gea l  musc les

In fe r io r  pharyngea l  cons t r i c to r  musc le

Pharyngea l  aponeuros is

Cr icopharyngeus musc le
(part of inferior pharyngeal constr ictor)

r i co id  a t tachment  o f  long i tud ina l
esophagea l  musc le

Ci rcu la r  esophagea l  musc le

on g i tud ina l  esophagea l  musc le

. . .  Marg ins  o f  midd le  pharyngea l
cons t r i c to r  musc le

- Margins and attachments of inferior
pharyn geal constr ictor muscle

arytenoid cart i lages

Cricoid cart i lage # r
Trachea

Plate 65



Pharynx: Opened Posterior View

\

Nasopharynx

Oropharynx

Laryngopharynx

Esophagus

Base o f  sku l l  (bas i la r  par t  o f  occ ip i ta l  bone)

Pharyngeal tonsi l

Nasal septum

Torus tubarius

Pharyngeal opening
of auditory (pharyngotympanic,
Eustachian) tube

recess
Parotid gland

Torus levatorius (fold
caused by levator
veli palatini muscle)

Salpingopharyngeal fold
Soft palate

Ang le  o f  mand ib le

bular gland
Uvula

Palatine tonsi l

Root of tongue

Palatopharyngeal arch
Prominence caused by greater horn
of hyoid bone
Epiglottis

Laryngeal inlet (aditus)

Prominence caused by super ior  horn
of thyroid cart i lage

ielottic fold
Piri form fossa (recess)

Cuneiform tubercle
Fold over internal branch
of superior laryngeal nerve

Corniculate tubercle

Interarytenoid notch

over  lamina
of cr icoid cart i lage

4{tr

Plate 66
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Muscles of Pharynx: Partially Opened Posterior View

Basilar part of occipital bone Pharyngea l  tuberc le
' t \

*
}i,ilri:l, *-

Pharyngeal
tonsil

\ : Carti laginous part
of auditorySty lo id

process

Digastric
muscle
(Poster lor
bel ly)

Stylohyoid
muscte

Stylopharyngeus
muscre

Accessory muscle
bundle f rom
Petrous part of
tempora l  bone

Media l
p te rygo id  musc le

Pharyngobasi lar fascia

Pharyngeal raphe

Superior pharyngeal
cons t r i c to r  musc le

Hyoid bone (t ip of greater

Middle pharyngeal constr ictor musc

Epiglott is

Inferior pharyngeal constr ictor muscle

Cuneiform tubercle

Corniculate tuberc le

(Transverse and obl ique)
ary teno id  musc les

Posterior cr icoarytenoid muscle

Cr icopharyngea l  musc le  (par t  o f
inferior pharyngeal constr ictor)

Lon g i tud ina l  esophagea l  musc le

(pharyngotympan ic ,
Eustachian) tube

Pharyngobas i la r
fascia

Choana

Levator vel i
pa la t in i  musc le

Superior pharyngeal
constr ictor muscle

Salp ingopharyngeus
muscte

Uvu la

Palatopharyn geus muscle

Midd le  pharyngea l
constr ictor muscle

Stylopharyngeus muscle

Pharyn goepi glottic fold

Aryepiglottic fold

lnferior pharyngeal
constr ictor muscle (cut edgeJ

Long i tud ina l  pharyngea l  musc les

Super ior  horn of
thyroid carti lage

Thyrohyoid membrane

lnternal branch of
superior laryngeal nerve

Pharyngea l  aponeuros is

Cr icopharyngeus musc le  (par t  o f
inferior pharyngeal constr ictor)

Posterior border of thyroid cart i lage lamina

id attachment of longitudinal
esophageal muscle

Pharynx

4{tr
ular esophageal muscle
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Muscles of Pharynxl Lateral View

Pharyngobasi lar fascia

Tensor  ve l i  pa la t in i  musc le

Levator vel i  palat ini muscte

Lateral pterygoid plate

Pterygo id  hamulus

Bucc ina tor  musc le  (cu t )

P terygomand ibu la r  raphe

Buccinator crest
o f  mand ib le

Obl ique l ine
o f  mand ib le

Digastr ic muscle (anterior bel ly

My lohyo id  musc le

Hyo id  bone

Stylohyoid muscle (cut)

Thyroid cart i lage

Median  c r ico thyro id  l i

Cricothyro id muscle

Cr ico id  car t i lage

Trachea

igastr ic muscle
(posterior belly) (cut)

yloid process

Superior pharyngeal constr ictor muscle

Styloglossus muscle

Stylohyoid l igament

Stylopharyngeus muscle

Midd le  pharyngea l  cons t r i c to r  musc le

Hyog lossus  musc le

reater horn of hyoid bone

r io r  horn  o f  thy ro id  car t i lage

Thvrohvo id  membrane

Inferior pharyngeal constrictor muscle

Tendinous arch

Zone of sparse muscle fibers

Cr icopharyngeus muscle
(part of inferior pharyngeal constrictor)

sopnaSus

Plate 68
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5i"'{i',..',",. {
Supraorbital a

Supratrochlear  ar

Midd le  men ingea l  a r te ry

Deep temporal arteries

Dorsal nasal a

Masseteric artery

Angu lar  a r te ry

Infraorbital artery

Sphenopa la t ine  ar te ry

Descend ing  pa la t ine

Poster io r  super io r
alveolar artery

Super io r  lab ia l  a r t

Buccal artery

Bucc ina tor  musc le
and parotid duct (cut)

In fe r io r  lab ia l  a r t

Super io r  pharyngea l
cons t r i c to r  musc le

Mental branch of
in fe r io r  a lveo la r  a r t

Inferior alveolar artery
and l ingua l  b ranch

Facial artery

Submenta l  a r te ry

My lohyo id  b ranch o f
in fe r io r  a lveo la r  a r te ry

Submand ibu la r  g land

Hypog lossa l  nerve  (X l l )

Suprahyoid arter

External carotid artery

Super io r  la ryngea l  a r t

Super ior  thyro id a

Cr ico thyro id  a r

Common caro t id

Vertebral artery

Subclavian artery

Arteries of Oral and Pharyngeal Regions

Transverse
facial
artery (cut)

Superf icial
temporal artery

Maxillary artery

Posterior auricular artery

Ascending pharyngeal artery

Occipital artery and
s ternoc le idomasto id  b ranch

Clossopharyngea l  nerve  ( lX)

Ascending palat ine artely

Tonsil lar artery

Facial artery

L ingua l  a r te ry

Ascend ing  pharyngea l  a r te ry

Internal carotid artery

Vagus nerve (X)

Superior cervical
cardiac nerve

Sympathetic trunk

Anter io r  sca lene musc le

Phren ic  nerve

Midd le  sca lene musc le

Ascendin g cervical artery

Inferior thyroid artery

cervical artery

Suprascapular artery

Costocervical trunk

Thyrocervical trunk

Pharynx

4{tr
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Veins of Oral and Pharyngeal Regions

See also Plates 23,31,'lO4

Supra t roch lear  ve in

Supraorb i ta l  ve in

Nasofrontal vein

Super io r  ophtha lmic  ve in

Angu lar  ve in

External nasal vein

Emissary vein (of Vesalius)
communica t ing  w i th
cavernous  s tnus

lnfraorbital vein

Posterior superior 5;
alveolar veins

Palat ine vein

Pterygoid plexus

Super ior  lab ia l  ve i

Deep facial vein

Max i l la ry  ve ins

In fe r io r  lab ia l  ve in

Mental vein

Facial vein and a

External palat ine vei

Submenta l  ve in

Submand ibu la r  g land

Vena comitans of
hypoglossal nerve

Dorsa l  l ingua l  ve in  cours ing
medial to hyoglossus muscle

L ingua l  ve in

Communica t ion  to  an ter io r  jugu la r  ve in

Super io r  la ryngea l  ve in

Super io r  thy ro id  ve in

Thyroid gland

Midd le  thyro id  ve in

Inferior thyroid vei

Terminat ion  o f  an ter io r  jugu la r  ve in  (cu t )

Left brachiocephalic vein

Occ ip i ta l  ve in
and artery

Superf icial temporal
vein and artery

Transverse facial vein (cut)

Posterior auricular vein

Ret romand ibu la r  ve in
(anterior and
posterior branches)

External jugular vein (cut)

Inferior alveolar vein and artery

ipital vein and artery

Hypog lossa l  nerve  (X l l )

Common t runk  rece iv ing
facial,  anterior branch of
retromandibular, and
l ingua l  ve ins  (common fac ia l  ve in )

External carotid artery

In te rna l  jugu la r  ve in

Common carotid artery

Vagus nerve (X) and
sympathetic trunk

iddle scalene muscle

Anter ior  scalene muscle

External  jugular  ve in (cut)

Transverse cervical
vein (cut)

Suprascapular vein (cut)

Subclavian artery

Subc lav ian  ve in

Plate 70
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Nerves of Oral and Pharyngeal Regions

Zygomaticotemporal nerve (V2)

Deep temporal nerves (V3

Masseteric nerve (V3)

Mand ibu la r  nerve  (V3)

Nerve to medial pterygoid and
tensor vel i  palat ini muscles (V:) (cut)

Zygomaticofacial nerve (V2

Maxi l lary nerve (Vz)

Inf raorb i ta l  nerve (Vz)

Pterygopalat ine ganglion

Creater and lesser
pa la t ine  nerves  (V2)

Anter io r ,  m idd le ,  and pos ter io r
super io r  a lveo la r  nerves  (V2)

Nerve to lateral pterygoid
musc le  (V3)  (cu t )

Bucca l  nerve  (V : ) -

Chorda tympan i  nerve  (V l l )

L ingua l  nerve  (V3)

Medial pterygoid muscle (cut)
( lateral pterygoid removed)

ln fe r io r  a lveo la r
nerve (V:)

Mental nerve (Vr)

Nerve to mylohyoid (V3)

Submand ibu la r  gang l ion

Clossopharyngeal nerve ( lX)
and tons i l la r  b ranch

Hypog lossa l  nerve  (X I l )

Caro t id  nerve  ( lX)  and caro t id

Nerve  to  thyrohyo id  musc le  (C1,2  v ia  X l l )

Internal and external branches
of  super io r  la ryngea l  nerve  (X

Nerves to superior and inferior bel l ies of omohyoid,
sternohyoid, and sternothyroid muscles (ansa cervical is)

Recurrent laryngeal nerve (X)

Sympathetic trunk and middle cervical

Common carotid artery

Vertebral artery

Pharyngeal plexus composed of
branches from glossopharyn geal
(lX), vagus (X), and sympathetic
nerves

Au ricu lotem po ra I
nerve (V:)

meningeal artery

Superficial temporal
artery (cut)

Facial nerve (Vll) (cut)

Maxil lary artery
Accessory nerve (Xl) (cut)

C1 spinal  nerve
(ventral ramus) (cut)

2 spinal nerve
(ventral ramus) (cut)

Internal carotid artery
External carotid artery
Vagus nerve (X) and superior
cervical cardiac branch

C4 spinal  nerve
(ventral ramus) (cut)

Phrenic nerve (C3,  4,  5)
cervical artery

Midd le  sca lene musc le

r scalene muscle

Brachial plexus (cut)

Thyrocervical trunk

Subclavian artery

Ansa cerv ica l is  (Cl ,2, r ,  I  
s lPer ior  root

( lnferior root,

*{r
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Lymph Vessels and Nodes of Head and Neck

Superficial parotid nodes
(deep parotid nodes
deep to and wi th in
parotid gland)

Subparotid node

Facial nodes
Nasolabial
Buccinator

Mandibular
nodes

Submandibular
nodes

Submental
nodes

Suprahyoid node

Superior deep lateral cervical
(internal jugular) nodes-

Superior thyroid nodes

Juguloomohyoid node

Anterior deep cervical
(pretracheal and thyroid) nodes
(deep to infrahyoid muscles)

Anterior superficial cervical
nodes (anterior jugular nodes

Jugular  t runk

Supraclavicular nodes*

Subclavian trunk and nooe

nodes

Mastoid nodes

Sternocleidomastoid
nodes

Superior lateral
superficial cervical
(external jugular)
node

Jugulodigastr ic node

superficial cervical
(spinal accessory)
nodes

Intercalated node

Inferior deep
lateral cervical
(scalene) node

Thoracic duct

Transverse
cervical
chain of
nodes

4{tr*The supraclavicular group of nodes (also
known as the lower deep cervical group),
especially on the left, are also sometimes
referred to as the signal or sentinel lymph
nodes of Virchow or Troisier, especially when
sufficiently enlarged and palpable. These
nodes (or a single node) are so termed because
they may be the first recognized presumptive
evidence of malignant disease in the viscera.
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Lymph Vessels and Nodes of Pharynx and Tongue

Pharyn gobasilar fascia

Retropharyngeal nodes

Internal  jugular  ve in

Digastric muscle (posterior belly)

Sternocleidomastoid muscle

lntercalated node

f ugulodigastric node

Deep lateral cervical
( internal jugular) nodes

Juguloomohyoid node

entral collecting vessels

Marginal collecting vessels

Basal collectin g vessels

Communication to

Lymphatic drainage of pharynx:
posterior view

Lymphatic drainage of tongue

Submental node

Submandibular  node

Jugulodigastric node

Deeo lateral cervical
( internal jugular) nodes

Pharynx

fuguloomohyoid node
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Thyroid Gland: Anterior View

External carotid Hyoid bone

Internal carotid arterv Superior laryngeal nerve

Superior thyroid artery and
Internal branch
External branch

Superior laryngeal artery Thyroid carti lage (lamina)

Median cricothyroid
ligament

Cricothyroid muscles

Cricoid cartilage

Thyrohyoid membrane

Ansa
cervical is

t Superior root
{ Inferior root-

Common carotid

Internal jugular vein

Middle thyroid vein

Inferior thyroid veins

Ascending cervical artery

lnferior thyroid artery
Pretracheal lymph nodes

'Phrenic nerve
Superficial cervical artery

Anterior scalene muscle
Suprascapular artery

Vagus nerve (X)
Thyrocervical trunk

External jugular vein
Subclavian
artery and Anterior jugular vein

Vagus nerve (X) 1st rib (cut)

Right recurrent
laryngeal nerve

Left recurrent laryngeal nerve

Brachiocephalic trunk

Brachiocephalic veins

Supenor vena cava

Aortic arch

Thyroid cart i lage

Cricothyroid l igament

Common carotid artery

Medial margin of
sternocleidomastoid muscle

Cricothyroid muscle

Cricoid cart i lage

Thyroid gland

Plate 74
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Superior pharyngeal
constrictor muscle

Middle pharyngeal
constrictor muscle

Tip of greater horn
of hyoid [ens-

Inferior pharyngeal
constrictor muscle'

Pharyngeal raphe

Zone of sparse
muscle fibers

Cricopharyngeus
muscle (part of inferior
pharyngeal constrictor)

Circular esophageal
muscle in V-shaped
area of sparse
longitudinal muscle
f ibers (area of Laimer)

Longitudinal
esophageal muscle

lnferior thvroid vein

Trachea

lnferior bulb of
in ternal  jugular  ve in

Vertebral arterv

Left subclavian
arterv and vein

Internal thoracic
artery and vein

Left brachiocephalic vein

Left recurrent laryngeal

Arch of aorta

Left vagus nerve

Thyroid Gland and Pharynx: Posterior View

External carotid arterY

lnternal carotid arterY

Facial artery

Lingual artery

Superior laryngeal nerve
-lnternal branch

External branch

Superior thyroid arterY

Superior laryngeal arterY

Common carotid arterY

Vagus nerve (X)

Internal jugular vein

Thyroid gland
(right lobe)

Superior parathyroid gland

cervical artery

Inferior parathyroid gland

lnferior thyroid artery

Right recurrent laryngeal nerve

cervical artery

artery

Thyrocervical trunk

Right subclavian
artery and vein

Right brachiocephalic vein

Brachiocephalic trunk

Right vagus nerve (X)

Superior vena cava

Thyroid Gland and Larynx Plate 75



Parathyroid Glands

See also Plate 80

Posterior view

Super ior  laryngeal
Internal branch
External branch

Vagus nerve (

Epiglottis

Superior thyroid

Common carotid artery

Fibrous capsule of
thyro id g land (cut)

Superior parathyroid gland

Left lobe of thyroid gland

Ascending cervical arter

Inferior parathyroid gland

Left recurrent laryngeal nerve

Esophagus

Subclavian artery

Trachea

Right lateral view

External carotio

Superior laryngeal arte

Super ior  thyro id ar tery (c

Inferior pharyngeal constr ictor muscle

Common caro t id  a

In ternal  jugular

Inferior thyroid artery

Right recurrent laryngeal nerve

hyrohyo id  membrane

Hyo id  bon

External carotid artery

Internal carotid artery

Superior thyroid artery

Superior laryngeal artery

Inferior pharyngeal
constrictor muscle (cut)

Common carotid artery

Fibrous capsule of
thyroid gland (cut)

Cricopharyngeus muscle (part of
inferior pharyngeal constrictor)

Superior parathyroid gland

Right lobe of thyroid glano

Inferior parathyroid glano
(may be more caudally located,
even wi th in mediast inum)

lnferior thyroid artery

recurrent laryngeal nerve

Superf icial cervical artery

Suprascapular artery

Thyrocervical trunk

Vertebral artery

Subclavian artery

Brachiocephal ic  t runk

lnternal branch of
superior laryngeal nerve

External branch of
superior laryngeal nerve

Superior parathyroid gland

Thyroid g land ( r ight  lobe)
(retracted ante riorly)

Inferior parathyroid gland

*{r
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Cricoid
carti lage

Anterior view

Right lateral view

Hyoid bone

Thyrohyoid membr

Superior horn of thyroid cartil

Corniculate carti lage

Arytenoid carti lage

Superior thyroid notch

Thyroid carti lage lami

Vocal l igament

Median cricothyroid l igament

Inferior horn of thyroid

Cricoid cart i lage

Trachea

Hyoepiglottic l igament

Hyoid bone

Thvrohvoid membrane

Thyroid carti lage lamina

Obl ique l ine

arynSeal promrnence

Corniculate cart

Arytenoid

Muscular process

Gartilages of Larynx

Posterior view

Corniculate cartilage

Muscular process I Arytenoid
Vocal process f cartilage

*{r
Medial view, median

Thyroid Gland and Larynx

Cricothyroid joint

(sagittal) section
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lntrinsic Muscles of Larynx

piglott is

yepiglott ic
fold

Cuneiform
tubercle

Corniculate
tubercle

Aryepiglottic
muscle

Obl ique

Foramen for superior
laryngeal vessels and
internal branch of
superior laryngeal nerve

and transverse
arytenoid muscles

Posterior cricoarytenoid
muscle

arytenoid muscle

Transverse
arytenoid muscle

Posterior
cricoarytenoid
muscle

ricoid carti lage

Epiglottis

Straight
part
Obl ique
part

Cricothyroid
muscte

I
t

Right lateralviewPosterior
view

Aryepiglott ic
muscle

Obl ique and
transverse
arytenoid muscles

Posterior
cricoarytenoid
muscle

Thyroepiglottic
muscte

Thyroarytenoid
muscte

Lateral
cricoarytenoid
muscte

Conus e last icus

Posterior cr icoarytenoid muscre

Lateral cr icoarytenoid

Transverse and oblique arytenoid muscles

Cricothyroid muscle

Thyroarytenoid muscle

Vocalis muscle

Vocal l igament

Arytenoid
cart i lage

Cricothyroid
muscle (cut away)

Lateral dissection

T

Conus
elasticus

Nr
Lamina of
thyroid
carti lage

Lamina of
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Nr

Cricothyroid joint
(pivot point)

Action of posterior cricoarytenoid muscles
Abduction of vocal ligaments

Action of transverse and oblique arytenoid muscles
Adduction of vocal l igaments

Actions of Intrinsic Muscles of Larynx

Action of cricothyroid muscles
Len gthening (increasing tension)

of vocal ligaments

Action of vocalis and thyroarytenoid muscles
Shortening (relaxation) of vocal l igaments

Action of lateral cricoarytenoid muscles

++
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Nerves of Larynx

Right lateralview

Right vagus nerve (

Anomalous r ight inferior
laryngeal nerve (not recu

Anomalous (retroesophageal)
r ight subclavian artery

Right common carotid

Super ior
laryngeal nerve

Internal branch
External branch

Cricothvroid muscle

Cricopharyngeus muscle
(part of inferior
pharyn geal constrictor)

Internal branch of
superior laryngeal nerve

Sensory branches to larynx

of Calen

Aryepiglottic muscle

Thyroepi glottic muscle

Transverse and oblique
arytenoid muscles

Thvroarvtenoid muscle

Vocalis muscle

Lateral cricoarvtenoid muscle

Posterior cricoarvtenoid muscle

Thyroid articular surface

Anterior and posterior branches of
inferior laryngeal nerve

Right recurrent laryngeal nerve

Left vagus nerve (X)

Left common carotid artery

Left inferior laryngeal nerve

recurrent laryngeal nerve

Left subclavian artery

Anomalous (retroesophageal)
right subclavian artery originating
from left side of aortic arch

Left recurrent laryngeal nerve

Right lateralview:
thyroid cartilage lamina removed

Right recurrent
laryngeal nerve

Arch of aorta

Anterior view:
anomalous right
inferior laryngeal
nerve, not recurrent,
associated with
anomalous right
subclavian arterv Nr
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l nser t ion  o f  leva tor
super ior is  muscle

Orb i ta l  sep tum

Super ior  tarsus

Latera l  pa lpebra l  l igament
and over ly ing  raphe

In fer io r  ta rsus

Orb i ta l  sep tum

Zygomat ic  bone- -F

Levator  pa lpebrae super io r is  musc le

Orbi ta l  septum

Super io r  ta rsa l  (Mi . i l l e r ' s )  musc le  (smooth)

Super io r  con junc t iva l  fo rnrx

Orb icu la r is  ocu l i  musc le  (pa lpebra l  par t )

Super ior  tarsus

Tarsa l  (me ibomian)  g lands

Sebaceous g lan

Eyelashes (c i l ia)

Openings  o f  ta rsa l  g lands

ln fer ior  tarsus

Orb icu la r is  ocu l i  musc le  (pa lpebra l  par t )

I  n fe r io r  con junc t iva l  fo rn ix

Orb i ta l  sep tum

Super io r  lac r ima l  pap i l la  and punc tum

P I i c a  s e m i l u n a r i s

Lacr ima l  carunc le  in
lacr ima l  lake  ( lacus  lac r ima l is )

In fe r io r  lac r ima l  pap i l la  and punc tum

Sclera

Cornea

- L e n s

Anter ior  chamber

l r is

Poster ior  chamber

Supraorbital artery and nerve

Supra t roch lear  a r te ry  and nerve

Dorsa l  nasa l  a r te ry
and in f ra t roch lear  nerve

Lacrimal sac

Media l  pa lpebra l  l igament

Max i l la  ( f ron ta l  p rocess)

Infraorbital artery and nerve

Bu lbar  con junc t iva

Palpebral conjunctiva

Eyelids

Plate 81

Super io r  pa lpebra l  con junc t iva
tarsa l  (me ibomian)  g lands
s h i n i n g  t h r o u g h

Corneosc le ra l  junc t ion
(cornea l  l imbus)

Bu lbar  con junc t iva
over sctera

I  n fe r io r  con junc t iva l  fo rn ix

Fronta l  bone

pa lpebrae

Orbit and Gontents



Lacrimal Apparatus

See also Plates 45, 133

Orb i ta l  par t  o f
Iacr ima l  g land

Palpebral part of
lacr imal  g land -

Excretory ducts of
lac r ima l  g land

Pl ica  semi lunar is

Lacr ima l  carunc le

In fe r io r  lac r ima l  pap i l la  and punc t

Frontal bone (cut away)

Orb i ta l  par t  o f
lac r ima l  g land

Palpebral part of
lac r ima l  g land -

Excretory ducts of
lac r ima l  g land

Pl ica  semi lunar is
and lacr ima l

Lacr ima l  carunc le

In fe r io r  lac r ima l  pap i l la  and punc tum

Open ing  o f  naso lacr ima l  duc t

6sjtif'a€:+

Super io r  lac r ima l  pap i l la  and punc tum

Lacr ima l  cana l icu l i

Lacrimal sac

Naso lacr ima l  duc t

Open ing  o f
naso lacr ima l  duc t

Super io r  lac r ima l  pap i l la  and punc tum

4{tr

Lacr ima l  cana l icu l i

Lacr ima l  sac

aso lacr ima l  duc t

Midd le  nasa l
concna

Nasal cavity

In fe r io r  nasa l
concha (cu t )

In fe r io r  nasa l  meatus
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Horizontal section

Media l  pa lpebra l  l igament

Nasal cavity

Check l igament  of
medial rectus muscle

Ethmoidal  ce l ls

Periorbita

Medial  rectus muscle
and fascial sheath

Fascial sheath of eyeball
(Tenon's capsule)

Sclera

Sphenoidal  s inus

Frontal section

Suoer io r  rec tus  musc le
and fascial sheath

Lacrimal gland

Lateral rectus muscle and
fascial sheath

Periorbita

Sc le r

Fascial sheath of eyeball
(Tenon's capsule)

Episcleral space

Ret robu lbar  fa t  (o rb i ta l  fa t

Super ior  orb i ta l

Lacr ima l  nerve  (V t  )

Fron ta l  nerve  (V t )

Trochlear nerve ( lV)

Super io r  ophtha lmic  ve in

Lateral rectus

Super io r  b ranch o f  ocu lomotor  nerve  ( l l l )

Inferior orbital f issure

Muscle attachments and nerves and vessels entering orbit

Fascia of Orbit and Eyeball

Tarsus of eyel id

Palpebral conjunctiva

Bulbar  conjunct iva

Cornea

Lateral palpebral l igament

r  , -Check  l igament  o f
lateral rectus muscle

Periorbita

Sclera

Fascial sheath of eyeball
(Tenon's capsule)

Episcleral space

Lateral rectus muscle
and fascial sheath

Retrobulbar fat
(orbital fat body)

Common tendinous r ing

Levator palpebrae superioris muscle and fascial sheath

Superior obl ique muscle and fascial sheath

Medial rectus muscle and fascial sheath

Periorbita

Ethmoidal cel l

ascial sheath of eyeball
(Tenon's capsule)

lnferior rectus muscle
and fascial sheath

In fe r io r  ob l ique musc le
and fascial sheath

Infraorbital nerve (V2)

Levator palpebrae superioris muscle

Super io r  ob l ique musc le

Suoerior rectus muscle

Medial rectus muscle

lnferior rectus muscle

ln fe r io r  b ranch o f  ocu lomotor  nerve  ( l l l )

4{r
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Abducent  nerve  (V l ) Nasoc i l ia ry  nerve  (V1)
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Extrinsic Eye Muscles

Right lateral view Super ior  obl ique muscle

Levator palpebrae superioris muscle

Suoerior rectus muscle

Medial rectus muscle

Common tend inous  r ing

Lateral rectus muscle (cut)

Inferior rectus muscle

Superior view

Super ior  obl ique muscle

Medial rectus muscle

Inferior rectus

Common tend inous  r ing

Innervation of extrinsic eve muscles:
anterior view

Levator palpebrae
superioris muscle

Superior rectus
Oculomotor
nerve ( l l l ) Medial rectus muscle

Inferior rectus

,Trochlea (pulley)

Opt ic  nerve  ( l l )

al rectus muscle (cut)

lnferior oblique muscle

perior tarsus

Levator palpebrae
superioris muscle (cut)

Superior rectus muscle (cut)

Lateral rectus muscle

Optic nerve (l l)

Superior rectus muscle (cut)

Levator palpebrae superioris muscle (cut)

Super ior  obl ique musclet Trochtear
( nerve (lV)

4{tr

cF
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In fer ior  obl ique
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Superior view

Supratrochlear a

Dorsal nasal arterv

Anter ior  meningeal

Anterior ethmoidal

Posterior ethmoidal

Continuation of ophthalmic arter

Muscular  branch

Ophthalmic

Internal carotid artery

Arteries and Veins of Orbit and Eyelids

Medial palpebral artery

ateral palpebral artery

Supraorbital artery

Zygomatic branches

Posterior cil iary arteries

Muscular  branch

Lacrimal artery

Central retinal artery

Supraorbital artery

Supratrochlear artery

nasal artery

Superior medial
palpebral artery

Angular artery

lnferior medial
palpebral artery

Super ior  and infer ior
palpebral arterial arches

Facial artery

(X = anastomosis of vessels from
external and internal carotid arteries)

Anterior view

Frontal branch of
superficial temporal

Superior lateral palpebral

Inferior lateral palpebral arter

Zygomaticofacial artery

Transverse facial

Infraorbital artery

Lateral view

In fe r io r  ophtha lmic  ve in

Pterygoid

Maxil lary vein

Ret romand ibu la r  ve i

Supratrochlear vein

Supraorbital vein

Super io r  ophtha lmic  ve in

Cavernous s inus

Nasofrontal vein

Angular  ve in

Vort icose veins

Facial vein

4{F
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Deep facial vein
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Nerves of Orbit

-&lLrJ eSuperior view

Supratrochlear nerve

Medial rectus muscle

Super ior  obl ique muscle

Infratrochlear nerve

Nasoci l iary nerve

Trochlear nerve ( lV)

Common tend inous  r ing

Ophtha lmic  nerve  (V1

Opt ic  nerve  ( l l )

Internal carotid artery
and nerve plexus

Ocu lomotor  nerve  ( l l l )

Trochlear nerve ( lV) ,

Abducent nerve (Vl)

Tentorium cerebell i

Superior view:
levator palpebrae superioris,
superior rectus, and superior
oblique muscles partially
cut away

Supratrochlear nerve (cut)

Supraorbital nerve branches(cut)

Infratrochlear n

Anterior ethmoidal

Opt ic  nerve  ( l l )

Posterior ethmoidal nerve

Super io r  b ranch o f
ocu lomotor  nerve  ( l l l )  (cu t

Nasoci l iary nerve

Internal carotid plexus

Trochlear nerve ( lV) (cut)

Ocu lomotor  nerve  ( l l l )

Abducent  nerve  (V l )

Levator palpebrae superioris muscle

Super ior  rectus muscle

Lacrimal gland

Lacrimal nerve

Lateral rectus muscle

Frontal nerve

Maxillary nerve (Vz)

Meningeal branch
of maxil lary nerve

Mandibular  nerve (V:)

Lesser petrosal nerve

Meningeal branch
of mandibular nerve

Creater petrosal nerve

Tr igemina l  (semi lunar )  gang l ion

Tentorial (meningeal)
branch of ophthalmic nervei:!;1

i
il-

Long ci l iary nerves

Short ci l iary nerves

Lacrimal nerve

Ci l iary gangl ion

Parasympathetic root of cil iary
ganglion (from inferior branch
of oculomotor nerve)

thetic root of cil iary
ganglion (from internal
carotid olexus)

Sensory root of ci l iary ganglion
(from nasocil iary nerve)

Branches to inferior
and medial rectus muscles

Abducent  nerve  (V l )

Inferior branch of
oculomotor nerve ( l l l )

Lacrimal nerve

Frontal nerve (cut)

Ophtha lmic  nerve  (V1) *{r
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Hor izonta l  sect ion

Zorru lar  f ibers
( s u s p e n s o r y  l i g a m e n t  o f  l e n s )

S c l e r a l  v e n o u s  s i n u s
( c a n a l  o f  S c h l e m m )

C a p s u l e  o f  l e n s

Eyeball

I  ang le

'ocesses

Bu lbar  con junc t iva

I Ora serrata

Cornea

mber

Posl

Anter io r  cha

er io r  cha

I r idoco

t l
Sclera l  spu  r

C i l ia ry  body  and c i l ia ry  n rusc le

Ci l ia ry  par t  o f  re t in . r

Tendon o1
la te ra l  rec tus
m u s c l e

4{tr"

\

\.

Tendon
m e d i a l
musc te

V i t reous  body

Hya lo id  cana l

Lamina c r ib rosa  o f  sc le ra

O p t i c  n e r v e  ( l l )

Cent ra l  re t ina l
a r te ry  and ve in

I  s p a c e /

Sc le ra

sheath  o f
' s  capsu le

,
I
I
t
{

I
\
\
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Subarachno id  spac 'e
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Anterior and Posterior Ghambers of Eye

Schwalbe's line Posterior limiting lamina
(Descemet's membrane)Trabecular meshwork and spaces

of iridocorneal angle (of Fontana)

Scleral venous sinus (canal of Schlemm) Cornea

lr idocorneal angle

Pectinate ligament

Major arterial
circle of ir is

Anterior cil iary vein

Bulbar
conjunctiva

Sclera

Dilator pupil lae
muscle

Endothelium of anterior chamber

Anterior chamber

Pigment
epithelium
(iridial part of
retina)

Sphincter pupillae muscle

Minor arterial
circle of ir is

Nucleus of lens

Capsule of lens

4{tr

Ciliary body

Perichoroidal space

Note: For clarity, only single plane of zonular fibers shown;
actually, f ibers surround entire circumference of lens.

Cil iary Meridional Circular
part of fibers fibers

Ciliary muscle
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Lens and Supporting Structures

Optic part of ret ina

Ora serrata

Cortex

Equator
Zonular  f ibers

Eveball sectioned in frontal plane:
airterior segment viewed from behind

4{r

Optic part
of retina

Zonular f ibers

Orbiculus cil iaris of cil iarv body

Horizontal section

Orbiculus c i l iar is  of
cil iarv bodv covered
by cil iary part of retina

Enlargement of segment outlined in top illustration (semischematic)

Orbiculus c i l iar is  of
cil iary body covered
by cil iary part of retina

Ciliary processes

Ora serrata

Zonular f ibers fanning out
and blending into lens capsule
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Intrinsic Arteries and Veins of Eye

See also Plate 85

Minor arterial circle of ir is

Anterior chamber

Sc le ra l  venous s inus
Major  a r te r ia l  c i rc le  o f  i r i s

(cana l  o f  Sch lemm)
Blood vessels of ci l iary body

coniunctiva and
conjunctival vessels

Anterior ci l iary artery and vein

l r idocornea l
angre

Poster ior  chambei

Zonular  f ibers

Vitreous chamber

Long posterior ci l iary artery

posterior ci l iary arteries

Central ret inal artery and vein

Super ior  temporal
ret inal  ar ter io le
ano

Macula
Fovea central is

Inferior temporal
ret inal arteriole
and venu le

Muscular  ar tery and vein

Extrinsic eye muscle

Long posterior ci l iary artery

Vort icose vein

Episcleral artery and vein

Retinal artery and vein

Super io r  macu lar
arteriole and venule

Super ior  nasal
retinal arteriole
and venule

Optic disc

Inferior nasal
retinal arteriole
and venule

Inferior macular
arteriole and venule

I
I
Lens

Ci l iary
body

Ora serrata

\
Opt ic  nerve  ( l l )

*{r
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Right retinal vessels: ophthalmoscopic view
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Vascular Supply of Eye

Vascular arrangements within the choroid (vascular tunic) of the eyeball

Anterior ci l iary arteries

Tendon of superior rectus muscle
Junct ions of  suprachoroidal
tributaries forming vorticose vein

Super ior  ophthalmic vein

Sclera

Posterior conjunctival
artery and vein

Anter io r  c i l ia ry  ve ins

Malor arterial circle of ir is

Minor  a r te r ia l
c i rc le  o f  i r i s

Conjunctiva
ano cornea

Arteries and
ve ins  o f  i r i s

Sc le ra l  venous s inus
(cana l  o f  Sch lemm)

Veins draining scleral venous
sinus ( into anterior ci l iary veins)

Anter io r  c i l ia ry  ve ins

Nonp i  gmented and p igmented
regions of the ret ina

Recurrent branch of anterior ci l iarv arterv

Bulb of vort icose (choroid) vein

Vort icose (choroid) vein

Long posterior cil iary artery

Short posterior
cil iary arteries

External sheath of
optic nerve (dura mater)

lnternal sheath
of optic nerve
(pia-arachnoid mater)

Short posterior
cil iary arteries

Central ret inal
artery and vein

Vessels of internal
sheath of optic nerve

Muscular artery

Segment of episcleral vein*

lnferior ophthalmic vein

Posterior tr ibutaries of a vort icose vein

Short posterior cil iary arteries

Cryd4s/**The episcleral veins are shown here anastomosin1 with the vorticose veins,
which they do; however they also drain into thi anterior ciliary veins.

Anterior tr ibutaries of a vort icose vein
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Pathway of Sound Reception

Frontal section

External
acoustic meatus

Tympanic membrane'

Tympanic cavity

Promontory

Round (cochlear) window

Limbs of stapes

Prominence of lateral semicircular canal

Tegmen tympani

Mal leus (head)

Epi tympan ic

Facial nerve (Vl l)  (cut)

Base of stapes in oval (vestibular) window

Vestibule

Semicircular ducts, ampullae, utr icle, and saccule

Facial nerve (Vl l)  (cut)

Vestibular nerve

Cochlear nerve

Internal acoustic
meatus

Vestibulocochlear
nerve (Vl l l )

Nasopharynx

Cochlea

Scala tvmpi
,  Aud i to ry (pharyngotympan ic ,Eus tach ian) tube

4Ntr
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External Ear and fVmpanic GavitY

Crux of  hel ix

Right auricle (pinna)

Triangular fossa

Otoscopic view of right tympanic membrane

External acoustic meatus
t  YarS f lacClOa

Lateral process of malleus
Scaphoid fossa Posterior mallear fold

Crura of antihelix Anterior mallear
fold

Long l imb of  incus

Handle of  mal leus

Auricular tubercle (of Darwin)

Ant ihel ix Tragus

Concha of auricle Intertragic notch Umbo

Lobule of auricle
tttragus

fympanic
Cone o f  l igh t

Coronal oblique section of external acoustic meatus and middle ear (tympanic cavity)

Super io r  l igament  o f  ma l leus of malleus
Long l imb of incus

Short  l imb of  incus Tendon of stapedius muscle

Footplate of stapes

}, Handle of malleus

Chorda tympani nerve (cut)

Anterior l igment of malleus (cut)

Promontory with tympanic plexus

Tensor tympani muscle

Tympanic membrane

Tensor vel i  palat ini muscle
Tympanic cavity

Auditory (pharyngotympanic, Eustachian) tube

Right tympanic cavity after removal of tympanic membrane (lateral view)

Chorda tympani nerve

Long l imb o f  incus

Lateral process of malleus

Tendon of tensor tympani muscle

Ossicles articulated: medial view
Prominence of facial canar

Pyramidal eminence and tendon
of stapedius muscle Lenticular process

of incus

Stapes
C/Fd4g/*

Fossa of round window

Handle of malleus

Tympanic

Lesser petrosal nerve 4{tr

Pars tensa

Ear

Tympanic nerve
Tympanic plexus on promontory
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lVmpanic Gavity

tateral wall of tympanic cavity: medial (internal) view

Head of malleus

Epitympanic recess

Anterior orocess of m

Chorda tympani nerve

Anterior mallear fold

Tensor tympani muscle

Handle of  mal leus

Tympanic membrane
(pars ten

Auditory
(pharyngotympanic,
Eustachian) tube/

lnternal carotid artery

Medial wall of tympanic cavity: lateral view

Mastoid antrum

Base of stapes in
fossa of oval (vestibular)

Limbs of s

Pyramidal eminence

Chorda tympani nerve (cut)

Mastoid cel

Tendon of stapedius muscle

Fossa of round
(cochlear) window Jugular fossi

Facial nerve (Vl l)
in stylomastoid foramei

Superior l igament of malleus

Super ior  l igament  of  incus

Short  l imb of  incus

Posterior mallear fold

Prominence of lateral semicircular canal

Prominence of facial canal

Gen icu lum (gen icu la te  gang l ion)  o f  fac ia l  nerve

Creater petrosal nerve

-/

Promontory with tympanic
nerve  (o fJacobson)  and p lexus
unoer mucosa

Posterior l igament of incus

Long l imb of incus

tympani nerve

Lenticular process of incus

Facial nerve (Vll)

Tensor tympani muscle
(tendon cut)

Auditory
(pharyngotympanic,
Eustachian) tube

Levator veli palatini
muscle

Plate 94

Tympanic cel ls
Internal carotid artery
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Bony and ltlembranous Labyrinths

Right bony labyrinth (otic capsule), anterolateralview:
suiroundihg cincellous bone removed

Dissected rieht bonv labvrinth (otic capsule):
membranoui labyriirth rbmoved

Vestibule
(note
perforations
for nerve
fibers)

Helicotrema

Right membranous labyrinth with nerves: posteromedial view

Superior part of vestibular ner
(from utricle and anterior and
lateral membranous ampullae)

Cochlear duct (basal turn)

Cochlear nerve

Vestibulocochlear nerve

Vestibular

4{F
Vestibular ganglion

lnferior part of vestibular nerve (from

Scala vestibuli

Osseous spiral
lamina

Scala tympani

Anterior semicircular duct

Anterior membranous ampulla

Lateral membranous ampulla

Common
membranous limb

Lateral
semicircular
duct

Posterior
semicircular
duct

Posterior membranous
ampul la

Elliptical recess
Cochlear recess

Internal opening of
vestibular aqueduct

Ear

saccule and posterior membranous ampulla)

Endolymphatic duct
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Bony and Memblanous Labyrinths (continuedl

Bony and membranous labyrinths: schema

Anter io r  semic i rcu la r  cana l  and duc t

Posterior semicircular
cana l  and duc t

Common bony  and
membranous l i

Lateral semicircular
canal and duct

Ot ic  capsu le

Stapes in oval
(vestibular) window

I  ncus

Mal leus

Tympanic cavity

External acoustic meatus

Umbo

Tympa n r c memor ane ------7

Round (coch lear )  w indow
(closed by secondary
tympan ic  membrane)

Section through turn of cochlea

Osseous
spira l  lamina

Nerve fibers

Modio lus  o f

Sp i ra l  gang l ion

Scala tympani

Cochlear nerve

Dura mater

Endolymphatic sac

Endolymphatic duct
in  ves t ibu la r  aqueduct

f,\,

Utr ic le

Saccule

Otic capsule
Vestibule

Pharyngotympanic (auditory) tube

Scala vestibuli

Helicotrema of cochlea

Ductus reuniens

Scala vestibul i

Coch lear  duc t

Scala tympani

ochlear aoueduct

Vestibular (Reissner's)
memDrane

Cochlear duct

Spi ra l  l igament

Tectorial membrane

Spiral organ (of Corti)

Bas i la r  membrane

Osseous cochlea

Outer hair cells

Pi l lar  ( rod)  cel ls

4{tr

Plate 96

Inner  ha i r  ce l l



Superior projection of
right bony labyrinth
on floor of skull

Cochlea

Cochlear nerve

Facial nerve (Vl

lnternal acoustic
openrnS

Vestibulocochlear nerve (Vll l

Vestibular nerve

Petrous part
of temporal bone

External opening of
vestibular aqueduct
(for endolymphatic duct)

lateral projection of right membranous labyrinth

Ceniculum (geniculate
of facial nerve

Trigeminal nerve (V)

Vestibulocochlear
nerve  (V l l l )

Superior
petrosal sinus

Confluence
of sinuses

Orientation of Labyfinth in Skull

Croove for greater petrosal nerve

Geniculum (geniculate ganglion) of facial nerve

zPlane of anterior
,/ semicircular canal

Lateral semicircular
canal

\. Plane of posterior
semicircular canal

Cochlear duct

Cochlear nerve

part of
vestibular nerve

lnternal jugular vein

Inferior part of
vestibular nerve

al semicircular duct

Posterior semicircular duct

4{tr

Ear

Transverse sinus

Sigmoid s inus
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Auditory (Pharyngotympanic, Eustachian| Ti,rbe

See also Plates 52, 55, 65

Cart i lag inous par t  of  audi tory
(pharyngotympanic,  Eustachian)
tube at  base of  skul l :  in fer ior  v iew

Pterygo id  hamulus  and
medial pterygoid plate.

Lateral pterygoid plate

Scaphoid fossa

Foramen ovale

FOramen Sprnosum

Spine  o f  spheno id  bone

Internal carotid artery
entering carotid

Mastoid process

Section through cartilaginous part of auditory
(pharyngotympanic, Eustachian) tube,
with tube closed

Tr igemina l  gang l ion

Internal carotid artery
in carotid canal

Dura  mater

Lateral lamina
of cart i lage

Media l  lamina
of cart i lage

Audi tory tube lumen

Tensor vel i  palat ini
musc te

Levator vel i  palat ini
musc le

Salpingopharyngeu s
muscte

Nasopharynx

4{tr
Auditory (pharyngotympanic, Eustachian) tube closed by
elastic recoil of carti lage, t issue turgidity, and tension of
salpingopharyngeus muscles

Occipital condyle

Foramen magnum

Section through cartilaginous part of auditory
(pharyngotympanic, Eustachian) tube,
with tube open

Trigeminal ganglion

Internal carotid artery in carotid cana

Dura mater

Lateral lamina
of carti lage

Media l  lamina
of cart i l

Auditory tube lumen

Tensor veli palatini
muscte

Levator vel i  palat ini
muscle

Salp i  ngopharyngeus
muScre

Nasopharynx

Lumen opened chief ly when attachment
of tensor vel i  palat ini muscle pul ls wall
of tube lateral ly during swallowing

Palat ine process of maxil la

Horizontal plate of palat ine bone

Choana

. ) of cart i laginous part of
f?l"l,i l 11ti"1 t auditorylpharynsotympanic,
Medta l  lamtna)  Eus tac f r ian)  tube"

Foramen lacerum

Petrous part of temporal bone

Plate 98 Eat



Meninges and Diploic Veins
. : j ' , '

See also Plate

Dip lo ic  ve in Arachno id  g ranu la t ion

Cerebra l  ve in  (b r idg ing  ve in )  penet ra tes  subdura l  space to  en ter  s inus
Coronal
d issect ion Super io r  sag i t ta l

Emissary  ve in

Fronta l  and par ie ta l  t r ibu tar ies
o f  super f i c ia l  tempora l  ve in

Fronta l  and par ie ta l  b ranches
of  super f i c ia l  tempora l  a r te ry

Cranu lar  foveo la
( indenta t ion  o f  sku l l  by
arachno id  g ranu la t ion)

La tera l  (venous)  Iacuna

B r i d g i n g  v e i n
In fe r io r
sag i t ta l
S I N U S

/t

l{1,

Super io r  tha lamost r ia te  and
choro ida l  ve ins ,  in te rna l  cerebra l
ve ins ,  and choro id  p lexus  o f
la te ra l  ven t r i c le

Diploic and emissary
ve ins  o f  sku l l

Fronta l  d ip lo ic  ve in

Anter io r  tenrpora l
d i p l o i c  v e i n

Nr

S I N  U
Dura  mater  (per ios tea l  and men ingea l  layers )

Dura-sku l l  in te r face  (s i te  o f  ep idura l  hematoma)

Arachno id

Subarachno id  space

Pia  mater

Midd le  men ingea l
ar te ry  and ve in

Deep,
midd le ,  and
super f i c ia l
tempora l
artef les
and ve ins

'l
ir,

I

Deep and super f i c ia l  m idd le
cerebra l  ve ins

Par ie ta l  emissary  ve in

Poster io r  tempora l
d i p l o i c  v e i n

Occ ip i ta l  emissary  ve in

d i p l o i c  v e i n

Masto id  emissary  ve in

Meninges and Brain Plate 99



Meningeal Arteries

Frontal (anterior) and parietal
(posterior) branches of
midd le  men ingea l  a r te ry

Midd le
meningeal artery

Anterior
men ingea l
branch of
anterior
ethmoidal
artery

Middle meningeal artery

Recurrent meningeal branch of
lacr imal  (ophthalmic)  ar tery

Accessory meningeal artery

Anterior meningeal branch of
anterior ethmoidal artery
Posterior ethmoidal artery

Internal carotid artery and i ts
meningohypophyseal trunk* (phantom

Midd le  men ingea l  a r te ry

Accessory meningeal

Superficial
temporal artery

Maxil lary artery
Posterior auricular artery

Occipital artery

External carotid arter

*Variant; most commonly, these branches arise direct ly from internal carotid artery.

Tentorial,  cavernous sinus, and meningeal
branches of meningohypophyseal trunk*

Arachnoid sranulat ions

Opening of  super ior  cerebral  ve in

Lateral (venous) lacuna

Superior sagittal sinus

Dura mater

Mastoid branch of
occipital artery

Men ineea l  b ranches  o f
ascending pharyngeal artery

Mastoid branch of
occipital artery

4{tr

Anterior and posterior
meningeal branches of
vertebral artery

Plate l OO Meninges and Brain



Temporal fossa hematoma

Medial displacement of
middle cerebral vessels

Skull fracture
crossing middle

meningeal a.

Herniat ion of
temporal lobe

under tentorium
cerebell i

Compression of oculomotor ( l l l )  n.
leading to ipsi lateral pupi l  di latat ion

and 3rd cranial n. muscle palsv

"Question mark" skin incision (black);
outl ine of free bone f lap and burr holes (red)

Epidural Hematoma

Shift of normal
midline structures

Compression of
posterior cerebral a.

Shift of brainstem to
opposite side may
reverse lateralization
of signs by tentorial
pressure on contra-
lateral pathways.

Herniat ion of
cerebellar tonsi l

Section showing acute subdural hematoma on r ight side and
subdural hematoma associated with temooral lobe intracerebral' 

hematoma ("burst" temporal lobe) on left

hemiparesis, deep tendon hyper-
reflexia, and Babinski's sign

Skin f lap ref lected (Raney cl ips control bleeding). Free bone
flap removed and dura opened. Clot evacuated by irrigation,

suction, and forceos.

6ii

Meninges and Brain

Nr
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Calvaria

Meninges and Superficial Gerebral Veins

Pericranium Cranular foveola
Superior sagittal sinus

Galea aponeurotica Emissarv veinArachnoid granulation

Bridging vein

Branches of middle meningeal artery

Superior sagittal

Dura mater

Superior cerebral veins
(beneath arachnoid)

Tributary of superficial temporal vein

(site of epidural hematoma)
Dura mater
Arachnoid-dura interface
(site of subdural hematoma)
Arachnoid

Subarachnoid space

Pia mater

erebral artery

Superior cerebral vein

Falx cerebri

al hemisphere

Superior cerebral veins
(bridging veins) (penetrating
arachnoid and dura mater to
enter superior sagittal sinus)

ior anastomotic
vein (of Trolard)

Inferior anastomotic
vein (of Labb6)

Superficial middle
cerebral vein

4{r
Inferior cerebral veins
(beneath arachnoid)

Middle meningeal
arterV and veins/

Plate I 02 Meninges and Brain



Dural Venous Sinuses

Bas i la r
venous p le

*{r

Sagittal section

Super ior  sagi t ta l  s inus

Inferior sagittal si

Sphenopar ie ta l  s inus

Anterior and oosterior
intercavernous sinuses

Super ior
petrosal sinus

Straight si

Creat cerebral vein (of Calen)

Tentorium cerebell i

S igmoid s inus

Transverse sinus

Occip i ta l  s inui

Infer ior
petrosal sin

To jugular
foramen

Falx cerebell i

Confluence of sinuses

Super ior  sagi t ta l  s inus

Meninges and Brain Plate 1O3



Dural Venous Sinuses (continuedl

Skul l  sect ioned horizontal ly:
superior v iew

Super io r  sag i t ta l  s inus  (cu t )

Falx cerebri (cut)

Super io r  ophtha lmic  ve in

Anter io r  and pos ter io r
i  ntercavernous
s t  nuses

Super f i c ia l  m idd le
cerebral vein (cut)

Cavernous  s inus

Bas i la r
venous p te

Super io r
pe t rosa l  s inus

Inferior
pe t rosa l  s inus

Tentorial
artery

Tentorium
cerebe l l i

In fe r io r
cerebral vein
(cu t

Transverse sinus

Infer ior  sagi t ta l
s inus (cut)

Stra igh t  s inus

Falx cerebri (cut)

Conf luence o f  s inuses

Super io r  sag i t ta l  s inus  (cu t )

Hypophysis (  p i tu i tary g land)

,  TOpt ic  nerve  ( l l )

Internal carotid artery

Ocu lomotor  nerve  ( l l l )

Sphenopar ieta l  s inus

Trochlear nerve ( lV)

Ophtha lmic  nerve  (V1)

Maxil lary nerve (V2)

Tr igemina l  gang l ion

Mand ibu la r  nerve  (V : )

Midd le  men ingea l  a r te ry

Abducent nerve (Vl)

Petrosal vein

Fac ia l  nerve  (V l l ) ,
in te rmed ia te  nerve ,  and
ves t ibu lococh lear  nerve  (V l  l l )

ClossopharynBeal  ( lX)
and vagus (X) nerves

Jugu lar  fo ramen

Transverse sinus

Accessory nerve (Xl)

Hypog lossa l  nerve  (X l l )

rea t  cerebra l  ve in  (o f  Ca len)

ic  ch iasm

Posterior
communica t ing  ar te ry

lnternal carotid
arrery

Hypophys is
(p i tu i ta ry  g land)

Spheno ida l  s inus

Nasopharynx

'#r"

*{r Cavernous  s inus

Ocu lomotor  nerve  ( l l l )

Trochlear nerve ( lV)

Abducent  nerve

Ophtha lmic  nerve

Max i l la ry  nerve

Coronal section
through cavernous s inus

(v l )

Plate 1O4 Meninges and Brain



Superior frontal gyrus

Suoerior frontal sulcus

Middle frontal gyrus

Central sulcus (of Rolando)

Precentral gyrus

Precentral sulcus

Gerebrum: Lateral Views

Postcentral gyrus

Postcentral sulcus

Superior parietal lobule

Intraparietal sulcus

Inferior parietal lobule
pramarginal gyrus
gurar gyrus

to-
occipital
sulcus

pole

Calcar ine
sulcus

Lunate sulcus
(inconstant)

Transverse
occipital sulcus

Preoccioital notch

Inferior temporal gyrus

Inferior frontal sulcus

Inferior frontal gyrus
Opercular part
Triangular part
Orbital part

Frontal
pole

Lateral sulcus
(of Sylvius)

Anterior ramus
Ascending ramus
Posterior ramus

t
t

Temporal pole
Superior temporal gyrui

Superior temporal sulcui

Middle temporal gyru

Inferior temporal sulcui

Parietal ooerculum
Fronta l  operculum

Orbital ooerculum

Frontal lobe

Parietal lobe

Temooral lobe

Occipital

lnsula
( is land
of Reil)

Short gyri
Central sulcus
L imen
Long gyrus

Temporal operculum

Meninges and Brain

4{r Circular  su lcus

Plate I 05



Gerebrum: Medial Views

For hypophysis see Plate 147

Sagi t ta l  sect ion of
bra in in  s i tu

C i n g u l a t e  g y r u s

C i n g u l a t e  s u l c u s

Media l  f ron ta l  gyr

Su lcus  o f  corpus  ca l losu

Forn ix

Septun ' r  pe l luc idum

In terven t r i cu la r
fo ramen (o f  Monro

ln te r tha lamic  ' /

adhes ion

T h a l a m u s  a n d
3rd  vent r i c le

Su bca l losa l
(paro l fac to ry )

Anter io r
commtssure

Su bca l losa l
gyrus

H y p o t h a l a m i c
S U  I C U  S

L. rmina
te

Su pra-
o p t r c
recess

Opt ic  ch i

Tuber cinereun'r

Hypophys is  (p i tu i ta ry  g lano l

Mammi l l . r ry  body

Cerebra l  pedunc le

Medial  sur face of  cerebral
hemisphere:  bra instem excised

Cingu la te  gyrus

M a  m m i l l o t h . r l a m i c
fasc icu lus

Mammi l la ry  body

u n c u 5

Opt ic  nerve  ( l l

( ) l iac to ry  t rac t

Co l la te ra l  su lcus

R h i n a l  s u l c u s

Media l  occ ip i to tempora l  gyrus

Occ ip i to tempora l  su lcus

Latera l  occ ip i to tempora l  g ,y rus

Paracent ra l  su lcus

Cerebra l  aqueduct
(o t  Sy lv ius)

Cent ra l  su lcus  (o f  Ro lando)

Paracent ra l  lobu le

Marg ina l  su lcus

Corpus  ca l losum

; .  - , -Precuneus
Super io r  sag i t ta l  s inus

Choro id  p lexus
of  3 rd  vent r i c le

St r ia  medu l la r is
1  o f  t h a l a m u s

Par ie toocc ip i ta l
S U  I C U S

Cu neus
H a b e n u l a r
commrssure

Pinea l  body
Posterior
commtssure

Calcar ine
su rcus

St ra igh t  s inus
in  ten tor ium
cerebe l l i

rea t  cerebra l  ve in

S u p e r i o r  c o l l i c u l u s
In fe r io r  co l l i cu lus

Tecta l  (quadr igemina l )  p la te

erebel lum
Super io r  medu l la ry  ve lum

4th  vent r i c le  and choro id  p lexus

In fe r io r  medu l la ry  ve lum
Medul la  ob longata

ls thmus o f  c ingu la le  gyrus

Par ie toocc ip i ta l  su lcus

Cu neus

Calcar ine  su lcus

L ingua l  gyrus

Eifl,"" I orro,ni*
Fimbr ia  o f  h ippocampus

Denta te  gyrus

Parah ippocampal  gyrus *{r
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Sectioned brainstem Frontal pole of cerebrum Longitudinal cerebral f issure

Straight gyrus Cenu of corpus callosum

Olfactorv sulcus Lamina te rmina l i s

Orbital sulci Olfactory bulb

Collateral

Parahippocampal gyrus

Medial occipitotemporal gyrus

Calcarine sulcu

lsthmus of cingulate

Gerebrum: Inferior View

factory tract

Opt ic  chiasm

Optic nerve (l l) (cut)

Hypophysis
(pituitary gland)

Anterior
perforated substance

Optic tract

uber c inereum

Mammillary body

Posterior perforated
substance (in
interpeduncular
fossa)

ebral crus

Lateral geniculate
body

Substantia nigra

Medial geniculate
body

ed nucleus

inar  of  thalamus

Superior coll iculus (of
corpora quadrigemina)

ebral aqueduct

Splenium of  corpus cal losum

Apex of cuneus

Occipital pole of cerebrum

Orbital gyri

Temporal pole of cerebrum

Lateral sulcus (of Sylvius)

Inferior temporal sulcus

Inferior temporal

Inferior (infero-
latera l )  margin
of cerebrum

Rhinal  su lcus

Uncus

Inferior
temporal gyru

Occipitotemporal
surcus

Lateral occipito-
temporal gyrus

4{r

Meninges and Brain

Longitudinal cerebral f issure
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Ventricles of Brain

Left lateral phantom view

Right lateral ventricle

Left interventricular
foramen (of Monro)

Frontal (anterior) horn

Central part Left
lateral
ventricleTemporal (inferior) horn

Occipital (posterior) horn

Cerebral aqueduct (of Sylvius)

4th ventricle

Left lateral aperture
(foramen of Luschka)

Left lateral recess

Median aperture
(foramen of Magendie)

3rd ventr icle

Supraoptic recess

Interthalamic adhesio6

In fundibular  reces6

Pineal recess

Suprapineal

=

White arrow in left
interventr icu lar
foramen (of Monro)

-  Ependyma
- Pia mater

Coronal section of brain: posterior view

Central canal of soinal cord

Corpus cal losum

Septum pe l luc idum

Lateral ventr icle

Body of caudate nucleus

Choroid plexus of lateral ventr icle

Str ia terminal is

Superior thalamostr iate vein

Body of fornix

Internal cerebral vein

Tela choroidea of 3rd ventr icle

id plexus of 3rd ventricle
Thalamus

Putamen ) ,
)  Lenurorm nucreus

Clobus  pa l l idus  )
In te rna l  capsu le

3rd ventr icle and interthalamic adhesion

Hypothalamus

Tail  of caudate nucleus

Optic tract

Choroid plexus of lateral ventr icle

Temporal ( inferior) horn of lateral ventr icle

F imbr ia  o f  h ippocampus

Hippocampus
Dentate gyrus
Parahippocampal gyrus 4{F
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lnterventr icu la r
foramen (of Monro)

Choroid plexus of lateral ventr icle (phantom)

Cis te rn  o f  corpus  ca l losum

Dura mater

Arachno id

Girculation of Gerebrospinal Fluid

Superior sagittal sinus

achnoid space

f, rachnoid granulat ions

Quadrigeminal cistern
(of great cerebral vein)

cerebellomedullary cistern

Median aperture
(foramen of Magendie)

Chiasmatic cistern

Choroid plexus of 3rd vent

lnteroeduncular cistern

Cerebral aqueduct (of Sylvius)

Prepontine cistern

Lateral aperture (foramen of Luschka)

Choroid olexus of 4th ven

Dura mater

Arachnoid

Subarachnoid space

Central canal of soinal coro

Nr
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Basal Nuclei (Gangliaf

Horizontal  sect ions
through cerebrum

Cenu o f  corpus  ca l losum

Latera l  ven t r i c le

Septum pe l luc idum

Co lumn  o f  f o rn i x -  &

I n s u  l a
( i s l a n d  o f  R e i l )

In te r tha lamic
adhes ion

T h a l a m u s

Crus  o f  fo rn ix

Choro id  p lexus
of  la te ra l  ven t r i c le

Sp len ium o f
corpus  ca i losum

t4".

Head o f  caudate  nuc leus

3rd  vent r i c le

Externa l  capsu le

Claus t rum

Ret ro len t icu la r  par t
o f  in te rna l  capsu le

Ta i l  o f  caudate  nuc leus

Hippocampus and f imbr ia

Occ ip i ta l  (pos ter io r )  horn
o f  la te ra l  ven t r i c le

H a b e n u l a

P inea l  body

Cleft for internal capsule

Caudate t
nuc leus  I

Levels ot
sec t rons
above

Body
Head

lA-
{ B -

Tha lamus

A
B

P u l v i n a r

Med ia l  gen icu la te  bodyLent i fo rm nuc leus

to  pu tamen)
( g l o b u s  p a l l i d u s  m e d i a l

Amygdaloid body - \Tai l  of caudate nur

Interrelat ionship of thalamus, lent i form nucleus, caudate
nucleus/ and amygdaloid body (schema): lef t  lateral  v iew

*{r

Organizat ion of
basal  nucle i  (gangl ia)

Caudate Putamen Clobus
nuc leus  pa l l i dus

Lenti fornt
S t r ia tum r - ruc leus

Corpus
str ia tum

-
Basa l  nuc le i
(gangl ia)
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Interventricular foramen (of Monro)

Tela choroidea (cut edge)
of 3rd ventr icle-.

3rd ventr icle

Choro id

Superior thalamostriate

Pes hippoca

Temporal (inferior) horn
of lateral ventricle

Internal cerebral vei

Dentate gyrus

Collateral emi

Hippocampus

Fimbr ia  o f  h i

Posterior commissure

Habenular commissure

Pineal body

Collateral trigone

Calcar avi

Occipital (posterior) horn
of lateral ventricle

Calcarine

lnternal
medul lary
lamina

External
medul lary
l amina

Median  nuc le i

Schematic section
through thalamus
(at level of broken
line shown in f igure
at r ight)

lnterthalamic
adhesion

Intralaminar
nuc le i

Reticular nucleus

Thalamic nucle i

CM Centromedian
[D Lateral dorsal
l-P Lateral posterior
M Medial
MD Medial dorsal
VA Ventral anterior
Vl Ventral intermedia.
V[ Ventral lateral
VP Ventral posterior
VPt Ventral posterolateral
VPM Ventral posterornedial

Thalamus

orpus callosum (cut)

Head of caudate nucleus

Septum pel luc idum

Columns of fornix

Anterior tubercle

Stria terminalis

I  nterthalamic adhesion

Lamina affixa

Stria medullaris

lar trigone

Pulvinar ketractedl

Lateral geniculate body

I  geniculate body

Brachium of superior coll iculus

Brachium of inferior coll iculus

Superior coll iculus

lnferior coll iculus

Cerebellum

3rd ventr icle

4{tr
Pulvinar

Lateral geniculate body

I geniculate body

Schematic representation of thalamus
(external medullary lamina and
reticular nuclei removed)

I Lateral nuclei
I Medial nuclei

'r , '  ' ,  ; '  Anterior nuclei
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Hippocampus and Fornix

Superior dissection

4{F

Cenu of corpus callosum (cut)

Septum pellucidum

Head of caudate nucleus

Columns of fornix

Stria terminalis

Body of fornix

Pes hippocampus

Thalami

of fornix

Dentate gyrus

Fimbria of hippocampus

Commissure of fornix

Splenium of corpus callosum (cut)

ventricle

Occipital (posterior) horn
of lateral ventricle

Coronal section: posterior view

Tail of caudate

Temporal (inferior) horri

Plate I l2

Fornix: schema
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Gerebellum

Inferior

Inferior
vermis

Superior vermis

Super iormedul larv velum

(H  X )

ventr icle

Quadrangular lobule (H lV-V)

Primary fissure

Horizontal f issure

imp le  lobu le  (H V l )

Posterior lobe

Post lunate f issure

ior  semi lunar
(anser i form) lobule (H Vl l  A)

Horizontal f issure

lnfer ior  semi lunar
(caudal)  lobule (H Vl l  B)

of central lobule

Flocculonodular lobe

Posterolateral (dorsolateral)
f issure

Retrotonsil lar f issure

Posterior lobe

l  ons i l

Biventer  lobu le  (H V l l l )

Secondary (postpyramidal)
fissure

Horizontal f issure

lnfer ior  semi lunar

Super ior  )
Middle ) Cerebellar peduncles
Inferior )

Anterior cerebellar notc

Cent ra l  lobu le  ( l l  &  l l l

Culmen ( lV &

Fol ium (V l l  A)

Posterior cerebellar notch

Superior surface

lnferior surfacet  
central lobule

(  L i nsu la  ( l ) -

ve lum

Nodule ( )

Uvula ( lX

Pyramid (

Tuber (Vl

Posterior cerebellar notch

(caudal)  lobule (H Vl l  B)

Cerebral crus

4{tr

Super ior  med

Decussation of
superior cerebellar

4th ventricle

ul lary

Fastigial

Clobose

Dentate

L m D O t l

Media l  long i tud ina l  fasc icu lus

Nuclear layer of
medulla oblongata

Super ior  cerebel lar
peduncle

L ingu la  ( l )

Meninges and Brain

Sect ion in plane of superior cerebel lar peduncle

Vermis

Plate I | 3



Brainstem

Posterolateral view

Pulvinars of thalami

Pinea l  body

Super ior  co l l icu l i

Inferior coll iculi

Trochlear nerve ( lV)

Superior medullary vel

Superior cerebellar

Rhomboid fossa of
4th ventric

Clossopharyngeal ( lX) and
vagus (X)

Cuneate tubercle

Craci le  tuberc le

Dorsal roots of
l  s t  sp ina l  nerve  (C1 )

Cuneate fasciculus

Craci le fascicu

Anterior view

Optic chiasm

Optic tract

Tuber cinereum

Cerebral crus

Lateral geniculate body

Posterior perforated substance

Middle cerebellar peduncle

Pyramid

Ventra l  roots of  1st  sp inal

Thalamus (cut surtace)

Lateral geniculate body

Optic tract

Medial geniculate body

Brachia of superior and inferior col l icul i

erebral crus

Pons

r igeminal nerve (V)

cerebellar peduncle

Vestibulocochlear nerve (Vl l l)

Fac ia l  nerve  (V l l )

ferior cerebellar peduncle

Hypoglossal nerve (Xl l)

Accessory nerve (Xl)

factory tract

Nr

Anterior perforated substance

Infundibulum (p i tu i tary s ta lk)

Mammil lary bodies

Temporal lobe (cut surtace)

nerve  ( l l l )

Trochlear nerve (lV)

Trigeminal nerve (V)

ucent nerve (Vl)

acial nerve (Vl l)  and
intermediate nerve

Vestibulocochlear nerve (Vl l l )

Flocculus of cerebellum

oid plexus of 4th
ventr icle

lossopharyngeal nerve (lX)

nerve (X)

Hypoglossal  nerve (Xl l )

nerve  (X l )

O l ive

Plate I 14

Decussation of pyramids
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Fourth Ventricle and Gerebellum

Dorsal median sulcus

Superior cerebellar peduncle

Locus ceruleus

emrnence

Facial coll iculus

Vestibular area

Dentate nucleus
of cerebellum

riae medullares

Taenia of 4th ventricle

Cuneate tubercle

acile tubercle

Dorsal median sulcus

Lateral funiculus

fascicu lus

e fasciculus

Lateral recess

Superior fovea

Sulcus  l im i tans

lnferior fovea

Tr igeminal  tuberc le

Hypoglossal tr igone

Vagal t

Median sagittal section

Body of forn

Thalamus ( in
3rd ventricle

Interventricular
foramen (of Monro

Anterior commissure

Lamina termi

Hypotha lamic  su lc

Cerebral  peduncle

Cerebral aqueduct (of Sylvius

Superior co

Tectal (quadrigeminal) plate

ln fer ior  co l l icu lus

Pons

Media l  long i tud ina l  fasc i

Choroid plexus of 4th ventric

Medulla oblongata

Median aperture (foramen of Magendie)

Decussation of pyrami

Central canal of spinal cor

Posterior view

3rd ventricle

Pulv inar  o f  tha lam

Pineal body

Super ior  co l l icu lus

lnferior

Trochlear nerve ( lV)

Superior medullary

(  Super ior
Cerebel lar  peduncles {  Middle -

(  In fer ior-

*{rterthalamic adhesion

Posterior commissure

Habenular  commissure

Pineal body

of corpus callosum

Great cerebral vein (of Calen)

Superior medullary velum

erior medullary velum
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Granial Nerve Nuclei in Brainstem: Schema

Posterior phantom view Oculomotor  nerve  ( l l l )

Super ior  co l l icu lus ed nucleus

Lateral geniculate

Mesencepha l ic  nuc leus
of tr igeminal

Pr inc ipa l
sensory nucleus of
t r igemina l

Trigeminal nerve
(V) and ganglion

Facial nerve (Vl l)
and gen icu la te
gang l ion-

Vestibulocochlear
nerve  (V l l l )

nucreus

Accessorv oculomotor
( Ed i n ger-Westphal ) nucleus

Trochlear nucleus

Trochlear nerve (lV)

Motor nucleus of
trigeminal nerve

Trigeminal
nerve (V)
and ganglion

nucreus

Facial nucleus

Ceniculum

Cochlear
nucle i

J 
Anterior.

I Posterior

(geniculate ganglion)
of facial nerve

Super io r
and inferior
sal ivatory
nuc le i

Vestibular
nucle i

Glossopharyngeal
nerve  ( lX)

pharyngeal
nerve (lX)

Vagus nerve (X)

4{tr

Vagus nerve (X)
Accessory  nerve  (X l ) *

Spinal tract and spinal Nucleus ambiguus
nucleus of tr igeminal nerve

(dorsal) nucleus
Soli tary tract o fvagus  nerve  (X)

Dorsal vagal nucleu Hypoglossal  nucleus

Efferent fibers

I Afferent fibers

- Mixed fibers

Spinal  nucleus
of accessory nerve

*Recent evidence s_uggests that the accessory nerve lacks a cranial root and has no connection to the vagus nerve.
Verif icat ion of this f inding awaits further investigation.
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Granial Nerve Nuclei in Brainstem: Schema (continuedl

Medial  dissect ion
Accessory  ocu lomotor
(Edinger-Westphal) nucleus

Red nucleus Oculomotor  nucleus

Oculomotor  nerve  ( l l l

Mesencepha l ic  nuc leus

Trochlear nucleus

Trochlear nerve ( lV)
of tr igeminal nerve

Abducent  nucleus
Tr igemina l
nerve (V)
and gang l ion

Pr inc ipa l
sensory nucleus of
t r igeminal  nerve-

Motor nucleus of
t r igemina l  nerve

Anterior and posterior
cochlear  nucle i

Super ior  and
inferior salivatory
nucle i

Fac ia l  nerve  (V l l )

Ves t ibu lococh lear  nerve  (V l l

Abducent  nerve  (V l ) Solitary tract nucleus

Clossopharyngea l  nerve  ( lX) Posterior (dorsal) nucleus

Hypoglossal nerve (Xl l)

ofvagus nerve (X)

Hypoglossal nucleus

Nucleus ambiguus
Vagus nerve (X)

Accessory nerve (Xl)*
Spinal nucleus of accessory nerve

Olivei

lnternal genu
of facial nerve

Fac ia l  nuc leus

Vest ibu la r  nuc le i

Sp ina l  t rac t  and sp ina l  t
nucleus of tr igeminal nerve

I Efferent fibers

- .{nelenr rroers

- Mixed fibers
*{Y
C(d4/^

*Recent evidence suggests that the accessory nerve lacks a cranial root and has no connection to the vagus nerve.
Verif icat ion of this f inding awaits further investigation.
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Granial Nerves (Motor and Sensory Distributionf: Schema

Efferent (motor) fibers

Afferent (sensory) fibers

il l
Oculomotor

I
Olfactory
Nasal cavity

t l
Optic

Eye

XI
Accessory

Sternoclei
trapezius muscles

Ci l iary muscle,  sphincter
pupil lae, and all external eye
muscles except those below

IV
Trochlear

Super io r  ob l ique

vl
Abduc

Lateral rectus
muscte

Vagus
Motor-heart,  lungs, palate, pharynx,

larynx, trachea, bronchi, Cl tract
Sensory-heart,  lungs, trachea,

bronchi, larynx, pharynx,
Gl tract, external ear

vill
Vestibulocochlear

Cochlear Vestibular

IX
Glossopharyngeal

Taste-posterior 1A of tongue
Sensory-tonsi l ,  pharynx, middle ear

Motor-stylopharyn geus,
parotid gland

Intermediate nerve
Motor-submandibular,

subl ingual, lacrimal glands
Taste-anterior % of

tongue, sensory soft palate

Spinal nerve fibers

V
Trigeminal

Sensory-face
sinuses, teeth

vt l
Facial

Muscles of face

4{r

Strap
muscles
( c 1 , 2 , 3
fibers)

Plate I  l8
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Olfactory bulb cel ls:  schema

Olfactory Nerve (ll: Schema

Septa l  a rea  and nuc le i

I  Contra latera l
I  o l factory bulb

Media l
olfactory str ia

.k

-T/

fftfnflt

(  ) l l a c ' t o t  v  t l

ta t 
\:;

U N C U S

Hippocampal
f imbr ia

Subca l losa l  (paro l fac to ry )  a rea

4{tr

Efferent f ibers to
o l fac to ry  bu lb

Afferent f ibers from bulb
to centra l  connect ions
and contra latera l  bulb

anu le  ce l l  (exc i ted  by
and inh ib i t ing  to  mi t ra l
and tu f ted  ce l l s )

Mi t ra l  ce l l

Recur ren t  p rocess

l u f  t e d  c e l l

Per ig lomeru la r
ce l l

C l o m e r u l u s

tory
f  ibers

Olfactory trac

Olfactory tr igone
and o l fac to ry  tuberc le

Latera l  o l fac to ry  s t r ia

La tera l  o l fac to ry  t rac t  nuc leus

Anter io r  per fo ra ted  subs tance

F ibers  f rom

Fibers to

Anter io r  commissure

Dentate gyrus

Parah ippocampal  gyrus

Granial and Cervical Nerves

Amygda lo id  body  (phantom)

Plate 119



Optic Nerve (lll (Visual Pathwayl: Schema

\ i" : , ' :  
nerves ur)*

Cent ra l  darker
c i rc le  represents
macutar  zone

L igh ter  shades
represent
n ' ronocu lar  f ie lds

Each c luadrant
a  d i f fe ren t  co lo r

Pro jec t ion  or r
r i g h t  r e t i n a

)Y_Struc ture  o f  re t ina :  schema

A Anracr ine  ce l l s
B [3 ipo la r  ce l l s
C  C o n e s
C  C a n g l i o n  c e l l s
H Hor izon ta l  ce l l s
P P igment  ce l l s
R Rods

Pro jec t ion  on  le f t
occ ip i ta l  lobe

O p t i c  r a d i a t i o n

Pro jec t io r . r  on  r igh t
dorsa l  la te r ; r l
gen icu la te  nuc leus

Opt ic  rad ia t ion

. - <

Pro jec t ion  on  r igh t
occ ip i ta l  lobe

1
)

\i

{
I
1
{
I

"\

l
I A

I

C.r lcar ine

Plate 12O Granial and Cervical Nerves



Oculomotor (llll, Tlochlear (lVl, and Abducent lVIl Nerves: Schema

Long c i l ia ry  nerve Ci l ia ry  gang l ion

Short ci l iary nerves

tugr:l

Anter io r  e thmoida l  nerve

Super ior  obl ique muscle

Levator palpebrae
super io r is  musc le

Super ior
rectus muscle

lnfraorbital nerve

Zygomalic nerve (cut)

In fer ior  obl ioue muscle

Ci l iary muscle

Di lator  pupi l lae muscle

Sphincter  pupi l lae muscle

Efferent fibers
Afferent fibers
Sympathetic fibers
Parasympathetic f ibers

Posterior ethmoidal nerve

Sensory  roo t  o f  c i l ia ry  gang l ion

Sympathetic root of ci l iary ganglion

Super io r  d iv is ion  o f
oculomotor nerve

Frontal nerve (cut)

Lacrimal nerve (cut)

Nasoci l iary nerve

Abducent nucleus

Trochlear nucleus

Oculomotor  nucleus

Accessory oculomotor
(Edinger-Westphal)
nucleus (parasympathetic)

Trochlear nerve (lV)

Oculomotor nerve (l l l)

I
t

l . \
l'r**
tY-l.'

l n fe r io r  d iv is ion  o f
oculomotor nerve

Medial rectus muscle

In fe r io r  rec tus  musc le

Ophtha lmic  nerve  (Vr )

Abducent
nerve (Vl)

Mandibular  nerve (V3)

Internal carotid artery
and nerve p lexus

Maxil lary nerve (Vz)

Lateral rectus muscle and
abducent nerve (turned back)

Cavernous plexus

Pterygopalat ine
ganglion

Parasympathetic root
o f  c i l ia ry  gang l ion 4ftr

Granial and Gervical Nerves

Common tend inous  r ing

Plate 121



Trigeminal Nerve (Vl: Schema

See also Plates 24,42,43,45,46, 167, 168

' --'-*" Efferent fibers
'^** Afferent fibers

' " .  "  Propr iocept ive  f ibers
Parasympathetic f ibers

- -.* Sympathetic f ibers

Nasoc i l ia ry  nerve

Lacr ima l  nerve

S u b m a n d i b u l a l ln fe r io r
gang l ion a lveo la r  nerve

Mylohyo id  nerve Ot ic  gang l ion

Tensor  tympan i  nerve

Sensory  roo t  o f
c i l ia ry  gang l ion

Ophtha lmic  nerve

Tentor ia l  (n renrngea l )  b ranch

Tr igemina l  nerve  (V)  gang l ion  and nuc le i
M o t o r  n u r  l e u s

Mt 's t 'n1  e 'ph . r l i c  nuc leus
Pr i r - rc . ipa l  sensory  nur . l cus

Sp i r ra l  t rac t  ; r r r r l  nuc ' l t ' us

Fac ia l  nerve  (V l l )

Chorda
tympan i  nerve

n{r
Super f i c ia l
tenrpora l  b ranches

Ar t i cu la r  b ranch
and an ter io r
au f lcu la r  nerves

Aur icu lo tempora i  nerve

Paro t id  b ranches

Meningea l  b ranch

Lesser petrosal nerve (fron'r
g , lossopharyngea l  nerve  I lX l )

Fron ta l  nerve

Ci l ia ry  gang l ion

Poster io r  e thmoida l  nerv

Long c i l ia ry  nerv

Shor t  c i l ia ry  nerves

Anter io r  e thnro ida l  nerv

Supraorb i ta l  n

Supra t roch lear  nerve

In f ra t roch lear  ne
In te rna l  nasa l  b ranches
a n 0
Externa l  nasa l  b ranches
of  an ter io r  e thmoida l  nerve

Maxil lary nerve (\

Men ingea l  b ranch

Zygomat ico tempora l
nerve

Zygomaticofacial nerve

Zygomatic r-rerve

ln f raorb i ta l  nerve

Pterygopa la t ine
gang l ion

Super io r
a lveo la r
branches o f
in f raorb i ta l  nerve

Nasa l  b ranches
(pos ter io r  super io r
la te ra l ,  nasopa la t ine ,
and pos ter io r
s u p e r i o r  m e d i a l )

Nerve  (V id ian)  o f
l r te rygo id  cana l
( f ronr  fac ia l  nerve  lV l l l
. rnd  caro t id  p lexr - rs )

Pharyngea l  b ranch
( , rea ter  and lesser
pa la t ine  nerves

Deep tempora l  nerves
( to  tempora l i s  musc le )

La tera l  p te rygo id
and masseter ic  nerves

Tensor  ve l i  pa la t in i  and
media l  p te rygo id

Bucca l  nerve

Menta l  nerve

In fe r io r  denta l  p lexus

SWJ

Plate 122

L ingua l  nerve Mandibular nerve (Vr)
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Creater petrosal nerve

Deep petrosal nerve (from internal carotid plexus)

Lesser petrosal nerve

Nerve  (V id ian)  o f  p te rygo id  cana l

Ot ic  gang l ion

Pterygopa la t ine  gan g l ion

Facial muscles

Frontal bellv (frontalis)
of occipitofrontalis -

Orbicularis oculi

Corrugator supercil i i

Zygomaticus major

Zygomaticus minor

Procerus

Levator labii
supeflofls

Levator labii
supenons
alaeque nasi

Levator
anguli oris

Nasalis

Depressor
septi nasi

Orbicularis
ons

Depressor
anguli oris

Depressor labii
inferior

Mentalis

(Risor ius)
(not shown)

Buccinator

Subl ingual  g land

Submand ibu la r
Efferent fibers
Afferent fibers
Parasympathetic f ibers
Sympathetic f ibers

Submand ibu la r  ga

L ingua l  nerve  ( f rom t r igemina l  nerve)

Chorda tympan i  nerve

4{tr

Granial and Gervical Nerves Plate

Facial Nerve (Vlll: Schema

Facial nerve (Vl l) I  n ternal  acoust ic  meatus

Cenicu la te  gang l ion ln te rmed ia te  nerve

als0See

Internal carotid Plexus
(on internal carotid arterY)

),'i'

aur l
nerve

anches to auricular muscles

aur icu la r  nerve

Nerve to staDedius muscle

Stylomastoid foramen

Tympan ic  p lexus

Tvmpanic nerve (of Jacobson)
(from glossopharyngeal nerve)

C lossopharyngea l  nerve  ( lX)

str ic  muscle (poster ior  bel lY)

Stylohyoid muscle

aroticotympanic nerve (from internal carotid plexus)

Motor  nuc leus  o f  fac ia l  nerve

Super io r  sa l i va to ry  nuc leus

Solitary tract nucleus

i p i ta l
belly
(occipital is) of
occipitofrontal is
musc le

123



Vestibulocochlear Nerve (Vlll|: Schema
,I i.il nit.i,:.i:r1-e;Y+:fi9:::+-rr+1*+li++9!sr:::E!j+t!:+i:B!4$G[14fi!jeh]ii",8ddt:$riij.hr

- Afferent fibers Fac ia l  cana l
Tympanic cavity

C e n i c u l u m  ( g e n i c u l a t e
gang l ion)  o f  fac ia l  nerve Chorda tympan i  nerve

Creater  pe t rosa l  nerve Head o f  ma l leus

Coch lear  (sp i ra l )  gang l ion

Vest ibu la r  nerve

Coch lear  nerve

Motor root of facial nerve
and in te rmed ia te  nerve

Vestibulocochlear
nerve  (V l l l )

Medu l la  ob longata
(c ross  sec t io r \

In te rna l
acous t ic
meatus

In fe r io r  cerebe l la r
pedunc le  ( to  cerebe l lum)

Ampul la  o f  la te ra l
semic i rcu la r  duc t

Ampul la of  super ior
semic i rcu la r  duc t

Med ia l

Super io r

In fe r io r

Lateral

Ampul la  o f  pos ter io r
semic i rcu la r  duc t

*{r Saccu le

Super io r  d iv is ion  )
)  o l  ves l ibu la r  nerve

-  In fe r io r  d iv is ion  )

Plate 124

Vest ibu la r  gang l ion
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Efferent f ibers
- Afferent fibers

Parasympathetic f ibers

Glossopharyngeal Nerve (lXl: Schema

See also Plates 167, 168

Spina l  t rac t  and sp ina l  nuc leus  o f  t r igemina l  nerve

So l i ta ry  t rac t  nuc leus
Tympan ic  nerve  (o f  Jacobson) N u c l e u s  a m b i g u u s

Tympan ic  cav i ty  and p lexus In fe r io r  sa l i va to ry  nuc leus

Sty lomasto id  fo ramen

Caro t ico tympan ic  nerve  ( f rom in te rna l  caro t id  p lexus)

Creater petrosal nerve

Deep pet rosa l  nerve

Nerve  (V id ian)  o f  p te rygo id  cana l

Lesser  pe t rosa l  nerve

Pterygopa la t ine  gan g l ion

M a n d i b u l a r  n e r v e  ( V t )

Ot ic  gang l ion

Aur icu lo tempora l  nerve

l ' , r ro I  i r  I , l l , r r r r  I  - * * -

I r r l r . r l  l r r , r r r r  h  ( ) t  l )  n t l ) ,1 | ] i (  1 ,1 , . ' . , , t -  - . - - - - - - - - -

A u d i t o r y  r  p h a r y n g o t y m p a n i c ,
Eus tach ian)  tube and pharyngea l  open ing

Sty lopharyngeus musc le  (and branch
i rom g lossopharyngea l  nerve)

Taste and
somal tc
sensat lon :
posreflor
Z of tongue

Pharyngea l  p lexus

Pharyngea l ,  tons i l la r ,  and l ingua l
branches o f  g lossopharyngea l  nerve

Pharyngea l  b ranch o f  vagus  nerve

Clossopharyngeal
nerve  ( lX)

lugu la r  fo ramen

Communica t ion  to  aur icu la r
branch o fvagus  nerve

Vagus nerve  (X)

,{

,t
lt

Super io r  cerv ica l
sympathet ic  gang l ion

Sympathet ic  t runk

Caro t id  b ranch o f
g lossopharyngea l  nerve

In te rna l  caro t id  a r te ry

Caro t id  s inus

Carotid body

4{tr
Externa l  caro t id  a r te ry

Granial and Gervical Nerves

Common caro t id  a r te ry
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Vagus Nerve (Xl: Schema

Glossopharyngeal nerve ( lX)

Meningeal branch of vagus nerve

Auricular branch of vagus nerve

Auditory (pharyngotympanic, Eustachian) tube

Levator vel i
palat ini muscle

Salpi ngopharyngeus
muscle

Palatoglossus muscle

Palatopharyngeus
muscle

Superior pharyngeal
constr ictor muscle -

Stylopharyngeus muscle

Middle pharyngeal constr ictor muscle

Inferior pharyngeal constr ictor muscle

Cricothyroid musc

Trachea

Esopha

Right  subclav ian ar

Right recurrent laryngeal nerve

Heart

Hepatic branch of anterior
vagal trunk ( in lesser omentum)

Celiac branches from anterior
and posterior vagal trunks
to celiac plexus

Cel iac  and super io r  mesenter ic
ganglia and cel iac plexusl -e

Hepatic plex

Ca l lb ladder
and b i le  duc ts

Liver

Pyloric branch
from hepatic plexus

Pancreas

Duodenum

Ascend ing  co lo

Cecum

Appendix

Posterior nucleus of vagus
nerve (parasympathetic
and visceral afferent)

Solitary tract nucleus (visceral
afferents including taste)

Spinal  t ract  and spinal
nucleus of  t r igeminal  nerve
(somatic afferent)

Nucleus ambiguus
(motor to pharyngeal
and laryngeal muscles)

Cranial root of
accessory nerve*
(see next plate)

Vagus nerve (X)

Jugular foramen

Superior ganglion of vagus nerve

Inferior ganglion of vagus nerve

Pharyngeal branch of vagus nerve (motor to muscles of
palate and pharynx; sensory to lower pharynx)

Communica t ing  branch o f  vagus  nerve  to
carotid branch of glossopharyngeal nerve

Pharyngeal plexus

Superior laryngeal nerve:
Internal branch (sensory and parasympathetic)
External branch (motor to cricothvroid muscle)

Superior cervical cardiac branch of vagus nerve

Inferior cervical cardiac branch of vagus nerve

Thoracic cardiac branch ofvagus nerve

Left recurrent laryngeal nerve (motor to muscles of larynx
except cr icothyroid; sensory and parasympathetic to
larynx below vocal folds; parasympathetic, efferent, and
afferent to upper esophagus and trachea)

Pulmonary p lexus

Cardiac plexus Nr
Esophageal plexus

Anterior vagal trunk

Castr ic branches of anterior vaeal trunk
(branches from posterior trunkbehind stomach)

Vagal fibers (parasympathetic motor,
secretomotor, and afferent f ibers) accompany
superior mesenteric artery and i ts branches
usually as far as left  col ic (splenic) f lexure

Smal l  in tes t ine

Efferent fibers

Afferent fibers

Parasympathetic fibers
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Nucleus ambiguus

Vagus nerve (X)

Accessory Nerve (XIl: Schema

Cranial root of accessory nerve (joins vagus nerve
and via recurrent laryngeal nerve supplies muscles of
larynx, except cricothyroid)*

Spinal root of
accessory nerve Jugular foramen

Superior ganglion
of vagus nerve

Accessory nerve (Xl)*

Inferior ganglion
of vagus nerve

C.l spinal nerve

C2 spinal nerve

Accessorv nerve
(to sternocleidomastoid
and trapezius muscles)

Sternocleidomastoid muscle (cut)

3 spinal nerve

C4 soinal nerve

Trapezius muscle

*{r
Efferent fibers

Proprioceptive fibers

Foramen
magnum

*Recent evidence suggests that the accessory nerve lacks a cranial root and has no connection to the vagus nerve'
Verif icat ion of this f inding awaits further investigation.
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Hypoglossal Nerve (XIII: Schema

Super ior
longi tudinal

Hypoglossal nerve (Xll)
(in hypoglossal canal)

Meningeal branch

Hypoglossal  nucleus

Occipital condyle

Inferior ganglion of
vagus nerve

Ventral rami of
C 1 , 2 , 3  f o r m
ansa cervicalis
of cervical plexus

Superior cervical
sympathetic
gangl ion

Superior root of
ansa cervicalis

Efi'erent fibers

- Afferent fibers

Intrinsic
muscres
of tongue

( v i a  C 1 )

Transverse
and vertical

In fe r io r
long i tud ina l

Cenioglossus
muscre

Ceniohyo id  musc le

Hyoglossus muscle

Thvrohvoid musclei
( v i a  C 1 )

Omohyo id  musc le
(super ior  bel ly)

Sternohyoid muscle

Sternothyroid muscle

4{tr

'." 1t:lr/. rt-::-

Internal carotid artery

Inferior root of ansa cervical is

Ansa cervical is

In te rna l  jugu la r  ve in

Common carotid artery

Plate 128
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muscte

Thyrohyoid muscle

Super ior  root
of ansa cervical is

lnferior root
of ansa cervical is

Transverse cervical nerve

Omohyo id  musc le
(super ior

Sternothyroid muscle

Sternohyoid muscle

Ansa cerv ica l i s

Sternocleidomastoid muscle (cut)

Omohyoid muscle ( inferior bel ly)

Supraclavicular nerves (medial,
intermediate, and lateral)

Sternocleidomastoid muscle (cut)

Accessory nerve (Xl)

Hypog lossa l  nerve  (X l l )

Gervical Plexus: Schema

See also Plate 32

Creat auricular nerve

Lesser occipital nerve

Creater occipital nerve
(from dorsal ramus of C2)

Nerves to anterior and lateral
rectus capit is and longus
cao i t i s  and co l l i  musc les

Nerves to longus capi t is  and
coll i and levator scapulae muscles

Traoezius muscle

Nerves  to  longus  cap i t i s  and
coll i ,  levator scapulae, and
midd le  sca lene musc les

Communica t ion  to
brachial plexus

Phrenic nerve

Nr
Efferent fibers

Afferent fibers

Proprioceptive fibers
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Autonomic Nerves in Neck

Internal
carotid nerve

Clossopharyngeal
nerve  ( lX)

Laryngopharyngeal
sympathetic branch

Vagus nerve (X) (cut)

Superior cervical
sympathetic ganglion

*{r

Subclavian arterv

Pharyngeal
plexus

Pharyngeal branch
or vaSus nerve

External carotid artery and plexus

Superior laryngeal nerve
Internal carotid artery and carotid
branch of glossopharyngeal nerve

Carotid body

arotid sinus

Superior cervical cardiac branch
of vagus nerve

Superior cervical sympathetic
cardiac nerve

Phrenic nerve (cut)

Middle cervical sympathetic ganglion

Common carotid artery and plexus

Middle cervical sympathetic cardiac nerve
Vertebral ganglion

Vertebral artery and plexus

Recurrent laryngeal nerve

Cervicothoracic (stel late) ganglion

Ansa subclavia

Vagus nerve (X) (cut)

lnferior cervical sympathetic
cardiac nerve

Thoracic sympathetic and
vagal cardiac nerves
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Creater oetrosal nerve Deep petrosal nerve

Trigeminal nerve (V)

Internal carotid artery and plexus

Cen icu lum (gen icu la te  gang l ion)
of facial nerve

Fac ia l  nerve  (V l l )

Vestibulocochlear

C lossopharyngea l
nerve  ( lX)

Vagus nerve (

Mand ibu la r
nerve (V:)

Otic
gang l ion

ln te rna l
carotid nerve

Chorda tympan i

Super ior  laryngeal
nerve (cut)

Super io r  cerv ica l
sympathetic ganglion

ln te rna l  caro t id
artery and plexus'

Carotid branch of
glossopharyngeal

Carot id s inus

Cervical
sympathet ic  t runk

Super io r  cerv ica l
card iac  b ranch o f
vaSus nerve

Sympathetic

Parasympathetic

Roots of
c i l ia ry
ganglion

Pharyngea l
p lexus

Midd le  men ingea l  a r te ry  and p lexus

Facial artery and plexus

Ci l ia ry  gang l ion

ci l iary nerve

Short ci l iary nerves

Posterior, superior,
and inferior lateral
nasat nerves

Pterygopalat ine
ganglion

eater
and lesser
palat ine nerves

L ingua l  nerve

lnferior
alveolar nerve

Submand ibu la r
gang l ion

*{r

Autonomic Nerves in Head

See afso Plates 4446,86, 121, 132-134r, ffi, 106

Nasoc i l ia ry  nerve

Nerve (Vidian) of pterygoid canal
Sensory

Ocu lomotor  nerve  ( l l l )

Max i l la ry  nerve  (Vz)

Ophthalmic nerve (Vr)

Fronta l  and
lacr ima l
nerves (cut)

Maxil lary artery
and p lexus

External carotid
artery and plexus

Common carotid artery and plexus

Super io r  cerv ica l  sympathet ic  card iac  nerve

Granial and Gervical Nerves Plate 131



Giliary Ganglion: Schema

Sphincter  pupi l lae muscle

Di lator  pupi l lae muscle

Ciliary muscle

Optic nerve ( l l )

Nasoci l iary nerve

Long c i l ia ry  nerve

Nasoci l iary (sensory)
root of ci l iary ganglion

Sympathetic root of ci l iary ganglio

Preganglionic | _
Postganglionicf Parasytpathetic fibers

Afferent fibers

Visual pathway

Descending pathway

Short ci l iary nerves

Ci l ia ry
ganglion

Oculomotor
(parasympathetic)
root of cil iary ganglion

Accessory oculomotor
(Edinger-Westphal)
nucleus (parasympathetic)

Super ior  co l l icu lus

Lateral
geniculate body

Preganglionic
sympathetic
cell bodies
in inter-
mediolateral
nucleus
(lateral
horn) of gray
matter

Ophtha lmic
nerve  (V t  )

Trigeminal
gang l ion

Internal

t
.r-Tectosoinal tract

I

I
!  -Th^,^- i -  ^- . ,

---fhoracic part

<- of spinal cord
carotid plexui

Ophthalmic ar tery
In te rna l
carotid artery

Superior cervical sympathetic ganglion

1st thoracic sympathetic trunk ganglio

Cray  ramus communica

T1 sp ina l  nerve

Nr
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Pterygopalatine and Submandibular Ganglia: Schema

Ophthalmic nerve (Vr)
Trigeminal ganglion

Deep petrosal nerve
Mandibular nerve (V:) eater petrosal nerve

Otic ganglion
tympani nerve

Lingual nerve Trigeminal nerve (V)
Maxil lary nerve (Vz)

Facial nerve (Vll)
Nerve (Vidian) of pterygoid canal nerve)

Pterygopalatine ganglion Superior salivatory
nucleus

Lacrimal gland

Descending palatine nerves

Posterior nasal ner

nerve (lX)

Superior cervical sympathetic ganglion-  I ^  . l

Palatine n"ru"r I 
ureater

( Lesser-

ganglion

Submandibular

Facial artery

Lingual artery

External carotid arterv and

Common carotid arteri

White Cray
\-+v-./

Rami communicantes

Sympathetic trunk

T1 and T2 spinal nerves

Ventral
root

Thoracic
spinal
cord

Dorsal
root

Sublingual gland

Nr

carotid arterv

presynaptic cell
bodies in
intermediolateral
nucleus (lateral
horn) of gray
matter

- Sympathetic preganglionic fibers
r r r Sympathetic postganglionic fibers
- Parasympathetic preganglionic fibers
r r r Parasympathetic postganglionicfibers

Pharyngeal nerve
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Otic Ganglion: Schema

Mandibular nerve (V3)

Otic ganglion

Ophthalmic nerve (Vr)

Maxil lary nerve (Vz)

Auriculotemporal nerve

Superficial temporal artery

Parotid gland

Maxil lary
artery

Trigeminal ganglion

Lesser petrosal nerve

Chorda tympani nerve

Trigeminal nerve (V)

Facial nerve (Vll)

Clossopharyngeal nerve (lX)

Inferior salivatory nucleus

Inferior ganglion (lX)

cervical sympathetic ganglion

Sympathetic trunk

T1 and T2 spinal nerves

Inferior
alveolar

Pons

Medulla
oblongata

Tympanic
plexus

Tympanic
nerve
(of Jacobson)

External carotid arterv

Internal carotid

Common carotid ar

r- Sympathetic preganglionic fibers
r r r Sympathetic postganglionic fibers
- Parasympathetic preganglionic fibers
r r r Parasympathetic postganglionic fibers

White Cray
\*^\r-l

Rami communicantes

Thoracic
spinal cord

Sympathetic
preganglionic
cell bodies in
intermediolateral
nucleus (lateral
horn) of gray
matter

4{r
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Mesencephalic nucleus
and
Motor nucleus
of tr igeminal nerve

Taste Pathways: Schema

-Usual pathway

- - - - - -' Accessory pathway

Ventral posteromedial (VPM)
nucleus of thalamus

y cortex (just below face area)

Lateral hypothalamic area

Amygdaloid body

Pontine taste area

Trigeminal nerve (V)

Trigeminal (semilunar) ganglion

halmic nerve (Vr)

Maxil lary nerve (Vz)

Mandibular nerve (Vr)

Nerve (Vidian)
of pterygoid canal

Lingual nerve

Fungiform
papil lae

Foliate
papil lae

Vallate
papil lae

Nr
Creater petrosal nerve

Ceniculate

Facial nerve (Vll)
and
Intermediate nerve

Nucleus of solitary tract
(rostral part)

Clossopharyngeal nerve (lX)

Medulla oblongata
(lower part)

Inferior (petrosal) ganglion
of glossopharyn geal nerve

Inferior (nodose) ganglion of vagus

Vagus nerve (X)

Otic
ganglion

Granial and Gervical Nerves

Superior laryngeal nerve
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Arteries to Brain and Meninges

Left middle meningeal artery Middle cerebral artery

Posterior cerebral artery Anterior cerebral artery

Superior cerebellar artery Anterior communicating artery

Basilar artery Ophthalmic artery
Left labyrinthine
(internal acoustic) arterv

Mastoid branch of
left occipital artery

Anterior inferior
cerebellar artery

Posterior meningeal
branch of left ascendin
pharyngeal

Posterior inferior
cerebellar artery

Left and right
vertebral arteries
(intracranial

Posterior meningeal
branch of vertebral
arter

Anterior meningeal
branch of vertebral artery

Posterior auricular artery

Occipital

Internal carotid artery

Posterior
communicat ing
artery

Cavernous sinus

Middle
meningeal
artery

Maxil lary
artery

Superficial
temporal
artery

External
carotid
atrcry

Facial artery

Lingual artery

Ascending pharyngeal artery

Superior laryngeal artery

Superior thyroid artery

Common carotid arterv

Ascending cervical artery (cut)

Inferior thyroid artery

Thyrocervical trunk

Brachiocephalic trunk Nr
thoracic artery

Carotid

Carotid body

Vertebral artery
(cervical part)

Transverse process of C6

Deep cervical artery

Supreme intercostal
artery

Costocervical trunk

Subclavian artery
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Veins of the Vertebral Golumn: Vertebral Veins

Variation: right vertebral vein crossing
anterior to right subclavian artery Left vertebral artery

Left vertebral vein
Anterior vertebral veins Left subclavian artery

Left brachiocephalic veinRight deep cervical vei

Accessory  ver tebra l  ve in

Right vertebral artery

Right subclavian artery and vein

Righ t  in te rna l  jugu la r  ve in
( in fe r io r  bu lb )

R i  gh t  b rach iocepha l ic  ve in Dura mater

Right vertebral artery
Right vertebral vein I

Right  c lav ic le
Righ t  common caro t id  a r te ry Anter io r  in te rna l  (ep idura l )

vertebral venous plexus

Dens (C2) (cut)
Venous plexus of vertebral artery

Anterior external vertebral venous plexus

Epidural fat and anterior internal vertebral (epidural) venous plexus

Veins of the vertebral
column: vertebral veins

Super ior  bulb of  r ight  in ternal

Communica t ing  ve in
Basivertebral vein

lntervertebral veins

Vertebral artery with venous plexus

Deep cervical vein
Vertebral arteries Anterior vertebral

Condv lar  emmissarv  ve in Dura mater velns

Vertebral veins: detai l  showing
venous communica t ions

Anterior arch of at las (C1) (cut)

venous communlcauons

Anter io r  in te rna l  (ep idura l )  ver tebra l  venous p lexus

Anterior external vertebral venous plexus

Anterior vertebral veins

Left deep cervical vein

Left vertebral vein

Left vertebral artery

Left thyrocervical trunk

Lef t  in te rna l  jugu la r  ve in  ( in fe r io r  bu lb )

Left subclavian artery

Left subclavian vein

Left brachiocephalic vein

jugu la r  ve in

ii.!-i,lar- r

Masto id  emmissary  ve in

Venous plexus of vertebral artery

Communica t ing  ve ins

Righ t  deep cerv ica l  ve in

Forming vertebral vein

Accessory vertebral vei

Right vertebral artery and vein

Dorsal scapular artery

Costocervical trunk

Right thyrocervical ;
t runk

Righ t  subc lav ian  ve in

Righ t  in te rna l  jugu la r  ve in
( in fe r io r  bu lb )

R igh t  b rach iocepha l ic  ve in

Ri ght subclavian artery

C(d4s/*

Gerebral Vasculature

Right  common caro t id  a r te ry

Left common carotid arterv
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Arteries to Brain: Schema

Anterior cerebral artery

Middle cerebral

Posterior communicating art

Caroticotympan ic branch
of internal carotid artery

Posterior cerebral

Superior cerebellar artery

Anterior tympanic arter

Middle meningeal ar

Maxillary arter

Bas i la r  a

Anterior inferior
cerebellar artery

Posterior inferior
cerebellar ar

External carotid arterf

Internal carotid arterV

Superior thyroid artery

Common carotid artery

Vertebral artery

Ascending cervical arterir

Inferior thvroid arterv

Thyrocervical trunk/ i i

Subc lav ian  a

Brachiocephal ic  t runk

Arch

Descending

communicating artery

Ophthalmic artery

Suoraorbital arterv

Supratrochlear artery

Lacrimal artery

Dorsal nasal artery

Middle meningeal artery

Angular artery

Superficial temporal artery

Posterior auricular artery

Facial artery

Occipital artery

artery

Ascending pharyn geal artery

Anterior spinal artery

Spinal segmental
medullary branches

Vertebral artery

ommon carotid artery

Deep cervical artery

ial cervical artery

Suprascapular artery

Supreme intercostal artery

Costocervical trunk

Subclavian artery

Internal thoracic arterv

Anastomoses

1 Right-Left
2 Carotid-Vertebral
3 Internal carotid-External carotid
4 Subclavian-Carotid
5 Subclavian-Vertebral*{r
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Arteries of Brain: lnferior Views

Medial frontobasal (orbitofrontal) arter

Anter io r  communica t inB ar te ry

Anterior cerebral arterv

Distal medial str iate artery
(recurrent artery ot

Internal carotid artery

Anterolateral central (lenticulostriate) arteries

Middle cerebral arterv

Lateral frontobasal (orbitofrontal)

Prefrontal arter

Anterior choroidal arter

Pos ter io r  communica t ing  ar te ry

Posterior cerebral a

Superior cerebellar

Basilar artery

Pontine arteries

Labyrinthine (internal acoustic) arter

Anterior inferior cerebellar arterv (AlC

Vertebral ar

Anterior spinal arte

Posterior inferior cerebellar artery (PICA)

Posterior spinal

Distal medial striate artery
(recurrent artery of Heubner)

Anter io r  communica t ing  ar te ry

Anterior cerebral arterv
Middle cerebral arterv

Posterior communicating artery

Anterior choroidal artery

Optic tract
Posterior cerebral artery
Cerebral crus
Lateral geniculate body

Posterior medial choroidal artery

Posterior lateral choroidal artery

Choroid plexus of lateral ventr icle

Medial  geniculate body
Pulv inar  of  thalamus

Cerebral arterial
circle (of Will is)
(broken line)

fu  1 , .

.

Nr

Gerebral Vasculature

Lateral ventr icle
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Gerebral Arterial Gircle (of Willisl

Vessels dissected out: inferior view

Anterior cerebral artery
(A2 segment)

Anter io r  communica t ing  ar te ry

Anterior cerebral artery
(A1 segment)

Ophthalmic artery

Internal carotid

Middle cerebral artery

Posterior communicating artery

Posterior cerebral artery
(P2 segment)
(P1 segment)

Super io r  cerebe l la r  a

Basi lar

Pontine arteries

Anterior inferior cerebellar artery (AICA)

Vertebral artery

Vessels in situ: inferior vrew

Anterior cerebral artery

Hypothalamic arter

Internal carotid arter

Superior hypophyseal

Middle cerebral a

Inferior hypophyseal artery

Posterior communicating artery

Efferent hypophyseal veins

Distal medial str iate arterv
(recurrent artery of Heubner)

Anteromedial central (perforat ing)
arteries

Hypothalamic artery

Anterolateral central
(lenticulostriate) arteries

Superior hypophyseal artery

Inferior hypophyseal artery

Anterior choroidal arterv

Thalamotuberal
(premammil lary) artery

Posteromedial central
(perforat in g) arteries

Thalamoperforatin g artery

Posteromedial central
(paramedian) arteries

Labyrinthine ( internal acoustic) artery

Anterior communicating, artery

ic chiasm

Cavernous sinus

Infundibulum (p i tu i tary s ta lk)
and long hypophyseal portal veins

Adenohypophysis (anterior
lobe of pituitary gland)

Neu rohypophysis (posterior
lobe of pituitary gland)

ial  central
(perforating) arteries

Superior cerebellar artery

Basi lar artery Nr
Plate 14O

Posterior cerebral

Gerebral Vasculature



Arteries of Brain: Frontal View and Section

Paracentral arteryCorpus cal losum

Anterolateral central
( len t icu los t r ia te )  a r

Lateral frontobasal
(orbitofrontal) arter

Prefrontal

Precentral (pre-Rolandic)
and cent ra l  (Ro land ic )
sulcal arteries

Anterior parietal
(pos tcent ra l  su lca l )
artery

Posterior parietal
artery

Branch to
angular  gyrus

Temporal branches
(an ter io r ,  m idd le ,
and posterior

Middle cerebral arterv
and branches
(deep in lateral cerebral
lSy lv ian l  su lcus)

Anter io r  communica t ing

Posterior communicating artery

Anterior inferior cerebellar artery (AICA)

\Posterior inferior cerebellar artery (PICA)

Anterior spinal artery 
I {ffi
4.t'/

Media l  f ron ta l  b ranches

Pericallosal artery

Callosomarginal artery

Polar frontal artery

Anterior cerebral
arteries

Medial frontobasal
(orbitofrontal) artery

medial str iate
artery (recurrent
artery of Heubner)

lnternal carotid
artery

Anterior choroidal
artery

Posterior cerebral
arterv

cerebellar artery

Basilar and pontine arteries

Labyrinthine ( internal
acoustic) artery

Vertebral artery

Callosomarginal arteries
ano
Perical losal arteries
(branches of anterior
cerebral arteries)

Trunk  o f  corpus  ca l losum

In terna l  capsu le

Septum pe l luc idum

Rostrum of corpus cal losum

Anterior cerebral arteries

Distal medial str iate artery
(recurrent artery of Heubner)

Anter io r  communica t ing  ar te ry

Opt ic  ch iasm

Posterior spinal ar

Corpus  s t r ia tum
(caudate and lenti form nuclei

Anterolateral central
( lenticulostr iate) arteri

Insu la  ( i s land o f  Re i l

L imen o f  insu la

Falx cerebri

Precentral (pre-Rolandic),
cen t ra l  (Ro land ic )  su lca l ,
and parietal arter

Lateral cerebral (Sylvian)

Temooral branches of
middle cerebral artery

Temporal lobe

Middle cerebral arterv

Internal carotid
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Arteries of Brain: Lateral and Medial Views

Anterior parietal (postcentral sulcal) artery{ Posterior parietal artery

Centra l  (Rolandic)  su lcal  ar tery

Precentral (pre-Rolandic) sulcal artery

Prefrontal sulcal
artery

Terminal branches of
anterior cerebral
artery

Lateral frontobasal
(orbitofrontal)

left middle
cerebral artery

Left anterior
cerebral artery

Anterior communicating artery
Occipitotemporal
branches

Right anterior cerebral arteri Posterior temporal branch

Middle temporal  branch
Left internal carotid artery

Suoerior and inferior terminal branches

Polar temooral arterv Anterior temporal branch

Paracentral artery
Posterior Pericallosal artery

Intermediate Cingular branches

Anter ior Right posterior cerebral artery

Precuneal artery

Dorsal branch
to corpus cal losum

Polar frontal artery Parietoocci oital branch

Calcarine branch

Right anterior
cerebral artery

Medial fronto-
basal (orbito-
frontal) artery

Anter ior
communicating artery (cut)

Medial occipital artery

Distal medial str iate artery
( recur ren t  a r te ry  o f  Heubner

Posterior temporal brancn

Anterior temooral branch

Right internal carotid artery Posterior communicating artery

*Note: Anterior parietal (postcentral sulcal) artery also occurs as separate anterior parietal and postcentral sulcal arteries.

Terminal branches
of posterior cerebral
artery

Branch to angular gyrus

(tru nks)

{r4
4.

a l
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Anterolateral central
( len t icu los t r ia te )  a r te r ies

Heads o f  caudate  nuc le i

Septum pel luc idum

Corpus cal losum

Anter io r
cerebral arteries

Long i tud ina l
cerebral
f issure

Opt ic  nerve  ( l l )

Ophthalmic artery

Anter io r
cerebral artery

Midd le
cerebral artery

Posterior
communica t ing  ar te ry

Tha lamoper fo ra t ing  ar te r ies iiI.:
Lef t  in te rna l  caro t id  a r te rv

Basi lar artery

Pontine arteries

Labyr in th ine  ( in te rna l  acous t ic )  a r te ry

Posterior cerebral arterV

Super io r  cerebe l la r  a r te ry

Anterior inferior cerebellar artery (AICA)

Anter io r  men ingea l  b ranch o f  ver tebra l  a r te ry

Temporal branches of posterior cerebral arteri,

Arteries of Posterior Granial Fossa

Occ ip i ta l  (pos ter io r )  horn  o f  r igh t  la te ra l  ven t r i c le

Right  dorsal  branch to corpus cal losum
(posterior pericallosal artery)

Super ior
col l icu l i

Super ior
vermtan
branch

Posterior medial
choroidal artery
to choroid plexus
of 3rd ventr icle

Posterior lateral
choroidal artery

Latera l  (marg ina l )  b ranch

Inferior vermian artery
(phantom)

Choroidal branch to 4th ventr icle
(phantom) and

erebel lar  tonsi l lar  branch
of posterior inferior cerebellar artery

Outl ine of 4th ventr icle (broken l ine)

Posterior meningeal branch of vertebral artery

Posterior inferior cerebellar arterv (PICA)

Left posterior spinal artery *{r

Tha lamoeen icu la te  a r te r ies Latera l  and med ia l  gen icu la te  bod ies  o f  le f t  tha lamus

Anter io r  choro ida l  a r te ry Choro id  p lexuses  o f  la te ra l  ven t r i c les

Crura  o f  fo rn ix Pulv inars of  le f t  and r ight  thalami

Splenium of  corpus cal losum

,}

Par ietooccip i ta l  )  Branches of
| ) right posterior

Calcarine ) cerebral artery

Gerebral Vasculature

Anter io r  sp ina l  a r te ry Left vertebral artery
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Vein of lateral recess of 4th ventr icle

Precentral cerebellar vein

Superior retrotonsil lar vein

( Inferior retrotonsil lar)
vein of cerebellomedullarv

Posterior soinal vein

Confluence of sinuses

Left transverse
sinus (cut)

Superior
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Lingula TU Tuber
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Medial geniculate body

Lateral
mesencephalic vein
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Deep Veins of Brain

For superficial veins of brain see Plate 102

Long i tud ina l  cerebra l  f i ssure

Anter io r  cerebra l  ve ins

Rost rum o f  corpus  ca l losum

Septum pe l luc idum

Anter io r  ve in  o f  sep tum pe l luc idum

Head o f  caudate  nuc leus

Anter io r  ve in  o f  caudate  nuc leus

Transverse  ve ins  o f  caudate  nuc leus

In te rvent r i cu la r  fo ramen (o f  Monro)

Co lumns o f  fo rn ix

Super io r  tha lamost r ia te  ve tn

Super io r  choro id  ve in  and
choro id  p lexus  o f  la te ra l  ven t r i c le
l n a l a m u s

Tela  choro idea o f  3 rd  vent r i c le

Latera l  d i rec t  ve in

Poster io r  ve in  o f  caudate  nuc leus
ln te rna l  cerebra l  ve ins

Basa l  ve in  (o f  Rosentha l )

Creat  cerebra l  ve in  (o f  Ca len)

In fe r io r  sag i t ta l  s inus
St ra igh t  s inus

Tentor ium cerebe l l i

T ransverse  s inus
Conf luence o f  s inuses

Super io r  sag i t ta l  s inus

Unca l  ve in

Opt ic  ch iasm

In fer io r
cerebra l
V E I  N S

I  nferi  o r
anas tomot rc
ve in  (o f  Labb6)

Dissect ion: superior v iew

Anter io r  cerebra l  ve in

Super f i c ia l  m idd le  cerebra l  ve in
(dra in ing  to  sphenopar ie ta l  s inus

Deep midd le  cerebra l  vern

Cerebral  crus

Basa l  ve in  (o f  Rosentha l )

La tera l  gen icu la te  b

Media l  gen icu la te  body

P u l v i n a r  o f  t h a l a m u s

Splen ium o f  corpus  ca l losum

Creat  cerebra l  ve in  (o f  Ca len)

Dissect ion: infer ior v iew

4ttr
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Subependymal Veins of Brain

Poster ior  ve ins of  septum pel luc idum

Super ior  thalamic vein

Super ior  choroid vein

Transverse veins of caudate nucleus

Superior thalamostr iate vein

Lateral ventr icle

Anterior vein of
caudate nucleus

Anterior vein of
septum pel luc idum

Cenu of
corpus
callosum

Interventr icu lar
foramen (of Monro)

Anterior commissure

Interthalamic a

Anterior cerebral vein

Optic chiasm

3rd ventricle

Deep middle cerebral vein

I nferior thalamostriate

Basal vein (of Rosenthal)

Temporal (inferior) horn of lateral ventricl6

Posterior mesencephalic vein

Hippocampal  and in fe r io r  ven t r i cu la r  ve in6

Cerebral aqueduct

4{tr 4th

Lateral direct vein

Posterior terminal vein of caudate nucleus
(posterior part of thalamostr iate vein)

Internal cerebral veins (right and left)

Medial (atrial) vein of lateral ventricle

Lateral (atr ial) vein of lateral ventr icle

Splenium of  corpus cal losum

Creat cerebral vein

sal vein of corous
callosum

nferior sagittal
srnus

lnternal
occipital vein

Straight sinus

Occipital
(posterior)
horn of
lateral
ventricle

Cerebellum

)uoef lo r  vermtan ve tn

Veins on lateral wall of ventricle
Veins on medial wall and floor of ventricle
All other veins
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Supraoptic

Ventromedial
Arcuate
(infundibular)
Mammillary body

Optic chiasm

Infundibulum (pituitary stalk)

Hypophysis (pituitary

Paraventricular hypothalamic nucleus

Supraoptic hypothalamic

Supraopticohypophyseal tract

Tuberohypophyseal tract

Hypothalamohypophyseal tract

Infundibulum (pituitary stalk)

Pars tuberalis

Hypothalamus and Hypophysis

Mammillothalamic tract

Dorsal longitudinal
fasciculus and other
descending pathways/ I

Hypothalamic
sulcus

Arcuate (infundibular) nucleus

Septum pellucidum

Thalamus

Fornix

Hypothalamic sulcus

Anterior commissure

Principal
nucleI of
hypothalamus

4{tr

Adenohypophysis
(anterior lobe of
pituitary gland)

Paraventricular

Posterior

Dorsomedial

Fibrous tr

Pars intermedia

Pars distalis

Mammil lary
body

Median eminence
of tuber cinereum

lnfundibular
stem

Neurohypophysis
(posterior lobe
of pituitary gland)
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Arteries and Veins of Hypothalamus and Hypophysis

Super ior
hypophyseal
artery

Artery of trabecula

Trabecula (fibrous tissue)

Efferent hypophyseal vein
to cavernous sinus

portal system

hypophyseal portal veins

hypophyseal portal veins

Efferent hypophyseal vei n
to cavernous sinus

Neurohypophysis
(posterior lobe of
pituitary gland)

Capil lary plexus of
infundibular process

Efferent hypophyseal vein
to cavernous sinus

Inferior hypophyseal artery

4{r

Secondary plexus
of hypophyseal
portal systeml

Efferent hypophyseal
verns to cavernous
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Head Scans: Sagittal MR lmages

Median (A) and paramedian (8, C) sagittal MR images
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o
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P

PG

s
SC
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TC
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FV
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MB

MS
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Corpus
callosum

Extraocular
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Frontal pole

Fourth
ventricle
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ventricle

Medul la
oblongata

Midbrain

Maxil lary sinus

Inferior nasal
concha

Nasopharynx

Occipital pole

Optic nerve

Pons

Pituitary gland

Sphenoid sinus

Spinal cord

Thalamus

Tentorium
cerebell i

TongueTO
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Head Scans: Axial GT lmages

Axial CT images of the head from inferior (A) to superior (C)
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Basilar artery

Cerebe l lum

Cerebral
hemisphere

Conf luence o f
st nuses

Eye

External acoustic
meatus

Ethmoid  s inus

Fat in orbit

Fourth ventr icle

Lens

Lateral pterygoid
muscte

Lateral rectus
musc le

M Medulla oblongata

MA Masto id a i r  ce l ls

MB Midbrain

MM Masseter muscle

MR Medial rectus
muscle

MS Maxil lary sinus

N Nasal concha

NS Nasal septum

P Pons

S Sphenoid s inus

SC Semic i rcu lar
canats

SS Superior sagittal
srnus

T Temporalis muscle

Tt Temporal lobe
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F

FV

t
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t-R
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Head Scans: Goronal GT Images

Coronal CT images of the head from anterior (A) to posterior (C)
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Section 2 Back and Spinal Gord

Topographic Anatomy
Plate 152
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Bones and Ligaments
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Back and Spinal Gord

rzz Arteries of Spinal Cord: Intrinsic Distribution

rzs Veins of Spinal Cord and Vertebral Column

Muscles and Nerves
Plates 174-l80

rze Muscles of Back: Superficial Layers
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Trapezius muscle

Spine of  scapula

Deltoid muscle

I nfraspinatus

Back

External occipital protuberance

L igamentum nuchae

Spinous process of
C7 vertebra

Del to id muscle

Spine of  scapula

Triangle of auscultation

Medial border of
scapula

lnferior angle of
scapula

Spinous process of
T12 ver tebra

Cluteus medius
muscle

Sacrum

Cluteus maximus
muscle

Greater trochanter
of femur

Cluteal fold

muscle

Triceps brachii
muscle

Long head
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Lumbar  ( t r iang le dors i  musc le
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Topographic Anatomy
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Vertebral Golumn

Anterior view

S a c r u m  ( S 1 - 5 )

Posterior view

At las (Cl  )

Axis  (C2)
Cerv ica l
curvature

C 7
C 7

T1t
T1

Lumbar
curvature

*{w

left lateralview

Thoracic
curvature

Thoracic
vertebrae

Lumbar
vertebrae

Sac rum (S1 -5 )

C7
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Thoracic Vertebrae

art icu lar

Vertebral foramen

Super ior
vertebral notch
(forms lower
margin of
intervertebral
foramen)

Super ior
art icular facet

7th rib

Super ior
costal facet

process and facet

Ped ic le
Body

Transverse
costal facet

Super ior
costal facet

Pedic le

Superior articular
process and facet

Transverse
process

ln fer ior
articular
process

T6 vertebra:
lateral view

T6 vertebra:
superior view

Spinous process of
T7 vertebra

Transverse process of
T9 vertebra

Inferior articular process (T9)

Spinous process (T9)

T12 vertebra:
lateral view

4{tr

T7,Tg and T9 vertebrae:
posterior view

Superior articular
process and facet

Costal facet

Bones and Ligaments Plate 154



Lumbar Vertebrae

Vertebral body

Vertebral foramen

Transverse process

Superior articular process

Mammi l la ry  p rocess

Anulus f ibrosus

Nucleus
purposus

Accessorv orocess

lntervertebral disc

Mammil lary process

Transverse process

Spinous process

Inferior
articular
process

Inferior
vertebral notch

art icular process

Mammi l la ry  p rocess

Transverse
process

Lamind

Spinous process

[2 vertebra:
superior v iew

Vertebral body

Intervertebral disc

Vertebral body

[3 and L4 vertebrae:
posterior view

Vertebral canal

Super ior

Pars interart icularis

Accessory
process

Spinous process
of L3 vertebra

Inferior
art icular process

Intervertebral
(neural) foramen

Super ior
vertebral
notch

facet
for sacrum

l-umbar vertebrae, assembled:
left lateralview
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Anteroposterior radiograph

B
IA
t
P
s
SA
SF
T

Body of L3 vertebra

Inferior art icular process of L1 vertebra

Lamina o f  L4  ver tebra

Pedicle of L3 vertebra

Sp inous  process  o f  L4  ver tebra

Superior art icular process of L1 vertebra

Sacral foramen

Transverse process of L3 vertebra

Lumbar Vertebrae: RadiograPhs

Lateral radiograph

D Intervertebral disc space

I  ln te rver tebra l fo ramen

lA Inferior art icular process of L3 vertebra

lN lnferior vertebral notch of L2 vertebra

P Pedicle of L3 vertebra

S Spinous process of L3 vertebra

SA Superior art icular process of L4 vertebra

SN Superior vertebral notch of L3 vertebra

Note: The vertebral bodies are numbered
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Sacrum and Goccyx

See also Plates 153, 159, 248,352-gS4

Base of sacrum

Lumbosacra l
art icular surface

Transverse
r idges

Anter ior infer ior
view Pelvic surface

Anterior (pelvic)
sacral foramen

Coronal section
through 52 foramina

Super ior
articular process

Ala  (w ing)

Promontory

ra l  par t
of  pe lv ic  b r im
( l inea  te rmina l i s )

Super ior
articular
process

Sacral hiatus

Mediansagittal section

Nr

Apex of sacrum

Transverse process
of coccyx

Aur icular  sur face

Sacral tuberosity

Lateral sacral crest

Median sacra l  c res t

Intermediate sacral cresl

Facets of
superior art icular

Posterior
sacral
foramina

Sacral cornu
(horn)

Coccygeal cornu
(horn)

Transverse process
of coccyx

Posterior superior view

Posterior
sacral foramen
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left lateralview
(partially sectioned
in median plane)

Lumbar vertebral

lntervertebral disc

Anter ior
longi tudinal  l igament

Posterior
longi tudinal  l igament

Anterior vertebral segments:
posterior view
(pedicles sectioned)

Pedicle (cut surface)

Intervertebral disc

Vertebral Ligaments: Lumbar Region

Inferior articular process

Capsule of zygapophyseal joint
(partially opened)

Super ior  ar t icu lar  process

Transverse process

Spinous process

Ligamentum f lavum

Interspinous l igament
, i

i \s rprarp inous l igament
l

t l

I  ntervertebral foramen

Posterior vertebral segments:
anterior view

Pedicle (cut surface)

Ligamentum f lavum

Super io r  a r t i cu la r
process

Transverse process

Bones and Ligaments

l n fe r io r  a r t i cu la r
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Vertebral Ligaments: Lumbosacral Region

Superior articular processAnterior
longi tudinal
l igament

Body of
L1 vertebra

Intervertebral
discs

Body of
L5 vertebra

L5 spinal nerve

Auricular surface of sacrum
(for articulation with i l ium)

left lateralview

I  ransverse process

Lamina

I nferior articular process

Pedicle

lntervertebral foramen

Spinous process

lnterspinous l igament

Supraspinous l igament

Superior articular processes;
facet tropism (difference in
facet axis) on right side

Spinous process

Transverse process

Inferior articular process

Ligamentum flavum

l l io lumbar

ll iac crest

Posterior
supeflor
i l iac spine

Posterior
inferior
i l iac spine

Pedicle (cut)

Posterior sacroi l iac l igamenl

Creater sciatic foramen

Spine of  ischium

Sacrospinous

Lesser sciatic foramen

longitudinal
l igament

Lateral,

4{tr sacro-
coccySeal
l igaments

Posterior view
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Base of  skul l

C1 spinal  nerve

C2 vertebra (axis)

CB sp ina l  nerve

T.l  spinal nerve

Spinal Gord and Ventral Rami in Situ

C1 ver tebra  (a t las )

Cervical  p lexus

C7 ver tebra

T1 vertebra

Brachia l  p lexus

l d u r a  m a t e r

F i laments  o f
sp ina l  nerve
roots (T7 and TB)

T' t2
vertebra

L 1
vertebra

l l i o ingu ina l
nerve

Lumbar p lexus

L5 vertebra

Femoral nerve

Sacral plexus

Super io r  and in fe r io r
g lu tea l  nerves

Sciat ic nerve

Posterior femoral
cutaneous nerve

.l  
st r ib

12 th  r ib

L1 sp ina l  nerve

Conus medu l

Cauda equ ina

L5 spinal nerve

S1 sp ina l  nerve

Sacrum (cu taw

Fi lum te rmina le  in te rnum

Termination of dural sac

F i lum te rmina le  ex ternum
tcoccygea l  l igament )

55  sp ina l  nerve

Coccygeal nerve
'Pudenda l  nerve

f ,nr lS
Coccyx 4.12
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Relation of Spinal Nerve Roots to Vertebrae

Uur" /
of  skul l

' -C1

C3
---C4

C5
t)

C 7

T 1

T2
T1

T ? r2

r4
T3

T5
T A

T5

r7
r6
T7

.-TB

-T9

--T1O
' r  

-zT1 l
'  

-2r'T12

C' l  sp ina l  nerve  ex i ts
above C.l  vertebra

CB sp ina l  nerve
exits below
C7 vertebra
(there are B cervical
nerves but only
7 cervical vertebrae)

- .  1' '  I
c 2 '
C3
' c 4

C5

Cervical
en la rgemenl

Lumbar
e n la rge me n t -----_____a

Fi lum
termina le
In te rnum

T 1 1

T12

/ L r
L1

, L 2

- 'L3

- L 4

- L 5

-Sacrum

S 1

T 1 0

Termination of
dura l  sac

Conus medu l la r is
( te rmina t ion  o f
sp ina l  cord)

Cauda equ ina

F i lum
termina le
externum

(coccygeal
l igament)

S4
S5

I Cervical nerves
I Thoracicnerves

I Lumbar nerves
I Sacral and coccygeal nerves

Lumbar disc protrusion does not usually affect
nerve exit ing above disc. Lateral protrusion
at disc level L4-5 affects L5 spinal nerve, not
L4 soinal nerve. Protrusion at disc level L5-S1
affects S.l  spinal nerve, not L5 spinal nerve.

L5 --

Nr
Coccygeal nerve

Medial protrusion at disc level L4-5 rarely affects
L4 spinal nerve but may affect L5 spinal nerve
and somet imes S1-4  so ina l  nerves .

S3
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Lumbar Disc Herniation: Glinical Manifestations

Schematic cross section
showing compress ion  o f

nerve rool

Charac ter is t i c
posture in left-sided
lower  lumbar  d isc
hern ia t ion

,/."
{''"'z;""'//;.d,

.,, .| \
t

N uc leus
purposus 4{tr

Surgical exposure of
lower lumbar d isc
herniat ion

Nerve roo l

C l in ica l  fea tures  o f  hern ia ted  lumbar  nuc leus  pu lposus

Level of herniat ion Pain Numbness Weakness Atrophy Reflexes

L3

L4

\ L s

S L 5
\

L4-5 disc;
5 t h  l u m b a r
nerve root

Over
sacro-
i l iac
jo in t ,
h ip ,
lateral
th igh
and leg

Lateral leg,
f irst 3 toes

Dorsif lexion
of great toe
and foot;
dif f iculty
wa lk ing  on
heels; foot
orop  may
occur

Minor

Changes
uncommon
in  knee and
ank le  je rks ,
bu t  in te rna l
hamst r ing
reflex
d imin ished
or  absent

[5-Sl disc;
1 st sacral
nerve toot

Over
sacro-
i l iac
jo in t ,
h ip ,
posrero-
la te ra l
th igh
and leg
to heel

Back of
calf ,  lateral
heel, foot
to toe

Plan tar
f lex ion  o f
foo t  and
great toe
may be
affected;
d i f f i cu l ty
wa lk ing  on
toes

Castrocnemi-
us  and so leus

Ankle jerk
dimin ished
or absent
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Lumbar Puncture and Epidural Anesthesia

Lumbar puncture

Cauda equ ina

Subarachno id
space

Needle entering
subarachnoid space

l l iac
crest

Arrows show locations of
insert ion of needles.

Epidural anesthesia

Dural sac

Epidural space
Spinous process of L4

Ligamentum f lavum

Epidural anesthesia and lumbar puncture are performed by insert ing a needle above or below the L4 vertebral spine,
which l ies at the level of the i l iac crest. For epidural anesthesia, the needle passes into the epidural space, and anesthetic
agent bathes the nerve roots in proximity. Lumbar puncture, on the other hand, is performed in order to col lect a sample
of cerebrospinal f luid (CSF) or to introduce an anesthetic agent into the CSF (spinal anesthesia), so therefore the needie
penetrates the dural sac to enter the subarachnoid space. Cryd4/^
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Schematic demarcation of dermatomes
(according to Keegan and Carrett)
shown as distinct segments. There is
actually considerable overlap between
any two adjacent dermatomes. An
alternative dermatome map is that
provided by Foerster (see References).

T10
t1
L l ,2 ,3 ,4
L4, 5, 51
L4
sl, 2, L5
s1
s2,3, 4

Dermatones

S3
S4
ss

Level of umbilicus
Inguinal or groin regions
Anterior and inner surfaces of lower limbs
Foot
Medial side of great toe
Posterior and outer surfaces of lower limbs
Lateral margin of foot and little toe
Perineum

15,

Ll,

L2

S1

L5

L4

4{F

Levels of principal dermatomes

C5 Clavicles
C5,5,7 Lateral parts of upper l imbs
C8, Tl Medial sides of upper l imbs
C6 Thumb
C6,7,8 Hand
C8 Ring and litt le f ingers
T4 Level of nipples
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Sympathetic Nervous System: General Topography

In te rna l  caro t id  p lexus

In te rna l  caro t id  nerve

Super io r  cerv ica l  gan g l ion

Cray  rami  communicantes

Cerv ica l  sympathet ic  t runk

Midd le  cerv ica l  gang l ion

Cerv ico thorac ic  (s te l la te )  gang l ion

Thoracic visceral nerves

Pu lmonary  p lexus

Whi te  and gray  rami  communicantes

Esophageal  p lexus

Creater  thorac ic  sp lanchn ic  nerve

Lesser  thorac ic  sp lanchn ic  nerve

Aort icorenal ganglion

Lumbar  sp lanchn ic  nerves

Sacra l  sp lanchn ic  nerves

External carotid nerve

Cerv ica l  card iac  nerves

Card iac  p lexus

Celiac plexus

Cel iac  gang l ion

Super io r  mesenter ic  gang l ion

Super io r  mesenter ic  p lexus

I  n fe r io r  mesenter ic  gang l ion

I  n fe r io r  mesenter ic  p lexus

Super io r  hypogast r i c  p lexus

Hypogastr ic nerve

Inferior hypogastr ic plexus
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Parasympathetic Nervous System: General Topography

Oculomotor  nerve  (CN l l l )

Fac ia l  nerve  (CN V l l )

Lacr ima l  g land

Ci l ia ry  gang l ion

Clossopharyngea l  nerve  (CN lX)
Pterygopalat ine gangl ion

Parotid gland

Submandibular  gangl ion

Subl ingual  and submandibular  g lands

Cervical cardiac branch

Vagus nerve (CN X)

Card iac  p lexus

Pu lmonary  p lexus

Esophageal plexus

Anterior and posterior vagal
tru nks

Cel iac p lexus

Superior mesenteric plexus

Pelv ic  sp lanchn ic  nerves  ( f rom 52-4)

Inferior hypogastr ic plexus
Cavernous nerves

Spinal Gord

Cryd4s4*
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Sympathetic Nervous System: Schema

Superior cervical ganglion Internal carotid nerve and olexus

External carotid nerve and olexus

$f lacr imalg land

Cray  rami  communicantes

First thoracic gan . \

lnnervation to arrector pi l i  muscles, . . , '
vascular smooth muscle, and sweat i ' }
g lands  o f  sk in

t l :

1 . t . . . - - 1 . . -

\ . - . - ' r '

Whi te  ramus
communtcans

Cray ramus
communtcans

F i rs t  lumbar

Liver
Cal lb ladder
Bile ducts

Pancreas

Kidneys

I ntestines

diac branches

Creater thoracic
sp lanchn ic  nerve

Celiac ganglion

Lesser thoracic
splanchnic nerve

Aort icorenal
ganglion

Least thoracic
splanchnic nerve

mesenteflc
gang l ion

Lumbar
sp lanchn ic
nerves

lnferior
mesenteric
ganglion

Descending
colon

First sacral ganglion Sigmoid colon

Urinary
bladder

lnferior
hypogastric
plexus

Preganglionic f ibers
Postganglionic fibers CryW
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Prostate
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Branch o f  ocu lomotor  nerve  ( l l l )

Branch of facial nerve (Vl l)

Medulla oblongata

Branch of glossopharyngeal
nerve  ( lX)

Ot ic  gang l ion

Submand ibu la r  gang l ion

Parasympathetic Nervous System: Schema

Pterygopalat ine gan gl ion

Pulmonary plexus

Liver

Callbladder

B i le  duc ts

fr
/ t ,

(f

i

)
n
g

\ K' ."
Pa ncreas

lntestines

Inferior hypogastr ic
prexus

Pelv ic  sp lanchn ic  nerves

Descending colon

Sigmoid colon

s2

5 3 j

S4

Rectum

Urinary b ladder

Preganglionic fibers
Postganglionic fibers

Prostate 6ry4c/*

Ci l ia ry  gang l ion

Spinal Gord

External genital ia

Plate 168



Spinal Membranes and Nerve Roots

Posterior view Vent ra l  roo t  o f  sp ina l  nerve

Dorsal root of soinal nerve

Dorsa l  roo t  (sp ina l )  gang l ion

Whi te  and gray  rami  communicantes
to and from sympathetic trunk

Vent ra l  ramus o f  so ina l  ner

Dorsal ramus of soinal nerve

Dura mater

Mesothel ia l  seotum in dorsal  median sulcus

Pia  mater  over ly ing  sp ina l  cord

Filaments of dorsal root

Dent icu la te  l igament

Dorsal horn
Membranes removed: anterior view
(greatly magnified)

Ventral horn
Lateral horn
Cray matter

White matter Fi laments of  dorsal  root

Dorsal root of spinal nerve

Filaments of ventral root

Dorsal root (spinal) ganglion

Dorsal ramus of spinal nerve

Ventral ramus of spinal nerve

Ventral root of soinal nerve

Cray  and wh i te
rami communicantes 4{tr
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Section through thoracic vertebra

Body of vertebra

Dura  mater

Arachnoid mater*

Subarachnoid space

Pia mater*

Recurrent
men ingea l
branches o f  sp ina l
nerve

Pleura

LUnS

Section through lumbar vertebra

Dorsal and ventral
roo ts  o f  lumbar  and
sacra l  sp ina l  nerves
formrng cauoa equrna

Spinal Nerve Origin: Gross Sections

See also Pfates 169, 172,173

Fat  in  ep idura l  space

Sympathetic ganglion

Dent icu la te  l igament
Ventral root

White and gray rami
communrcantes

Sp ina l  nerve

Ventral ramus
(intercostal nerve)

Dorsal ramus

Dorsal root
(spinal )  gangl ion

Dorsal root

Lateral horn of
g ray  mat te r  o f  sp ina l  cord

Media l  b ranch

Lateral branch

of  dorsal
ramus
of  spinal
nerve

lnternal vertebral
(epidural) venous plexus (of Batson)

Dura  mater

Arachnoid mater

Ventral root

Sp ina l  nerve

Ventral ramus (contributes to lumbar plexus)

Dorsal  ramus

Dorsal root

Nr
Dorsal root

*Leptomeninges

Spinal Gord

Conus medu l la r is

gang l ion
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Arteries of Spinal Gord: Schema

See also Plate 138

Posterior cerebral ar

Superior cerebellar artery

Basi lar artery

Anterior inferior
cerebellar artery (Al

Posterior inferior
cerebe l la r  a r te ry  (  P ICA)

Anter io r  sp ina l

Vertebral artery

Anter io r  segmenta l
medullary arteries

Ascend ing  cerv ica l
arrery

Deep cervical a

Subc lav ian  ar te r

Anterior segmental
t , . l

medul lary ar tery
3/;:,
i f i

Posterior intercostal artery
L

Pial plexus Thoracic
vertebrae

_o

ao

U

Posterior view

Posterior inferior cerebellar artery

Posterior soinal arteries

Vertebral artery

Posterior segmental
medu l la ry  a r te r ies

Deep cervical artery

Ascending cervical artery

Subclavian artery

Posterior segmental
medullary arteries

Posterior
intercostal arteries

4{tr

(t:,
,:.i\
g

i )
Liki
\UI
/n

ifj
, t

'9,

l"-l
, T i I  '

Major anterior segmental
medu l la ry  a r te ry  (g rea t

rad icu la r  a r te ry  o t
Adamkiewicz)

Posterior intercostal arter

Anter io r  segmenta l
medu l la ry  a r te ry

Lumbar artery

Anastomotic loops to
posterior spinal arteri

Cauda equ ina  ar te r

Lateral (or medial)
sacral arteries

fi,

Lumbar
vertebrae

Posterior segmental
medullary arteries

omotic loops to
anterior spinal artery

Lumbar arteries

Lateral (or medial)
sacral arteries

Note :  A l l  sp ina l  nerve  roo ts  have
associated radicular or segmental
medullary arleries Most roots have
radicular arteries (see Plate 172) Both
types of arteries run along roots, but
rad icu la r  a r te r ies  end be fore  reach ing
anter io r  o r  pos ter io r  sp ina l  a r te r ies ;
la rger  segmenta l  medu l la ry  a r te r ies
cont inue on  to  supp ly  a  segment  o f
these ar te r ies

' u
(s

\
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Arteries of Spinal Gord: Intrinsic Distribution

Posterior spinal arteries

Anterior spinal artery

Anterior segmental
medullary artery

Anterior radicular artery

radicular artery

Branch to vertebral body
and dura mater

nal branch

Dorsal branch of posterior
intercostal artery

Posterior i ntercostal artery

Paravertebral anastomoses

Prevertebral anastomoses

Thoracic (descending) aorta

Section through thoracic level:
anterosuperior view

Sulcal (central) branches to
right side of spinal cord

Posterior radicular artery

Anterior segmental
medullary artery

Pial arterial olexus

Anterior and posterior
radicular arteries

Anter io r  sp ina l

Arterial distribution: schema

Note: All spinal nerve roots have associated radicular or
segmental medullary arteries Most roots have radicular arteries.
Both  types  o f  a r te r ies  run  a long roo ts ,  bu t  rad icu la r  a r te r ies  end
before reaching anterior or posterior spinal arteries; larger segmental
medullary arteries continue on to supply a segment of these arteries

*{r

Right posterior spinal artery

Peripheral branches from pial plexus

Sulcal (central) branches to left side
of spinal cord

Left posterior spinal artery

Posterior radicular artery

Anterior segmental
medu l la ry  a r te ry

Pial arterial plexus

Spinal Gord Plate 172



Veins of Spinal Gord and Vertebral Golumn

External
vertebral venous
plexus

In te rna l  ver tebra l
(ep idura l )  venous

p lexus  (Batson 's
ve ins)

Bas iver tebra l  ve in

Anter io r  sp ina l  ve in

Anter io r  su lca l
(cent ra l )  ve in

In te rna l  ver tebra l  (ep idura l )  venous p lexus

ln te rver tebra l  ve in

External vertebral venous olexus

terna l  ver tebra l  venous p lexus

Basivertebral vein

In te rna l  ver tebra l
(ep idura l )  venous p lexus

Segmenta l  medu l la ry /
rad icu la r  ve ins

Intervertebral
ve tn

Internal vertebral
(ep idura l )  venous p lexus

Bas iver tebra l  ve in

n terna l  ver tebra l
(epidura l )  venous p lexus

External vertebral
venous prexus

ln te rver tebra l  ve in

Anter io r  segmenta l  medu l la ry / rad icu la r  ve in

Poster io r  segmenta l  medu l la ry / rad icu la r  ve in

P ia l  venous p lexus

Poster io r  su lca l  (cen t ra l )  ve in

*{ryPoster io r  sp ina l  ve in

Plate 173
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Super ior  nuchal  l ine of

Spinous process of C2 ver

Sternocleidomastoid muscl

Posterior trianele of neck

Trapezius muscle

Sp ine  o f

Del to id musc

I nfraspi natus
fascia

Teres major
muscte

Lat iss imus
dorsi muscle

Spinous process
of T12 vertebra

Thoracolumbar fascia

External
ob l ique musc le

In ternal  obl ique
muscle in  lumbar t r iangle
(of Peti t)

l l iac crest

Cluteal aponeurosis
(over  g lu teus  med ius  musc le

Muscles of Back Superficial Layers

Semisp ina l i s  cap i t i s  musc le

len ius  cao i t i s  musc le

Spinous process of C7 vertebra

Splenius cervicis muscle

Levator  scapu lae  musc le

Rhomboid  minor  musc le  (cu t )

Supraspinatus
muscle

tus
posterior
super ior  muscle

major muscle
(cut)

Infraspinatus
fascia (over
infraspi natus
muscle)

Teres minor
and major
musctes

Latissimus dorsi muscle (cut)

Serratus anterior muscle

Serratus posterior inferior
muscre

12th r ib

rector spinae muscle

External
ob l ique musc le

n terna l
ob l ique musc le

4{tr
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Muscles of Back: Intermediate Layers

Super ior  nuchal  l ine of  skul l

Posterior tubercle of atlas (C.l

Long iss imus cap i t i s

Semisp ina l i s  cap i t i s

Splenius capi t is  and
sp len ius  cerv ic is

Serratus posterior superior

l l i ocos ta l i s  musc le

Rectus capitis posterior minor muscle

Obliquus capitis superior muscle

Rectus capitis posterior major muscle

Obl iquus capi t is  in fer ior  muscle

Longiss imus capi t is  muscle

Semispinal is  capi t is  muscle (cut)

Spinalis cervicis muscle

Spinous process of C7 vertebra

onqtss tmus cerv tc ts  musc te

l l iocostal is cervicis muscle

l l iocostalis thoracis muscle

Hook

Erector
sprnae
musc le

Longiss imus muscle

Spinal is  muscle

Tendon of origin of
transversus abdominis muscle

In te rna l  ob l ique
muscle

Externa l  ob l ique
muscle (cut)

l l iac crest

Spinal is thoracis muscle

Long iss imus thorac is  musc le

l l iocostal is lumborum muscre

Spinous process ofT12 vertebra

Transversus abdominis
muscle and tendon
of origin

Thoracolumbar fascia
(posterior layer) (cut)

4ttr
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Super ior  nuchal  l ine of

Mastoid Drocess

Posterior tubercle of atlas
(Cl vertebra)

Spinous process of axis
(C2 vertebra

Semisp ina l i s  cap i t i s

Spinous process
of C7 vertebra

External intercostal muscles

Semispinalis thoracis muscles

Multif idus muscles

Thoracolumbar fascia
(anterior layer)

Thoracolumbar fascia
(posterior layer) (

Transversus abdominis muscle
and tendon of origin

Multif idus muscles

Erector spinae muscle (cut)

Muscles of Back: Deep Layers

Rectus capitis posterior minor muscle

Obliquus capitis superior muscle

Rectus capitis posterior major muscle

Transverse process of atlas (C 1 )

Obliquus capitis inferior muscle

Loneus )" ) Rotatores cervicis muscles
Brevis )

Interspinal is cervicis muscle

Levator costae muscle

lntersoinalis lumborum muscle

I ntertransversarius muscle

atus lumborum muscle

liac crest

Multif idus muscles (cut)

4{tr
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Nerves of Back

Accessory nerve (Xl)

Trapezius muscle (ref I ected)

Levator scapulae muscle

Transverse cervical artery
and ve in

Subtrapezial plexus

Su praspinatus
musc le

Sp ine  o f
scapula

Infraspinatus
fascia

Rhomboid
minor  muscle

Rhomboid
malor  muscle

Lat iss imus dors i  muscle

Spinous process of
T12 vertebra

Thoracolumbar fascia

Cluteus maximus
muscle

4{tr

occ ip i ta l  nerve  (dorsa l  ramus o f
C2 sp ina l  nerve)

3rd occipital nerve (dorsal ramus of

Posterior cutaneous branches (from medial
branches of dorsal rami of C4-T6 soinal

t C 7 ,  B a r e  m i n i m a l )

Deltoid muscle

Infrasoinatus fascia

Cervical plexus
(ventral rami of
C2, 3 spinal nerves)

Teres minor and
major muscles

Superior lateral brachial
cutaneous nerve (from
axil lary nerve C5, 6)

Posterior cutaneous
branches (from lateral
branches of dorsal rami
oI fT-12 spinal  nerves)

Lateral cutaneous branches of
ventral rami (intercostal nerves)

External  obl ique muscle

ll iac crest

l l iohypogastric nerve
(ventra l  ramus of  L l  sp inal
nerve)

Superior clunial nerves
(dorsal  rami  of  L l ,2 ,3 spinal
nerves)

Medial clunial nerves
(dorsal  rami  of  51,2,3 spinal
nerves)

lnferior clunial nerves from
posterior femoral cutaneous
nerve (sacra l  p lexus S1,  2,  3)
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Occipital bel ly (occipital is) of
occioitofrontal is

Greater occioital nerve
(dorsal ramus of C2
sp ina l  nerve)

Occipital artery

Third occipital nerve
(dorsa l  ramus o f  C3
spinal nerve)

Semisp ina l i s  cap i t i s
and sp len ius  cap i t i s
muscles in posterior
triangle of neck

Posterior auricular artery

Creat  aur icu lar  nerve
(cervical plexus C2, 3

Lesser occipital nerve
(cervical plexus C2)

Sternocleidomastoid muscle

Traoezius muscle

Posterior cutaneous
of dorsal rami of C4,

Epicrania l  aponeurosis
(galea aponeurotica

branches
5 , 6

Suboccipital TFiangle

Rectus capitis posterior minor muscle

Rectus capit is posterior major muscle

al is  capi t is  muscle
(cut and reflected\

Vertebral artery
(atlantic part)

Obliquus capitis
suoerior muscle

Suboccipital nerve
(dorsal ramus of C1
spinal nerve)

Posterior arch of
atlas (C1 vertebra)

ital artery

Obl iquus capi t is
inferior muscle

Creater occioital
nerve (dorsal ramus
of C2 spinal nerve)

Splenius capitis muscle
(cut and reflected)

occipital nerve
(dorsal ramus of C3
spinal nerve)

Longissimus capitis muscle

Splenius cervicis muscle

Semispinalis cervicis muscle

lis capitis muscle (cut)

4{tr
spinal nerves

and Nerves

Splenius capitis muscle (cut)
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Lumbar Region of Back: Gross Section

Descending (2nd) part of duodenum

Kidney Pancreas

Renal (Cerota's) fascia
(anterior and posterior layers) Anterior longitudinal l igament

Perirenal fat
Crura of diaphragm

Extraperitoneal
(subserous) fascia
(areolar t issue)

Transversalis
fascia

External
obl ique
muscle

Internal
obl ique muscle

Transversus abdominis
muscle

Tendon of origin of
transversus abdominis and
internal oblique muscles

Serratus posterior inferior muscle

Latissimus dorsi muscle

Quadratus lumborum muscle

lnferior vena cava

Superior mesenteric arterv and vein

Mesentery

Abdominal aorta

Spinous process
of L1 vertebra

Supraspinous l igament

Erector spinae muscle

Thoracolumbar fascia (posterior layer)

Thoracolumbar fascia (middle layer)

Duodenojejunal
junction

Body of
L2 vertebra

Psoas major
muscte
and fascia

Lumbar
spinal nerve

Transverse
process

Spinal
dura mater

Cauda
equina

*{rThoracolumbar fascia (anterior layer-
quadratus lumborum fascia)
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External I
intercostal membrane

Lateral branch

Transversus thoracis
muscle

fiTpical Thoracic Spinal Nerve

External intercostal muscle

lnternal intercostal muscle

lnnermost intercostal muscle

Anterior branch

lateral cutaneous branch

Posterior branch

lntervertebral
foramen

Dorsal ramu6

Media l  b ranch

Lateral branch
Posterior cutaneous branch

Note: In lower thoracic
region, lateral branch of
dorsal ramus is longer,
motor, and cutaneous;
medial branch is shorter
and motor onlv.

Ventral root

Dorsal root

Dorsal root (spinal)
ganglion

Spinal nerve

Sympathetic ganglion

ray and white rami communicantes

Ventral ramus (intercostal nerve

Traoezius muscle

Rhomboid maior muscle

Erector spinae muscle

Serratus anterior muscle

atissimus dorsi muscle

Subscapularis muscle

Teres maior muscle

Infrasoinatus muscle

*{r

Anterior cutaneous branch

lnternal intercostal membrane
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Section 3 Thorax

Topographic Anatomy
Plates l8t

181 Thorax

Mammary Gland
Plates 142-144

182 Mammary Gland

183 Arteries of Mammary Gland

184 Lymph Vessels and Nodes of Mammary Gland

Body Wall
Plates 185-195

185 Bony Framework of Thorax

186 Ribs and Sternocostal Joints

187 Costovertebral Joints

188 Anterior Thoracic Wall

189 Anterior Thoracic Wall (continued)

190 Chest Drainage Tube Placement

191 Anterior Thoracic Wall: InternalView

192 Intercostal Nerves and Arteries

193 Phrenic Nerve

194 Diaphragm: Thoracic Surface

195 Diaphragm: Abdominal Surface

Lungs
Plates t9G2lO

196 Topography of Lungs: AnteriorView

197 Topography of Lungs: PosteriorView

198 Lungs in Situ: Anterior View
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Thorax

199 Lungs: Medial Views

200 Bronchopulmonary Segments

201 Bronchopulmonary Segments (continued)

202 Tracheaand Major Bronchi

203 Nomenclature of Bronchi: Schema

204 Intrapulmonary Airuvays: Schema

205 Intrapulmonary Blood Circulation: Schema
206 Great Vessels of Superior Mediastinum

207 BronchialArteries and Veins

208 Lymph Vessels and Nodes of Lung

209 Autonomic Nerves in Thorax

210 Innervation of Tracheobronchial Tree: Schema

Heart
Plates 211-2X,

Heart in Situ

Heart: Anterior Exposure

Radiograph of Chest

HearL Base and Diaphragmatic Surfaces
Pericardial Sac

Coronary Arteries and Cardiac Veins

2'17 Coronary Arteries and Cardiac Veins:Variations

218 Coronary Arteries: Arteriographic Views
219 Coronary Arteries: Arteriographic Views (continued)

220 Right Atrium and Ventricle

221 Left Atrium and Ventricle

222 Yalves and Fibrous Skeleton of Heart

223 Valves and Fibrous Skeleton of Heart (continued)

224 Alria, Ventricles, and Interventricu lar Septu m
225 Conducting System of Heart

226 Nerves of Heaft

227 lnnervation of Heart Schema

228 lnnervation of Blood Vessels: Schema

229 Prenatal and Postnatal Circulation

Mediastinum
Pfates 23O-24l

211

212

213

214

215

216

230 Mediastinum: Right Lateral View

231 Mediastinum: Left LateralView

232 Esophagus in Situ

233 Topography and Constrictions of Esophagus

234 Musculature of Esophagus

235 Pharyngoesophageal Junction

236 EsophagogastricJunction

237 Arteries of Esophagus

238 Veins of Esophagus

239 Lymph Vessels and Nodes of Esophagus

240 Nerves of Esophagus

241 Mediastinum: Cross Section

Regional Scans
Plale 242

242 Chest Scans: Axial CT lmages

Gross-Sectional Anatomy
Plates 243-246

243 Cross Section ofThorax atT3 Level

244 Cross Section of Thorax at T3-4 Disc Level

245 Cross Section ofThorax atT't-5 Disc Level

246 Cross Section ofThorax atTT Level
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Thorax

Triceps
brachii
muscle

Axil la

Anterior
axil lary fold

Posterior
axil lary fold

Biceps
brachii
muscle

Pectoralis major
muscle

Clavicular head
Sternal head

Latissimus dorsi
muscle

Xiphoid process
of sternum

Serratus
anterior muscle

Linea alba

Rectus abdominis
muscle

Tendinous
intersection

External oblique
muscle

64a4#

Deltoid
muscle

Sternocleidomastoid muscle
Sternal head
Clavicular head

Jugular
notch

Body of
sternum

Cephal ic
vetn

Serratus
anterior muscle

Topographic Anatomy Plate l8l



Mammany Gland

Anterolateral
dissection

Pectoralis
major  muscle
(deep to
pectoral
fascia)

Axi l la ry  ta i l  (o f  Spence)
Serratus anterior muscle

External
obl ique muscle

2nd r i

Pectoral is
maJor
muscle

Pectoral
fascia

Intercostal
muscles

Suspensory
ligaments of
breast (Cooper's)

ar
g lands

Suspensory l igaments of breast (Cooper's)

Lacti ferous duct

acti ferous sinus

Cland lobules

Fat (subcutaneous
tissue layer)

Plate 182

Sagittal section 4{tr
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Arteries of Mammary Gland

Subclavian arter

In te rna l  thorac ic
artery and i ts
perforat ing branches

Media l  mammary  branches

Axi l lary ar ter

Brachial plexu

Brach ia l

Lateral thoracic art
ano
Lateral mammary
branches

Ax i l la ry  ta i l  (o f  Spence)

Lateral mammary
branches of
lateral cutaneous
branches of posterior
intercostal arteries

Mammary Gland

*fr
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Lymph Vessels and Nodes of Mammary Gland

Parasternal nodes

Interpectoral (Rotter's) nodes
Apical axi l lary
(subc lav ian)  nodes

Cent ra l  ax i l la ry  nodes

Lateral
ax i l lary
(humeral )
nodes

Posterior
ax i l la ry
(subscapular)
nodes

Anterior
axil lary
(pectora l )
nodes

Pathway to anterior
mediastinal nodes

Pathways to opposite breast 4{tr

Plate 184

Pathways to inferior phrenic (subdiaphragmatic) nodes and l ivei
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Anterior view

Coracoid
process

Gleno id
cavity

Neck

Scapu lar

Subscapular
fossa

Clavicle

True ribs (l-7)

Costal cart i lages

False ribs (B-.12

Posterior view

Bony Framework of Thorax

Jugular notch

Manubr ium

Angle
Sternum

Body

Xipho id
process

loating ribs (.1 1-12)

Head

Neck

Tubercle

Angle

Body

4{r
Floating r ibs
f i1-12)

Acromion

Suprasp inous
fossa

Sp ine

lnfraspinous
fossa

True r ibs (1-Z)

False r ibs (B-12)
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Subclavius muscle

Crooves for
subclavian

Ribs and Sternocostal Joints

1st left rib:
superior view

Anterior
scalene
muscle

Muscle attachments

Origins

I Insertions

Head

Neck

Tubercle

Middle r ib:
posterior view

2nd left rib:
superior view

Serratus anterior
(2nd digitation)

Costal cartilages

Radiate sternocostal
l igaments

Serratus
anterior
muscle
l  st digitat ion)

Manubr ium

Middle
scalene
muscle

Posterior
scalene
muscle

lnterc lav icular  l igament

Articular
for transverse
process of
vertebra

Costal groove

Costoclavicular
l igament

Articular cavity

lntraarticular
sternocostal
l igament

ndral joints

Costal carti lages

Interchondral joints

Sternocostal articulations:
anterior view

Note: The head of a typical rib
articulates with the superior
costal facet of the thoracic
vertebra of the same number (by
its inferior articular facet), the
inferior costal facet of the
vertebra above (by its superior
articular facet), and the
intervertebral disc between the
two vertebrae. The costal
tubercle articulates with the
transverse process of the
vertebra of the same number.

4{tr

\-V^r-l

Articular facets
for vertebral bodv

Xiphoid
process

Costoxiphoid
ligament
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Anterior longitudinal
l igament

Inferior costal
facet (for head o{
r ib  one number
greater)

Interart icular
l igament of
head of r i

Superior costal
facet (for head of
r ib of same
number

Radiate
l igament of
head of

Superior costal
facet (for head of rib
of same number)

Transverse process
(cut off

Superior costotransverse l igament (cut)

Radiate l igament of head of r ib

ostotransverse l i  gament

Lateral costotransverse l i  gament

uperior costotransverse l igament

ansverse l igament

Gostovertebral Joints

Costotransverse l i gament

Lateral costotransverse l i  gament

Transverse section: superior view

Transverse costal facet (for tubercle of rib of same number as vertebra)

Lateral costotransverse l i  gament

Intertransverse l igament

Superior costotransverse l igament

Superior articular
facet of rib head

Radiate
l igament
of head

Intraarticular l igament

of rib Synovial
cavit ies

Left lateral view

Body Wall

Right posterolateral view
Nr
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Anterior Thoracic Wall

Sternoc le idomasto id  mu

Posterior tr iangle of

Trapezius muscle

Perforating branches of internal
thoracic artery and anterior cutaneous
branches of intercostal nerves

Pectoral is major muscle

Cepha l ic  ve in

Acromion

Del to id muscle

Long thoracic nerve
and lateral thoracic artery

Lat iss imus dors i  muscle

Dig i ta t ions  o f
serratus anterior muscle

Lateral cutaneous branches of
intercostal nerves and
posterior intercostal arteries

External  obl ique
musc

Anterior layer of rectus sheath

4{tr Sternal is muscle ( inconstant)

Cryd4*/*

Sternohyoid muscle
Omohyo id  musc le

Clav ic le

Subclavius muscle invested by
clavipectoral fascia

Thoracoacromial artery (pectoral
branch) and lateral pectoral nerve

Costocoracoid l igament

Coracoid process

Medial
pectoral
nerve

Pectoralis minor
muscle invested by
Clavipectoral fascia

Digitations of serratus
anter ior  muscle

xternal intercostal
membranes anterior to
internal intercostal
musc les

External intercostal muscles

Body and xiphoid process
of  s te rnum

In ternal  obl ique muscle

Rectus  abdomin is  musc le

Cutaneous branches of thoracoabdominal
(abdominal port ions of intercostal) nerves
and superior epigastr ic artery

Sternothyroid muscle
I tnu"st"d by
J 

cervical fascia
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Anterior Thoracic Wall (continuedl

In te rna l  jugu la r  ve in

Levator scaoulae muscle

Omohyoid, sternothyroid and sternohyoid muscles

Clav ic le

Subclav ius muscle

Trapezius muscle

Thoracoacromial artery

Coracoid process

Cepha l ic  ve in

Pectoral is major
muscle (cut)

Anter io r  )
/ ruiddl" ! s.rl"n" muscles

/ eotturio, )

Deltoid
musc le

I ntercostobrachial nerve

Long thoracic nerve
andlateral thoracic artery

Pectoral is minor muscle

Digitat ions of
serratus anterior muscle

Lateral cutaneous
branches of intercostal
nerves and posterior
intercostal arteries

External intercostal muscles

External intercostal membranes
anterior to internal intercostal muscl i- 's

ln te rna l  ob l ioue musc le

Rectus  abdomin is  musc le  and sheath  (cu t )

Phrenic nerve

prexus

Thoracic duct

Subclavian
artery and vein

artery and vein

Superior thoracic artery

lnternal thoracic
artery and veins

xternal intercostal muscle

intercostal
muscle (cut)

Transversus thoracis
musc le

Anterior intercostal
branches of internal
thoracic artery

lntercostal nerve

Musculophrenic artery
and ve in

Transversus abdominis muscre

*{r
Body Wall

Super io r  ep igas t r i c  a r te r ies  and ve ins
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Ghest Drainage Ti,rbe Placement

Preferred sites
1. For pneumothorax (2nd or 3rd

interspace at midclavicular l ine)
2. For hemothorax (5th interspace

at midaxil larv l ine)

B.Trocar withdrawn;
tube passed into
chest through cannula

C.Cannula withdrawn;
tube connected to
underwater seal (with
suction i f  indicated)

D, Intercostal _+
space rs
pierced above
rib to avoid
damage to
neurovascutar
bund le  l y ing  in
costal groove

Nr
Thoracocentesis
and tube drainage
with underwater-
seal drainage
usually suffices.
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Anterior scalene mu

Subc lav ian  ar te ry  and ve in

Anterior intercostal
a r te r ies  and ve ins
and intercostal nerve

Perforat ing branches
of internal thoracic
artery and vein and
anterior cutaneous
branch of
intercostal nerve

Collateral
branches of
intercostal artery
and ve in

Body of ster

Sternocostal
t r iang le

Diaphragm

Sl ips  o f
cos ta l  o r ig in
o f  d iaphragm

Transversus
abdominis
muscle

Brachiocephalic trunk

Subclavian artery and vein

Brach iocepha l ic  ve in

Internal thoracic
artery and vein

Anterior intercostal
arteries and veins
and intercostal nerve

intercostal
muscles

Innermost
intercostal
muscles

Transversus
thoracis
muscte

4{tr

Musculophrenic
artery and vein

Transversus
abdominis
muscle

Internal thoracic artery and veins

Anterior Thoracic Wall: lnternal View

Sternothyro id muscle Manubr ium of  s ternum

Sternohyoid muscle Common caro t id  a r te ry

In te rna l  jugu la r  ve in lnferior thyroid artery

Vertebral artery

Clav ic le  (cu t ) - - *

Brachiocephalic vein -- '

Phren ic  nerve  and
pericardiacoph renic
artery and vei

Internal thoracic
artery and vein

Sternal part of diaphragrh

Body Wall

Xipho id  p rocesS Super io r  ep igas t r i c  a r te ry  and ve ins
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*{r
External
muscle

Pectoralis major muscle

Anterior cutaneous branch of intercostal nervb

Perforating
branch

Superior
epigastric artery

Rectus abdominis

Spinal (radicular, or segmental medullary)
branch of posterior intercostal artery

Intercostal Nerves and Arteries

Ventral root
Dorsal root
(spinal) ganglion

Erector spinae

Dorsal ramus of thoracic ner Medial branch
Lateral br

Costotransverse ligamen

Intercostal nerve (ventral
ramus of thoracic spinal

Internal intercostal membrane
deep to external intercostal
muscle

Serratus anterior

Lateral
cutaneous
branch of
intercostal
nerve

Anterior branch
of lateral cutaneous
branch of
intercostal nerve

Dorsal branch of posterior intercostal artery

Trapezius muscle

Rhomboid major muscle

Erector spinae muscle

Posterior intercostal arterv

Internal intercostal membrane

muscle

is muscle

Serratus
anterior
muscle

External
oblique
muscle

Lateral cutaneous
branch of posterior
intercostal artery

al intercostal membrane

Anterior intercostal arteries
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Ventral rami

Anterior scalene muscle

Right common carotid a

Brachial

Right phrenic nerve

Right  subclav ian ar t

Right  vagus  nerve  (

Right internal
thoracic artery (cut)

Brachioceohalic trunk

Right pericardiaco-
phrenic artery (cut

5upeflor vena cava

Root of right lung

Pericardial branch
of phrenic nerve

Mediastinal part of
parietal pleura,

Diaphragmatic
part of parietal
pleura (cut)

Phrenic
(efferent and
afferent f ibers)

Lower intercostal nerves
(afferent only from peripheral
part of diaphragm)

{ : ;

!1 
| 
u"",'",*',

Phrenic Nerve

Anterior scalene muscle

Brachial plexus

Left phrenic nerve

Left subclavian artery

Left vagus nerve (X)

Left common carotid arterv

Left internal
thoracic artery (cut)

Thoracic cardiac nerves

Left pericardiaco-
phrenic artery (cut)

Left recurrent
laryngeal nerve

Root of left lung

Mediastinal part of
parietal pleura

Costal part of
parietal pleura

Phrenicoabdominal  branches
of ohrenic nerves to inferior
surface of diaphragm

4ttr
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Diaphragm: Thoracic Surface

See also Plates 23O,231

Azygos
V € l D -

Thorac ic  (descend ing)  aor ta

TB-9 intervertebral disc

Right  sympathet ic  t runk

Right greater thoracic
sp lanchn ic  D€rV€1

Costal part of
parietal pleura

Thoracic
duct

R igh t  lea f le t  o f
central

Diaphragmatic
part of parietal
pleura (cut away)

R igh t  phren ic  nerve  and
per icard iacophren ic
artery and vein

Mediastinal part of parietal
p leura  and per icard ium (cu t )

R igh t  cos tod iaphragmat ic
recess of pleural cavity

lnferior vena cava (receiving hepatic vein!)

Right internal thoracic artery and veins

Righ t  cos tomedias t ina l
recess of pleural cavity

Neck of r ib

Left sympathetic trunk

Left greater thoracic
sp lanchn ic  nerve

Hemiazygos vein

Medias t ina l  p leura

Esophagus

Diaphragmatic
part of
parietal pleura
(cut away)

Left leaflet of
central tendon

Mediastinal part of
parietal pleura and
pericardium (cut)

Left phrenic nerve and
per icard iacophren ic
artery and vein

Pericardium

Left costomediastinal
recess of pleural cavity

Transversus thoracis muscle

Left internal thoracic artery and veins

5th costal cart i lage

Middle leaflet of central tendon covered bv oericardium
n{r Anter io r  med ias t inum

Plate 194
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Diaphragm: Abdominal Surface

See also Plates 253,263,

Sternal part of diaphragm Anterior branch of left  phrenic nerve

Anter io r  b ranch o f  r igh t  phren ic  nerve

Righ t  in fe r io r  phren ic  a r te ry

Cava l  open ing

Right  crus of  d iaphragm

Creater thoracic solanchnic nerve

Lesser  thorac ic  sp lanchn ic  nerve

Least thoracic
sp lanchn ic  nerve .

Costal part
o f  d iaphragm

Transversus
abdominis
m

Quadratus
lumborum muscle

Psoas major  musc le

tru nk

Costal part of diaphragm

Central tendon of diaphragm

Esophageal hiatus

Fibers f rom r ight  crus passing
to left of esophageal hiatus

Left inferior phrenic artery

Recurrent branch to esophagus

Anterior branch

Lateral branch

Left superior
suprarenal artery

Left phrenic nerve

Lumbocostal triangle

12th r ib

Lateral arcuate l igament

Lumbar part of diaphragm

Media l  a rcuate  l igament

Left crus of
d iaphragm

Sternocostal tr iangle

Body Wall

Sympathet ic

Ce l iac  t runk

Aortic hiatus

Plate t 95



Topography of Lungs: Anterior View

Thyroid cart i lage Cricoid cart i lage

Thyroid gland Trachea

Cervical (cupula, or dome, of)
parietal pleura

Sternoc lav icu la r  jo in t

C lav ic le

f issu re

Costodiaphragmatic
recess of pleural

In fe r io r  border  o f  r igh t  lung

Pleural ref lect ion

Cal lb ladde i

Ju gular  (suprasternal )  notch

Apex of  lung

Arch of aorta

I st r ib and costalcart i la

R igh t  border  o f  hear t

Cardiac notch of left lune

Left border of heart

Hor izon ta l
f issure
o f  r igh t
l u n g
(often
incomple te)

R igh t
n ipp le

Costomedias t ina l
recess of pleural

cavtty

cavity

Left
n ipp le

Obl ique f issure
of left lung

Costodiaphragmatic
recess of pleural cavity

Sp leen

Inferior border of left lung

Left dome of diaphragm

Pleural ref lect ion

Stomach

Bare area of pericardium *{r
Plate 196

Right  dome o f  d iaphragm

Xiphoid process
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Spinous process of T1 vertebra

Apex of  le f t  lung

1 st  r ib

Oblique fissure of left lung

Spine of  scapula

Left border of costal
par ie ta l  p leura

Costodiaphragmatic
recess of pleural
cavity

*{r

Right  border
of costal
parietal pleura

Costodiaphragmatic
recess of pleural
cavity

Spleen

Pleural ref lect ion

Inferior border of left lung

Liver

Pleural ref lect ion

Inferior border of right lung

Left kidney

Left dome of diaphragm

Topography of Lungs: Posterior View

Cervical (cupula, or dome, of) parietal pleura

1s t  r i b

Right  k idney

Righ t  dome o f  d iaphragm

Obl ique f issure of  r ight  lung

Clav ic le

Hor izonta l  f issure
of right lung (often
incomplete)

Lungs

Left suprarenal gland Right  suprarena l  g land
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Lungs in Situ: Anterior View

Omohyoid, sternothyroid and sternohyoid muscles

Manubr ium of  s ternum

Sternocleidomastoid muscle

External  jugular  ve in

Costal part of parietal pleura (cut away)

C lav ic le

Pectoral is maior muscle

Pectoralis
minor  muscle

Intercostal
musc tes

Superior lobe,
Middle lobe,
Infer ior  lobe
of  r ight  lung

Obl ique f issure

Horizontal f issure
o f  r igh t  lung

Costodiaphragmatic recess

Diaphragmat ic
part of parietal pleura

Diaphragm

*{r 7th costal cart i lage

Xiphoid process

Thyroid gland Trachea and inferior thyroid veins

Common carotid artery

In te rna l  jugu la r  ve in

Phrenic nerve

Anterior scalene muscle

Thoracic duct

achia l  p lexus

Subclavian artery and vein

Internal thoracic artery
and ve in

Axi l lary artery and vein

notch
of left lung

Superior lobe,
Inferior lobe
of left lung
Costomediastinal space

Oblique f issure

Musculophrenic ar tery

Lingula of  super ior  lobe of  le f t  lung

Internal thoracic artery

Mediastinal part of parietal pleura
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Right lung

Lungs: Medial Views

Area for trachea

Area for esophagus

Croove for azygos vein

Oblique fissure

Pleura (cut edge)

Right superior lobar
(eparterial) bronchus

Right pulmonary arteries

Right bronchial artery

Right intermediate bronchus

Right  super ior  pulmonary veins

Bronchopulmonary (hilar)
lymph nodes

Right inferior pulmonary veins

lnferior lobe

for esophagus

Groove for subclavian a

Croove for brachiocephalic vein

Croove for 1st ri

Croove for superior vena cava

Superior lobe

Area for.thymus and fatty.
t issue of anterior mediasti

Anterior border

H i l um

Horizontal f issure

Card iac  impress ion

Oblique fissure

Middle lobe

Groove for inferior vena cava

Diaphragmatic surface

Left lung

Area for trachea and esophagus

Obl ique

Croove for arch of aor

Pleura (cut edge)

Left pulmonary

Left bronchial arteries

Left main bronchus

Lef t  super io r  pu lmonary  ve ins

Bronchopu lmonary  (h i la r )
lymph nodes

Inferior

Left inferior pulmonary vei

Croove for descending aorta

Pulmonary l igament

Inferior border

4{ff i
4t- /

Apex

Croove for subclavian arterv

Croove for left
brachiocephalic vein

roove for l st rib

Anterior border

Area for_thymus and fatty.
t issue of anterior mediastinum

Superior lobe

H i l um

Cardiac impression

Pulmonary l igament

Cardiac notch

Oblique fissure

tor esophagus

Diaphragmatic surface

Lungs

Inferior border
ingula
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Bronchopulmonary Segments

Anterior view
Right lung

Superior lobe

Ap ica l (S1

Anterior (S3

Posterior (S

Middle lobe

Lateral (Sa

Media l (Ss)

Inferior lobe

Anterior
basal (SB)

Medial
basal (S7

Lateral
basal (Se)

Posterior

Superior lobe

l ingular  (Sa)
l , ln fer ior

f  t .  '  , ^ q '

\  l rngutar  (5" )

Inferior lobe

\

,

Anteromedial
basal (S7*8)

Posterior
basal (S1o)

Lateral
basal (Se)

basal (S1o)

Inferior lobe

Superior (56)

Lateral
basal (Se)

Posterior
basal  1Sto l

' . . ,  - - - f - -
' E E

Left lung

Posterior view

Superior lobe

-'iir'-

i s l

Apical (Sr)

Posterior (S2)

Anterior (S3)

Middle lobe

Lateral (Sa)

Inferior lobet l
7 '

l t
t t
t ,
l l ,
\t,',
I,

'-lZ.tr.-
rr!

r / - \  t - - t

iri

Superior (56)

Lateral
basal (Se)

Posterior
basal (Sro)

4{F

I
l /

I
I

r l
l 1

I
I
,
\

ii

T--+--'
-.i;---

1: ,
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Superior lobe

A p i c a l ( S 1 )

Posterior (52)

Anter io r  (S3)

Middle lobe

Lateral (Sa)

Media l  (Ss)

lnferior lobe

Superior (56)

Anterior
basal (58)

Lateral
basal (Se)

Superior lobe

A p i c a l  ( S l )

Posterior (S2)

Anter io r  (53)

Middle lobe

tr4edial (Ss)

Inferior lobe

Super ior  (56)

Media l

Bronchopulmonary Segments (continuedl

Lateral views

Superior lobe

lnferior lobe

Super io r  (56)

Antero-
medial
basal (S7*8)

Lateral
basal (Se)

4{tr
Media lv iews

Superior lobe

basal (Si

Anterior
basal (S

Lateral
basal (Se)

Posterior basal (S1o)

lnferior lobe

Superior (56)

Anteromedial
basal (S7*8)

Lateral
basal (Se)

Posterior basal (Slo)

Right lung

Lungs Plate 2Oi



l|achea and Major Bronchi

Thyroid cart i lage

Median cricothyroid
l igament.. .-

Cricoid cart i lage

Connective t issue
sheath (visceral laver
of pretracheal fascia)
(cut away)

Annular  ( in tercar t i lag inous)
ligaments

Tracheal cart

Mucosa of oosterior tracheal
wall shows longitudinal folds
formed by dense collections
of elastic f ibers

Superior lobar
(eparterial)
bronchus

Connective tissue sheath
(visceral layer of pretracheal fascia)

Tracheal cart i lage (r ing)

Elastic f ibers
Cland

Small artery
Lymph vessels

Nerve

Trachealis (smooth)
muscle

Esophageal muscle

To
supenor
lobe

To
middle
lobe

To
inferior
lobe

Midd le
lobar bron Right and left

main bronchi

Intermediate bronchus

Superior lobar
bronchus

Inferior lobar
bronchus

Gland
Elastic f ibers Epithelium

Lymph vessels

To
inferior
lobe

To
superior
lobe

{r Inferior lobar
bronchus

*{r

Suoerior division bronchus

Lingular bronchus

g6

87+8

Intrapulmonary

Pfate 2O2

Extrapulmonary Intrapulmonary

Lungs



B lb iP  g l b i c

Nomenclature of Bronchi: Schema

Trachea g1+2bi i  c

B1+2bi  c
B1+2bi i  

p

91+2bi  B
B1+2ai i  0

91+2ai i  p

g1+2a i i

1 + 2 a

81+2ci

B 1 +2ci i

g l b i i c

92b i i

g3ai

g l b i iP

92aii

92ai

B

B2b

B2(posterior)

B1a
g2ai  P

g2a i  c

B1(apical)
Super io r  lobar
(epar te r ia l )  I
o roncnus

g3ai  e

g3ai  P

93ai i  a

g3ai i  P

g4ai

g4a i i

gabi

g9a i  o

geai P

g la i
l b i

1 bB

Superior
lobar

g1 +2bi

81+2b

Superior
division
bronch

B5
(inferior
lingular)

Bsb

g lob i i
'B1Obi

B1+2 (apicoposterior)

g:c7p g:a 33ai

B3 (anterior)ir3 b
B3 (anterior)

g6a i

and lef t
main bronchi

Intermediate
bronchus

B6 (superior, tower lobe)

Brb $.3:bi ig3bi i g3b i

B6bi

B6aii 
---

g6a -

\ a6!

(medial)

g4bi i B

B8 (anterior basal)

gSai

goai i  v  
gab

gsbi
89 (lateral basal

Infer ior  lobar
bronchus

Bz (medial basal)

gTbi

ETbii

Blo (posterior basal)

g10b

Infer ior  lobar
bronchus

89 (lateral basat)

Blo (posterior basal)

g10a

g l  Oa i i

g10c

g1Oci

g l0c i i

Lingular bronchus

84 (superior lingutar)
84a

B7*8 (anteromedial basal)

g7+8a -97+8ai

g7+8aii

B7+8b
7+8bi

g7+8bi i
B9a

g9bi i

g9bi  c

gebi P

86 lsuperior, I
lower lobe)---_

Middle lobar bronchus
ga (lateral)

94ai

g4ai i

r  B4bi

gabi ib4b

b6b
B6c

g6ci

4a
B6c ..
;p Socrt

gs

87b

B9ai
Bel

g9ai i  o

geai i  P 
[e" i i

g9bi i

gsbii  P
[10a i

g l O b i g l O b i i
4{trg10ai i

d

Nomenclature in common usage for bronchopulmonary
segments (Plates 200 and 201 ) is that of . lackson and
Huber, and segmental bronchi are named accordingly.
lkeda proposed nomenclature (as demonstrated here) for
bronchial subdivisions as far as 6th generation. For simpli-
f icat ion on this i l lustrat ion. onlv some bronchial subdivisions
are labeled as far as 5th or 6th generation. Segmental
b ronch i  (B)  a re  numbered f rom 1  to  10  in  each lung,
corresponding to pulmonary segments. ln left  lung,

Bt and 82 are combined as are 87 and 88. Subsegmental,
or 4th order, bronchi are indicated by addit ion of lower-
case letters a,b,or cwhen an addit ional branch is present.
Fif th order bronchi are desisnated bv Roman numerals i
(anterior) or i i  (posterior) a;d 6th ori ler bronchi by Greek
letters a or p. Several texts use alternate numbers (as
proposed bv Bovden) for segmental bronchi.'  

Variat ions of 'standard bronchial pattern shown here
are common, especial ly in peripheral airways.

Lungs Plate 2O3
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lntrapulmon ary Airways: Schema

Carti lages

Carti lages
Decome sparser
(mostly at
points of
branching)

s

9 2^ :

t r o
N @
$ n

o c
N -
6'

J

c

! . =

i i

m -

E

No further

Acinus
(part
of  lung
suppl ied by
terminal
bronchio le)cart i lages

l e  r m t n a t
b ronch io l e

Respiratory
bronch io les
(3-B orders)

Acinus
Alveolar
sacs  and
alveol i

Subdivisions of intrapulmonary airways

OJ

Plale 2O4

Structure of intrapulmonary airways

Lungs

*{Y

Respiratory
bronchioles
(alveoli
appear at
this level)

Alveolar ducts

Alveolar sac

Alveoli

Pores of Kohn



lntrapulmonaty Blood Girculation: Schema

Terminal bronchiole
Bronchial artery (from left  heart
via thoracic aorta)

-.>

Pu lmonary
artery (from
r ight  hear t

4{tr

Pulmonary vein
(to left heart)

Capi l lary bed wi th in a lveolar  wal l
(cut away in places)

Viscera l  p leura  and subp leura l  cap i l la r ies

Pulmonary arteries and their branches distr ibute segmental ly with the bronchi.
Pulmonary veins and their tr ibutaries drain intersegmental ly.

Pu lmonary
vein (to
left  heart)
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Great Vessels of Superior Mediastinum

Cr ico id  car t i lage Thyroid cart i lage

Thyro id  g land I  racnea

Right  common caro t id  a r te ry

Righ t  vagus  nerve  (X)

Anter io r  sca lene musc le

Phren ic  nerve

Righ t  in te rna l  jugu la r  ve in

Externa l  jugu la r  ve in

Brach ia l  p lexus

Right subclavian artery and vein

Brach iocepha l ic  t runk

Righ t  b rach iocepha l ic  ve in

Phrenic nerve and
perica rdiacoph ren ic
artery and vein (cut

Super io r  vena cava

Right  super io r  lobar
(epar te r ia l )
bronchus

Right  pu lmonary

Pu lmonary  t runk

Righ t
purmonary
verns

Medias t ina l
part of
parietal pleura
(cut edge)

Costal part of
parietal pleura
(cut edge)

Diaphragmat ic
part of
par ie ta l  p leura

Right costo-
d iaphragmat ic
recess of
pleural cavity

R ieh t  in te rmed ia te  b roncnus

Phren ic  nerve  (cu t ) Left main bronchus

Azygos vein Pericardium (cut edge)

Thorac ic  duc t D iaphragm

Left common carotid artery

Left vagus nerve (X)

Anter io r  sca lene musc le

Phrenic nerve (cut)

Thoracic duct

Brachia l  p lexus

Left subclavian artery and vein

Left brachioceohalic vein

Internal thoracic artery

Arch of aorta

Vagus nerve (X)

Left recurrent
laryngeal nerve

L igamentum
arteriosum

Left
purmonary
artery

Left

g:lilo"u"

Mediastinal
part of
par ie ta l  p leura
(cut edge)

Costal part of
parietal pleura
(cut edge)

Phren ic  nerve
(cut)

D iaphragmat ic
part of
par ie ta l  p leura
and cu t  edge

*{r

Plate 2O6

In fe r io r  vena cava Esophagus and esophagea l  p lexus

Lungs



Bronchial Arteries and Veins

Esophagus

Trachea (pulled to left by hook

3rd  r igh t  pos ter io r
intercostal artery-

R igh t  b ronch ia l  a r te ry

Righ t  ma in  b ronchus

Left main bronchus
(pulled to right by hook)

R igh t  and le f t  b ronch ia l
a r te r ies  o r i  g ina t ing  f rom
aorta by single stem

Esophageal artery

Variations in bronchial arteries Bronchial  veins

Azygos

Right
bronch ia l  ve in

Only  s ing le  b ronch ia l  a r te ry
to  each bronchus (normal ly ,
two to left  bronchus)

Nr

Superior left
bronchia l  ar tery

Aorta (pulled aside
by hook\

lnferior left
bronchial artery

Esophageal branch
of bronchial artery

Left main
bronchus (turned
up by hook)

Left bronchial vein

Accessory
hemiazygos vein

Lungs Plate 2O7



Lymph Vessels and Nodes of Lung

See also Plates 72, 184.,239

Right  para t rachea l  nodes

Right  super io r  t racheobronch ia l  nodes

Bronchor r red ias t ina l  l vmphat ic  t runk

Brach iocepha l ic  ve in

ln fe r io r  deep cerv ica l
(sca lene)  node

In terna l  jugu la r  ve in
and jugu la r  l ymphat ic  t runk

Righ t  l ymphat ic  duc t

Left paratracheal nodes

Bronchomedias t ina l  l ymphat ic  t runk

Brachiocephalic vein

In fe r io r  deep cerv ica l
(scalene) node

Vi rchow's  node

Thoracic duct

Left superior
t racheobronch ia l  nodes

Subc lav ian  ve in
and subc lav ian
lymphat ic  t runk

Bronchopu lmonary
(h i la r )  nodes

Pu lmonary  ( in t ra -
pu lmonary)  nodes

Subpleural
Iymphat ic
prexus

In te r lobu la r
lymph
vessel

Drainage
fo l lows
bronch i ,
arterres
and
vet  ns

Bronchopu lmonary
(h i la r )  nodes

Pu lmonary  ( in t ra -
pu lmonary)  nodes

Subpleural
lymphat ic
prexus

Inter lobular
lymph
vessets

Dra inage
fol lows
bronchi,
arteries
and ve insln fe r io r

t racheobronch ia l
(car ina l )  nodes

Pu lmonary
l igaments

Routes to
med ias t inum

4{tr
Drainage routes

Right  lung :  A l l  lobes  dra in  to  pu lmonary  and broncno-
pu lmonary  (h i la r )  nodes ,  then to  in fe r io r  t racheobronch ia l
(car ina l )  nodes ,  r igh t  super io r  t racheobronch ia l  nocres ,
and r ight paratracheal nodes on way to brachiocephalic
ve in  v ia  b ronchomedias t ina l  l ymphat ic  t runk  and/or
in fe r io r  deep cerv ica l  (sca lene)  node.

Le f t  lung :  Super io r  lobe  dra ins  to  pu lmonary  and broncho-
pu lmonary  (h i la r )  nodes ,  in fe r io r  t racheobronch ia l  (car ina l )
nodes, left  superior tracheobronchial nodes, left  paratracheal
nodes and/or (aort ic arch) node of l igamentum arteriosum,
then to  b rach ioceoha l ic  ve in  v ia  le f t  b ronchomedias t ina l  t runk
and thorac ic  duc t .  Le f t  in fe r io r  lobe  dra ins  a lso  to  ou lmonarv
and bronchopu lmonary  (h i la r )  nodes  and to  in fe r io r  t racheo-
bronch ia l  (car ina l )  nodes ,  bu t  then most ly  to  r igh t  super io r
t racheobronch ia l  nodes ,  where  i t  fo l lows same rou te  as  lymph
f rom r igh t  lung .

Plate 2O8 Lungs



Cervicothoracic
(s te l la te )  gang l ion

Ansa subc lav ia

Cervical cardiac nerves
(sympathet ic  and vaga l )

Thorac ic  (sympathet ic )
card iac  b ranches

Sympathet ic  t runk

Vagus nerve (X) (cut)
and branches to  card iac
and pu lmonary  p lexuses

Thorac ic  (sympathet ic )
card iac  b ranches

Anter io r  pu lmonary  p lexus

Poster ior  pulmonary p lexus
(p ro t rud ing  f rom beh ind
r igh t  b ronchu5) -

6th intercostal nerve

Cray  and wh i te
rami  communicantes

6th  thorac ic
sympathet ic  gang l ion

Creater thoracic
sp lanchn ic  nerve

Sympathet ic  b ranch
to  esophagea l  p lexus

Thorac ic  duc t

Lesser  thorac ic
sp lanchn ic  nerve

Least thoracic
sp lanchn ic  nerve

Azygos vein (cut)

In fe r io r  vena cava (cu t )

Autonomic Nerves in Thorax

See also Plates 130, 131, 165, 166, 318

Left recurrent laryngeal nerve

Cervical cardiac nerves
(sympathetic and vagal)

Vagus nerve (X) (cut)

Thoracic (sympathetic)
card iac  b ranches

Left recurrent laryngeal nerve

Thorac ic  card iac  b ranch
ofvagus  nerve

Card iac  p lexus

Anter ior  pulmonary p lexus

Poster ior  pulmonary p lexus
(protruding f rom behind
left bronchus)

Sympathetic trunk

Thoracic aort ic olexus

Esophageal  p lexus

Bth intercostal nerve

ay  and wh i te
rami  communicantes

Creater thoracic
sp lanchn ic  nerve

Lesser  thorac ic
sp lanchn ic  nerve

Anter io r  vaga l  t runk

Diaphragm
(pulled down)

Nr

Lungs Plate 2O9



Innervation of Tlacheobronchial Tlee: Schema

See also Plates 167, 168

Clossopharyngea l  nerve  (  lX)

Vagus nerve (X)
(chol inergic; efferent to smooth
muscle and glands; afferent
f rom aor ta ,  t racheobronch ia l
mucosa and a lveo l i )

Super io r  cerv ica l
sympathet ic  gang l ion

Sympathetic nerves

(adrenerg ic )

Descend ing  t rac ts
in  sp ina l  cord

Sympathet ic  t runk

Parasympathetic f ibers

Sympathetic f ibers

Afferent fibers

n{r Pulmonary p lexus

Afferent nerves from
nose and s inuses  (v ia
t r igemina l  [V ]  and
glossopharyngeal f lXl
nerves) may also init iate
ref lexes in airways

Super ior
laryngeal
nerve

Larynx

lrr i tant receptors

Cough
receptors

ough receptors

T3

T4

T5

Plate 21O

Stretch receptors (Hering-Breuer ref lex)

Lungs



Inferior thyroid veins Trachea

Thymus

Brach ioceoha l ic  t runk

Righ t  b rach iocepha l ic  ve in

Phren ic  nerve

Anter io r  sca lene musc le

Brach ia l  p lexus

Externa l  jugu la r  ve in

Subclavian artery and vein

Superior vena cava

1 st  r ib

Left common carotid artery

Left brachiocephalic vein

In te rna l  jugu la r  ve in

Vagus nerve (X)

Arch of aorta

Thoracic  duct

Left recurrent laryngeal nerve

Internal thoracic artery

Heart in Situ

Phrenic nerve and
pericardiacophren ic
artery and vein

Mediastinal part
of parietal pleura

Left lung

Muscu lophren ic
arrery

Phren ic  nerve  and
per icard iacophren ic
artery and vei

R igh t  lung

*{r
Medias t ina l

D iaphragmat ic
I
\

Diaphragm

Parts of
par ie ta l
p leura

Per icard ium

Line  o f  fus ion
of f ibrous
per icard ium
to diaphragm

ln terna l
thorac ic
artery

Super ior
epigastric
artery

Heart

Costal

Plate 211



Heart: Anterior Exposure

Pericardium (cut edge) at si te
of ref lect ion from great vessels

Right vagus nerve

Right  in ternal  lugular  ve in
Right recurrent laryngeal nerve

Righ t  b rach iocepha l ic  ve in

Phrenic nerve

Subc lav ian  ar te ry  and ve in

Internal thoracic
artery and vein

Phren ic  nerve  and
pericardiacophrenic
artery and vei

Brach iocepha l ic

Left brachiocephalic vein

Arch of aorta

Left common carotid artery

Left internal jugular vein

Left vagus nerve

Ligamentum arteriosum

Left recurrent laryngeal nerve

Pulmonary t runkSuperior vena cava

Right
pu lmonary  a r te r

Transverse
pericardial

Right  super ior
pulmonary vein

Left pulmonary
artery

Transverse
per icard ia l  s inus

Left
supenor
pulmonary
vetn

H i l um
of left
l ung

Hi lum o f
r igh t  lung

Medias t ina l
p leura
(cut edge)

Per icard ium
(cut edge)

Med ias t ina l
part of
parietal
preura
(cut edge)

Pericardium
(cut edge)

4{tr
Right  aur ic le
(a t r ia l  appendage)

Coronary  su lcus
Right  at r ium

Right
ventr icle

Conus arteriosus

Anter io r  in te rvent r i cu la i
sulcus and anter ior
in terventr icu lar  branch
of left coronary artery

Left
aur ic le
(a t r ia l
appendage) Apex

of heartInferior
border
(acute
margin)
of heart

Left
ventricle

Left border
(obtuse margin)
of heart

Plate 212

r ight coronary artery
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Aortic area

Radiograph of Chest

Pulmonic area

A Apex of  heart

AA Aort ic  arch

C Clavic le

CP Coracoid process of  scapula

D Dome of  d iaphragm (r ight)

lV lnfer ior  vena cava

PA Pulmonary ar tery ( lef t )

RA  R igh t  a t r i um

S Spine of  scapula

SV Super ior  vena cava

T Trachea (ai r )

V Left ventricle

Valves
Pulmonic valve

Aortic valve

Mitra l

Tricuspid area

Mitra l  area

eUd4/*

Precordial areas of auscultation

Heart

Tricuspid area

Plate 213



Heart: Base and Diaphragmatic Surfaces

Right  pu lmonary  a r te

Left pulmonary artery

Left auricle
(a t r ia l  appendage)

Left superior
pu lmonary  ve in

Left atr ium

Left inferior
pu lmonary  ve in

Pericardial ref lect ion

Obl ique ve in
of left  atr ium
(of Marshail)

Coronary  s inus

Left ventr icle

Apex

Left subclavian artery

Lef t  common caro t id  a r te ry

Left pulmonary artery

Lef t  super io r  pu lmonary  ve in

Left auricle (atr ial  appendage)

Left inferior pulmonary vein

Obl ique ve in  o f  le f t  a t r ium

Left atr ium

Pericardial ref lect ion

Coronary s inus

Left ventricle

*{r

Base of heart: posterior view

Arch of aorta

Right auricle (atr ial  appendage)

Superior vena cava

Right  super io r
pu lmonary  ve in

Right atrium

Sulcus terminal is

Right inferior
pu lmonary  ve in

Coronary sulcus

Inferior vena cava

Right  ven t r i c le

Brachiocephal ic  t runk

Super io r  vena cava

Arch of aorta

Right pulmonary artery

Righ t  super io r  pu lmonary  ve in

Righ t  in fe r io r  pu lmonary  ve in

terminal is

Right  at r ium

Inferior vena cava

Coronary sulcus and
right coronary artery

Righ t  ven t r i c le

Posterior interventr icular sulcus
and posterior interventr icular
branch of r ight coronary artery
(posterior descending artery)

Plate 214

Base and dia.phragmatic surfaces:
posrerornreflor vtew

Heart



Suoerior vena cava

Pericardium (cut edge)

Ascending aorta

Left auricle (atr ial  appendage)

Left ventr icle

Coronary sinus

Posterior
in terventr icu lar  su lcus

Right  vent r i c le

Diaphragmatic part
o f  per icard ium

Sternocostal oart of
pericardium (cut edge)

Pericardial Sac

Arch of aorta

Pulmonary t runk

Transverse pericardial sinus

eft pulmonary veins

Oblioue vein of left  atr ium
(Marsha l l ' s )

Obl ique per icard ia l  s inus

Left atrium

Right  pu lmonary  ve in

Esophageal prominence

Right  at r ium

lnferior vena cava

Arch of aorta

Ascending aorta

Mediastinal part of
parietal pleura (cut edge)

phrenic nerve and
pericardiacophrenic vessels

Pulmonary t runk (b i furcat ion)

Left lung

eft pulmonary veins

Pericardium (cut edge)

Oblique pericardial sinus

Esophageal prominence

Diaphragmatic part
of oericardium

{r.";.1"h 
!,

Heart drawn out of
pericardial sac: left

opened
lateral view

Right  phren ic  nerve  and
pericardiacophren ic

5Upenor  vena cava

Transverse pericardial sinus

Superior vena cava

Right  pu lmonary  ve ins

Mediastinal part of
parietal pleura (cut edge)

Pericardium (cut edge)

Inferior vena cava

Line of fusion
of  f ibrous per icard ium
to diaphragm

Pericardial sac with ',

heart removed: anterior view
4{tr

Heart Plate 215



Goronary Arteries and Gardiac Veins

Sinuatrial (SA)
nodal branch

Atrial branch of right
coronary artery

Right coronary artery

Anterior cardiac veins

Small cardiac vei

Left auricle (cut)

Left coronary artery

Circumflex branch of
left coronary artery

Right (acute) marginal branch
of right coronary iltery -

Creat cardiac vein

Left (obtuse) marginal artery
Anterior interventricular
branch (left anterior
descending) of left
coronary artery

Diagonal branch
of anterior
interventricu lar
artery

Sinuatrial (SA) nodal branch

Sinuatrial (SA) node

Small cardiac vein

Right coronary artery

Right marginal branch

4{tr

Posterior interventricular
branch (posterior descendin g)
of right coronaty artery

Interventricular septal branches

Sternocostal surface

Oblique vein of left atrium
(of Marshall)

Creat cardiac vein

Circumflex branch of
" left coronary artery

Left marginal branch

Coronary sinus

Posterior left
ventricular branch

Posterior vein of
left ventricle

Middle cardiac vein

Interventr icular
septal branches

Plate 216
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Coronary Arteries and Gardiac Veins: Variations

Anterior interventricular (left anterior descending)
branch of left coronary artery is very short. Apical part
of anterior (sternocostal) surface supplied by branches
from posterior interventricular (posterior descending)
branch of right coronary artery curving around apex.

Posterior interventricular (posterior descending)
branch is absent. Area supplied chiefly by small
branches from circumflex branch of left
coronary artery and from right coronary artery.

Posterior interventricular (posterior descending)
branch is derived from circumflex branch of
left coronary artery instead of from right
coronary artery.

Posterior interventricular (posterior descendin g)
branch is absent. Area supplied chiefly by elongated
anterior interventricular (left anterior descending)
branch curving around apex.

Heart Plate 217



Goronary Arteries: Arteriographic Views

Right coronary artery: left anterior oblique view

Sinuatrial (SA)
nodal branch

Right
coronary artery

Branches to back of left ven

Right (acute) marginal branch

Posterior interventricular branch (posterior descending artery)

Right coronary artery: right anterior obtique view

Sinuatrial (SA) nodal branch

Conus (arteriosus) brancn

coronary artery

Right  (acute)
marginal branch

Atrioventricular (AV) nodal branch

Right posterolateral branches (to back
of left ventricle)

Posterior interventricular branch
(posterior descending artery) 4{r

Plate 218 Heart



Goronary Arteries: Arteriographic Views (continued|

Left coronary artery: left anterior oblique view

coronary artery

Ci rcumf lex  b ranch

Anter io r  in te rvent r i cu la r  b ranch ( le f t  an ter io r  descend ing)

Diagonal branches of anterior interventr icular branch

Atrioventr icular branch of circumflex branch

Le{t (obtuse) marginal branch

rolateral branches

(Perforat ing) interventr icular septal branches

Left coronary artery: right anterior oblique view

coronary artery

Anterior interventr icular
branch ( left  anterior
descend ing)

Circumflex
branch

Perforat ing)
Interven-
t r i cu la r
septal branches Arteriogram

Left (obtuse) marginal branch

erolateral branches

Diagona l  b ranch
of
Anter ior  in terventr icu lar  branch

Atrioventr icular branch of circumflex branch

4{F

Heart Plate 2l9



Right Atrium and Ventricle

Ascend ing  aor ta

Superior vena cava

Right  pu lmonary  a r t

Pericardial ref lect ion

Right  super ior
pulmonary vein

Left atr i

R igh t  in fe r io r
pu lmonary  ve in

Interatr ial septum

Limbus of fossa oval is

Fossa oval is

Valve (Eustachian)
of inferior vena cava

Inferior vena cav

Pericardial ref lect ion

Aorta

Transverse
per icard ia l  s inus

Superior vena cava

Right  aur ic le  (a t r ia l  appendage)

Right atr ium

Par ie ta l  l imb

Membranous par t  o f
interventr icular septum

Pulmonary  t runk

Right auricle (atr ial  appendage)

Conus ar ter iosus

Crista terminal is

Opened right atrium: right lateral view

Pulmonary trunk

Transverse pericardial sinus

Anter ior  semi lunar  cusp

Right semilunar cusp

Lef t  semi lunar  cusp

Conus ar ter iosus

Supraven tricular
crest

Septal
papi l lary muscle

Atrioventricular part
of  membranous
septum

al  cusp
of tr icuspid valve

Pectinate muscles

ing  o f
coronary srnus

alve
(Thebesian)
of coronary
srn u5

Pulmonary
VAIVC

lnterventr icular septu m
(muscu lar  par t )

Tricuspid
valve

Septomarg ina l  t rabecu la
(moderator band)

Chordae tendineae

Poster ior  papi l lary muscle

Anter ior  papi l lary muscle

Trabeculae carneae

4{tr
Opened right ventricle: anterior view

Plate 22O Heart



Transverse per icard ia l  s inus

Fold of  le f t  super ior
vena cava ( l igament

Left Atrium and Ventricle

Arch of aorta

L igamentum
artef losum

Lef t  pu lmonary
artery

Righ t  pu lmonary
artery

f t  pu lmonary  ve ins

Left atrium

Right  pulmonary
vetns

Coronary
srnus

lnfer ior
vena cava

of  Marshal l )

Lef t  aur ic le  (a t r ia l  appendage)

Obl ique ve in  o f
left  atr ium (of Marshall)

Anter io r  pap i l la ry

Chordae tend ineae

Posterior papi l lary muscle

Lef t  semi lunar  cusp

Flap opened in posterolateral
wall of left ventricle

Lef t  aur ic le  (a t r ia l  appendage)

Aort ic
VAIVE

Membranous
septum

Right  semi lunar  cusp

Poster io r  semi lunar  cusp

Muscu lar  par t  o f
in te rvent r i cu  la r
seprum

Mltral valve
kut away

Coronary  s inus

lnferior vena cava

Section through left atrium and ventricle
with mitral valve cut away

4{F

Arch of aorta

ef t  pulmonary
artery

Righ t  pu lmonary
artery

Left superior
pu lmonary  ve in

Valve of
foramen ovale

Right  pulmonary
vet ns

Left atrium
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Valves of Fibrous Skeleton of Heart

Anter io r  semi lunar  cusp
Pu lmonary
VAIVE

Right  semi lunar  cusp

Lef t  semi lunar  cusp

Right (coronary)
semi lunar  cusp

Left (coronary)

t

semi lunar

Posterior
(noncoronary)
semi lunar  cusp

Ci rcumf lex  b ranch l

Mitral
VAIVE

Commissura l
cusps

Posterior

Left f ibrous r ing
(of mitral valve

Anter io r  semi lunar  cuso

Right  semi lunar  cusp

Lef t  semi lunar  cusp

Right (coronary)
semi lunar

Left (coronary)
semi lunar  cusp

Posterior
(noncoronary)
semi lunar

C i rcumf lex  b ranch l

Left f ibrous r ing
(of mitral valve)

Posterior interventr icular brancht

.Of left  coronary artery
tOf r ight coronary artery

Conus ar ter iosus

Heart in diastole:
viewed from base with atria removed

Conus arteriosus

eft f ibrous tr igone

Right coronary artery

l n te rvent r i cu  la r
part

Atrio-
ventr icu lar
part

Anterior
cusp

Septal
cusp

Left f ibrous tr igone

Right coronary artery

Posterior interventr icular brancht

*{r

Membranous
septum

Tricuspid
VAIVC

Atrio-
ventr icu lar
part of
membranous

\Right  f ibrou

-Atrioventricul;
nodal brancht

t
Pulmonary
valve

Aortic
valve

Right f ibrous ring
(of tricuspid valve)

Right f ibrous trigone

Atrioventr icular (AV) nodal brancht

Pfate 222

Heart in svstole:
viewed from base with atria removed
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Valves and Fibrous Skeleton of Heart (continued|

Ascending aorta

Commissure  o f  semi lunar  va lve  cusps

Opening of left  coronary artery

Nodu le  o f  semi lunar  va lve
(body of Arantius)Aort ic sinuses (of Valsalva)

Open ing  o f
r ight coronary artery

Membranous
septum

Broken l ine  ind ica t ing  leve l
of origin of tr icuspid valve
on oppos i te  s ide  o f  sep tum- ' Anter ior  papi l lary muscle

Muscular part of
interventr icular septum

Open ing  o f
inferior vena cava

Right  a t r ium

Open ing  o f
coronary  s rnus

Chordae tend ineae

Septal
papi l lary muscle

Posterior
pap i l la ry  musc le
(sectioned)

Left atr ium

Chordae tend ineae

Anter io r
papi l lary muscle
(sectioned)

Anterior cusp
of mitral valve

Atrioven tricu lar
part

-  ln te rvent r i cu la r
part (behind valve)

Membranous
septum

Tricuspid
VAIVE

Mit ra l
VAIVE

Posterior cusp

Anterior cusp

Septal cusp

I
t

Posterior papi l lary
muscle (sectioned)

Anter ior  papi l lary
muscle

Tricuspid (right atrioventricular) valve

Anterior cusp

Posterior cusp

Commissural
cusps

Anterior papi l lary
muscle (sectioned)

*{r
Mitral (left atrioventricular) valve
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Atria, Ventricles, and Interventricular Septum

Pulmonary  t runk Openings of coronary arteries

Anterior cusp of
mitral valve Ascending aorta

Righ t  super io r  pu lmonary  ve in
Left atr ium

Aort ic sinus (of Valsalva)
R igh t  aur ic le  (a t r ia l  appendage)

Left auricle
(a t r ia l  appendage) Left semi-

lunar  cusp

Right  semi
runar  cusp

Ascending aorta
Left

Lef t  semi lunar  cusp

Posterior
semi lunar  (non-
coronary) cusp

Super ior
vena cava

Aort ic
valve

Aortic
valve t

Atrio-
ventric
u  ta r
part \
Inter-
ventr ic
u l a r
p d r r \ \

pulmonary
vetns

Left
vent r i c le

Left posterior
papi l lary muscle

Left anterior
papi l lary muscle

Outflow
to
put-
monary
t runk

Right atriurir

Anterior
cusp
(retracted)

Septal
cusp

Posterior cusgi

Right  vent r i c le

R igh t  an ter io r
papil lary muscle (cut)

Right posterior papi l lary muscle

Muscu lar  par t  o f  in te rvent r i cu la r  sep tum

Septomarg ina l  t rabecu la
(moderator band)

Septa l  (med ia l )  pap i l la ry  musc le

onus
arteriosus

Right
antef lor
papillary
muscle (cut)

R igh t
vent r i c le

4{tr
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Left ventr icle

Plane of section
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Gonducting System of Heart

Ascending aorta

At r iovent r i cu la r  par t

In te rvent r i cu la r  par t I 
v"ru,.rnous septum

Pulmonary  va lve

Super io r  vena cava

Sinuat r ia l  (SA)
nodal artery

S inuat r ia l
(SA)  node

Cr is ta  te rmina l i s

Note: Specif ic
in te rnoda l  conduct ion
pathways in the atr ia
may exist based on
s t rong phys io log ica l
and some anatomica l
evidence

Atrioventr icular (AV) node

Atrioventricular (AV)
bundle (of  His)

Right  bundle

Purkinje fibers
L,

Septomarginal
trabecula
(modera tor  band)

terior
papi l lary muscle

Subendocard ia l
branches
(Purk in je f ibers)

Arch of aorta

Pu lmonary  t runk

Super io r  vena cava

Left auricle

Righ t
pu lmonary  ve ins

Mitral valve
(cut awaY)

Muscular  par t  of
in terventr icu lar  septum

Right  f ibrous r ing
(of  t r icuspid valve

Inferior vena cava ----{

Aortic
valve

Right side

Poster io r  semi lunar  cuso

Lef t  semi lunar  cusp

Right  semi lunar  cusp

Membranous
septum

In tervent r i cu la r  par t

Atr ioventr icular part

Left bundle

Anterior
pap i l la ry  musc le

Subendocard ia l
branches
(Purk in je  f ibers )

/ \_

Left side
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Nerves of Heart

$@So Pmts13O, 1€5, ltr, ffi

Super io r  cerv ica l
sympathetic ganglio

Right vagus nerve (X)

(Con jo ined sympathet ic  and
vagal) superior cervical cardiac nerves

Middle cervical
sympathetic

Middle cervical
(sympathetic) cardiac nerve

Phrenic nerve

Inferior cervical
(vagal) cardiac branch

Vertebral ganglion

In fer ior  thyro id ar tery

Vertebral artery

Cervicothoracic
(s te l la te )  gang l ion

Ansa subclavia

Right recurrent
laryngeal nerve

Inferior cervical
(sympathet ic )  card iac  nerves

Thoracic cardiac brancn
of vagus nerve

4th  thorac ic
sympathetic ganglion

Thoracic (sympathetic)
card iac  Ip1n6hs5-

Cardiac plexus

Phrenic nerve (cut)

Super io r  cerv ica l
sympathetic ganglion

Left vagus nerve (X)

Superior cervical
(sympathetic) cardiac nerve

Superior cervical
(vagal) cardiac branch

Middle cervical
sympathet ic  gang l ion

Phrenic nerve

Middle cervical
(sympathetic) cardiac nerve

Inferior cervical
(vagal) cardiac branch

ertebral ganglion

Cervicothoracic
(s te l la te )  gang l ion

Inferior cervical
sympathetic
cardiac nerves

3rd thoracic
sympathet ic  gang l ion

Thoracic (sympathetic)
cardiac branches

'Thoracic cardiac
branch of
vaSus nerve

Left recurrent
laryngeal nerve

Plale 226 Heart



Superior cervical
sympathet ic  gang l ion

Superior cervical
(sympathetic) cardiac nerve

Middle cervical
sympathetic ga

Middle cervical
(sympathetic) cardiac nerve

Vertebral ganglion (variat ion)

Ansa subc lav ia

Cervicothoracic
(stellate)

l s t  in te rcos ta l
nerve

lnferior cervical
(sympathetic) cardiac nerve

Thoracic cardiac
branch ofvagus nerve

2nd thorac ic
sympathetic ganglion

Whi te  ramus communica

Cray  ramus communicans

Thoracic (sympathetic)
cardiac branches -

4th thoracic sympathetic gangliori

lnnervation of Heart: Schema

Nucleus of
solitary tract

Card iac
prexus

Posterior nucleus
ofvagus  nerve

I
I
I
t
I
I

I
I
I
I
I

Sympathetic preganglionic

Sympathetic postganglionic

Parasympathetic preganglionic

Parasympathetic postganglionic

Visceral afferent accompanying
sympathetic fibers
Visceral afferent accompanying
parasympathetic fibers

*{r

Super io r  cerv ica l
(vagal) cardiac br

lnferior cervical
(vagal) cardiac branches

Ascend ing
connect ions

Heart Plale 227



lnnervation of Blood Vessels: Schema

Cervical sympathetic trunk ganglia

Spinal nerves

Upper lumbar
sympathetic
trunk gangli

Spinal nerves

Gray ramus communicans

Internal carotid nerve
, a - - -  

-  I  -  - - - - - - r - r - - - - - r

White ramus communicans

Cervical cardiac nerves

Brachial plexus

Cardiopulmo-
nary splanchnic
and aortic nerves\a : :___:_

*{r
Lower lumbar
sympathetic
trunk ganglia

Postganglionic sympathetic
fibers to lumbar and
sacral plexuses andSympathetic fibers

Preganglionic

Postganglionic

lntercostal
nerves

Plate 22a

to nerves of lower l imb
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Prenatal circulation

Pulmonarv trunk

Superior vena

Right pulmonary

Right pulmonary vein

Foramen ovale

Hepatic vein

Ductus venosus

Umbilical arteries

Prenatal and Postnatal Girculation

Ductus arteriosus

Left pulmonary artery

eft pulmonary vein

Inferior vena cava

Celiac trunk

Superior mesenteric artery

Fossa ovalis
(obliterated
foramen ovale*{r

Ligamentum venosum
(obliterated ductus venosus)

Ligamentum teres
(round ligament) of l iver
(obliterated umbilical vei

Medial umbilical l igaments
(occluded part of umbilical arteries)

Postnatal circulation

Ligamentur
arteriosum

Heart Plate 229



Mediastinum: Right Lateral View

Cervical (cupula, or dome, of) parietal pleura
and suprapleural membrane (Sibson's fascia)

1 st  r ib

Trachea

Right vagus nerve (X)

Sympathetic trunk

Right superior intercostal vei

4th thoracic vertebral

Arch of azygos vein

Righ t  ma in  b ronchus
and bronch ia l  a r te ry

Azygos vein

Posterior intercostal
ve in  and ar te ry  and
intercostal nerve

Internal intercostal
musc te

Internal intercostal
membrane deep to
external intercostal
muscle

Cray  and wh i te
ramt  communrcantes

Costal part of
par ie ta l  p leura
(cut edge)

Creater thoracic
sp lanchn ic  nerve

Esophagus and
esophageal plexus

Bronchopu lmonary
(h i l a r ) l ymph

Pulmonary  l igament
(cut)

*Nerve  and vesse ls  commonly  run  independent ly

Anterior scalene muscle and phrenic nerve

Brachia l  p lexus

Right  subc lav ian  ar te ry  and ve in

Clav ic le

Subclav ius muscle

1 st  r ib

Right and left
b rach iocepha l ic  ve ins

Right internal thoracic
artery

Thymus (seen through
mediast inal  p leura)

Super io r  vena cava

Phren ic  nerve  and
per icard iacophren ic
artery and vein"

R igh t  pu lmonary
artery

Mediast inal  par t
of parietal pleura
(cut edge)

Fibrous per icard ium
over right atrium

Right  pulmonary
vetns

lnferior vena cava
(covered by
medias t ina l  par t
of parietal pleura)

Diaphragm (covered by
diaphragmatic part
of parietal pleura)

Costal part of
parietal pleura (cut edge)

Costodiaphragmatic recess
of pleural cavity

Nr
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Anter io r  sca lene musc le  and ohren ic  nerve

Brachia l  p lexus

Left subclavian vein and artery

Subclav ius muscle

Clav ic le

Left brachiocephalic vein

Left internal thoracic arterv

Thymus (seen through
medias t ina l  p leura)

L igamentum ar te r iosum

Left pulmonary artery

Left phrenic nerve and
pericardiacophrenic
artery and veinl

Mediastinal part o{
parietal pleura
(cut edge)

F ib rous  per icard ium

Lef t  pu lmonary
ve tns

Pu lmonary  l igament
(cut)

Esophagus and
esophageal plexus
(covered by mediastinal
part of parietal pleura)

Diaphragm (covered
by  d iaphragmat ic  par t
of parietal pleura)

Costod iaphragmat ic
recess of pleural cavity

Mediastinum: Left Lateral View

Cervical (cupula, or dome, of) parietal pleura and
suprap leura l  membrane (S ibson 's  fasc ia )

1 st  r ib

Esophagus

Thoracic duct

vagus  nerve  (X)

Left superior
intercostal vein

Arch of aorta

Left recurrent
laryngeal nerve

Bronchopulmonary
(h i lar )  lymph nodes

Accessory
hemiazygos vein

Posterior intercostal
vein and artery and
intercostal nerve

Internal intercostal
musc le

Internal intercostal
membrane deep to
external intercostal
muscre

Cray  and wh i te
rami  communicantes

Costal pleura
(cut edge;

thetic trunk

reater thoracic
splanchnic nerve

Thorac ic
(descending) aorta

Left main bronchus
and bronchial artery

Costal part of
parietal pleura (cut edge)

*Nerve and vessels commonly run independently 4{F

Mediastinum Plate 231



Esophagus in Situ

Common caro t id  a r te ry

Anter io r  sca lene musc le

Phren ic  nerve

Poster io r  sca lene musc le

Brach ia l  p lexus

Subc lav ian  ar te ry

Thyrocerv ica l  t runk

Vagus nerve  (X

1s t  r i b  ( cu t )
t

Brach io-
cepha l ic
trunk-' i

Trachea

Arch of
aor ta

Arch of
azySos ve tn

Righ t  ma in
bronchus

Super ior  lobar
(epar te r ia l )
bronchus

Thoracic part
o f  esophagus

Esophagea l
p lexus

Medias t ina l
part ot
par ie ta l  p leura
Gut eagel-

In fe r io r
vena cava
(cur)

Hepat ic
ve ins  (cu t )

In fe r io r
vena cava

Right  and
le f t  c ru ra  o f
d iaphragm

I  n fe r io r  phren ic  a r te r ies

Longus co l l i  musc le

I  par t  of  esophagus

Recurrent laryngeal nerves

Thoracic duct

In te rna l  jugu la r  ve in  (cu t )

Subc lav ian  ve in  (cu t )

Le f t  b rach iocepha l ic  ve in  (cu t )

Internal thoracic artery (cut)

Phrenic nerve (cut)

Common carotid artery

Subc lav ian  ar te ry

Vagus nerve (X)

Left recurrent
la ryngea l  nerve

Bifurcation
of trachea

p leura
(cut edge)

e f t  ma in
bronchus

Thoracic
(descend ing)
aorta

4{tr Cel iac  t runk

Abdomina l  aor ta

Med ias t ina l  par t  o f
parietal pleura
(cut edge)

Per icard ium
(cut edge)

Diaphragm

Diaphragmat ic
part of
par ie ta l  p leura

Anter io r
vaga l  t runk

Stomach

Abdomina l
part of
esopnagus

Plale 232 Mediastinum
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Plate 233

Topography and Gonstrictions of Esophagus

lnferior pharyngeal
constrictor muscle

Thyroid cartilage

Piriform fossa (recess) Cricoid carti la

Thyroid cartilage

Cricoid carti lage

Cricopharyngeus
(muscle) part of
inferior
pharyngeal
constrictor

Trachea

Arch of aorta

Left main
bronchus

constrictor

Arch of aorta

Sternum

Lateral view

Fundus of stomach

Pharyngo-
esophageal
constriction

Cricopharyngeus (muscle)
part of inferior pharyngeal

1 6

38

40

Thoracic
(aortobronchial)
constriction

Diaphragmatic
constriction
(inferior

Abdominal part
of

Cardiac parl
of

esophageal
"sphincter";+



Musculature of Esophagus

nferior pharyngeal constr ictor muscle

Zone of sparse muscle fibers

Cricopharyngeus (muscle)
part of inferior pharyngeal
constrictor

Cricoid
cart i lage

Trachea

Main longitudinal muscle bundle
passing upward and ventrally to
attach to middle of posterior
surface of cricoid carti lage

Accessory muscle bundle from postero-
lateral surface of cricoid carti lage-

Additional f ibers from contralateral
side of cricopharyngeus (muscle)
part of inferior pharyngeal
constrictor

Circular muscle laver with
sparse longitudinal f ibers
in V-shaped area (of Laimer)

Bare area on ventral surface of

Lateral mass of longitudinal muscle

Fibroelastic membranes
with sparse muscle fibers

Window cut in longitudinal muscle layer

Circular muscle layer

Left main
bronchus

4{r

Plate 234 Mediastinum



Pharyngoesophageal Junction

Superior pharyngeal constrictor muscle

Root of tongue

Epiglottis

Middle pharyngeal constrictor muscle

Palatopharyngeusmuscle I Longitudinal

Stylopharyngeusmuscle t lil"r'J:g*'

Laryngeal inlet (aditus)

Thyroid carti lage (superior horn)

Thyrohyoid membrane

branch of superior laryngeal
nerve and superior laryngeal artery
and vein

arvtenoid muscle

Transverse arvtenoid muscle

Thyroid cartilage

Posterior cricoarytenoid muscle

Inferior pharyngeal constrictor muscle

Pharyngeal aponeurosis (cut away\

Zone of sparse muscle fibers

Cricopharyngeus (muscle) part of inferior
pharyngeal constrictor

Cricoid carti lage (lamina)

Cricoesophageal tendon
(attachment of longitudinal esophageal muscle)

Circular esophageal muscle

Esophageal mucosa and submucosa

Circular muscle in V-shaped area (of Laimer)

Right recurrent laryngeal nerve

Longitudinal esophageal muscle

Window cut in longitudinal muscle
exposes circular muscle layer

fold

Posterior view with
pharynx opened and
mucosa removeo

4{F
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Esophagogastric Junction

Esophagus

Esophageal
m

Submucosa

Subhiatal
fat r ing

Zigzag (Z) line:
juncture of
esophageal and
gastnc

gitudinal esophageal muscle

Circular esophageal muscle

Cradual sl ight muscular thickening

Phrenoesophageal l igament
(ascending or upper l imb)

Supradiaphragmatic fascia

Diaphragm

nfradiaphragmatic
(transversal is) fascia

Cardiac part
(cardia)

Phrenoesophageal
I igament
(descending l imb)

Peritoneum

Cardiac notch

Longitudinal esophageal muscle (cut)
Circular esophageal muscle
(shown here as spiral)

Cardiac notch

of stomach

Castr ic folds
(rugae)

Fundus of
stomach

Collar of Helvetius

Window cut in middle circular muscle layer of stomach

Innermost obl ique muscle layer of stomach
(forms sl ing)

Outer longitudinal muscle layer of stomach (cut)

Plate 236
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Esophageal branch of
I nferior thyroid artery

Common
carotid artery

Subclavian

Arteries of Esophagus

Esophageal branch of
Inferior thyroid artery

Cervical part of esophagus
Thvrocervical trunk

Subclavian artery

Vertebral artery

lnternal thoracic artery

Common carotid artery

trunk

Trachea

Arch of aorta

3rd right posterior intercostal artery

t bronchial arterv

Superior left bronchial artery

Esophageal branch of right bronchial artery

Inferior left bronchial artery and esophageal branch

Thoracic (descending) aorta

Esophageal branches of thoracic aorta

Thoracic part
of esophagus

inal part
of esophagus

Diaphragm

Stomach

Common variations: EsoPhageal
branches may originate from left
inferior phrenic artery and/or
directlv from celiac trunk.
Branches to abdominal esophagus
may also come from splenic or
short gastric arteries.

Esophageal
branch of left
gastric artery

Inferior phrenic

Common hepatic artery

Left gastric artery
Celiac trunk

Mediastinum

artery (cut)

Plale 237



Veins of Esophagus

See also Plate 312

In fe r io r  thy ro id  ve in

In te rna l  jugu la r  ve in

Externa l  jugu la r  ve in

Subc lav ian  ve in

Vertebral vein

Righ t
brach iocepha l ic  ve in

Super io r  vena cava

Right  super io r
in te rcos ta l  ve in

Esophagus

6th  r igh t  pos ter io r
in te rcos ta l  ve in

Azygos vein

Junction of accessory
nemrazygos
and azygos  ve ins

Inferior vena cava (

D iaphragml  , i l

L iver

In fe r io r  thy ro id  ve in

In ternal  jugular
vetn

\  Subc lav ian
vetn

Thoracic
duc t

Left brachio-
cepha l ic  ve in

Left superior
in te rcos ta l  ve in

Esophagea l  ve ins
(p lexus)

Accessory
hemiazygos vein

Hemiazygos
vetn

t icHepa
verns

Submucous venous plexus

TLeft 
inferior phrenic vein

Shor t  gas t r i c  ve ins

Omenta l
(ep ip lo ic )
verns

Left gastro-omental
(gas t roep ip lo ic )  ve in

Hepat ic
por ta l
ve tn

Right  rena l  ve in

Left gastr ic vein

Right gastr ic vei
Super io r  mesenter ic  ve in In fe r io r  mesenter ic  ve in

Esophageal branches of left  gastr ic veir i Nr
Plate 238

Ri  gh t  gas t ro -omenta l  (gas t roep ip lo ic )  ve in
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Lymph Vessels and Nodes of Esophagus

See also Plates 2O8,266

Inferior deep cervical
( in te rna l  jugu la r )  nodes

Vi rchow's  node

Thorac ic  duc t

Paratracheal
nooes

Super io r  and in fe r io r
t racheobronch ia l
nooes

Juxtaesophageal
and super io r
phren ic

Posterior
med ias t ina l
nodes

Intercostal
nooes

Posterior
parietal nodes

Super io r  phren ic  nodes

Left eastr ic nodes
(cardiac nodes of stomach)

Ce l iac  nodes

Mediastinum

*{r
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Nerves of Esophagus

3rd
intercostal

Anterior
view

Esophagus

Recurrent laryngeal
nerves

Right recurrent
laryngeal nerve

Ansa subclavia

Cray and
white rami
communicantes

3rd thoracic
sympathetic
ganglion

Thoracic
sympathetic
trunk _

Right greater
thoracic
splanchnic nerve

Sympathetic
f ibers along
left inferior
phrenic artery

Branch of
posterior vagal
trunk to celiac
plexus

Greater
thoracic
splanchnic
nerves

Sympathetic
f ibers along
esophageal
branch of left
gastric artery

Celiac plexus
and ganglia

Superior ganglion of vagus nerve

Superior cervical sympathetic ganglion

nferior ganglion of vagus nerve

Pharyngeal branch of vagus nerve

Vagus nerve (X)

Superior laryngeal nerve

Cervical sympathetic trunk

Middle cervical sympathetic ganglion

Cervical (sympathetic and vagal) cardiac nerves

Vertebral ganglion of cervical sympathetic trunk

Ansa subclavia

Branch to esophagus and recurrent
nerve from stellate ganglion

Cervicothoracic (stellate)
ganglion

Left recurrent laryngeal nerve

Thoracic (vagal
and sympathetic)
cardiac branches

Cardiac olexus

Pulmonary plexuses

Esophageal plexus
(anterior portion)

Branches to esophageal
plexus from sympathetic
trunk, greater thoracic
splanchnic nerve, and
thoracic aortic plexus

Left greater thoracic
solanchnic nerve
Anterior vagal trunk

Vagal branch to hepatic plexus
via lesser omentum

Principal anterior vagal branch
to lesser curvature of stomach

Vagal branch to fundus
and body of stomach

Vagal branch
to fundus and
cardiac part
of stomach

Posterior
vagal trunk

Vagal branch
to celiac plexus

*{r

Posterior
view

Esophageal
prexus
(posterior
portion)

Posterior vagal
branch to
lesser
curvature

Plate 24O Mediastinum



Right ventr icle

Mediastinum: Gross Section

5th left costal cartilage

Internal thoracic artery and vein

Transversus thoracis muscle

Pectoralis ma.jor muscle

Pleural cavity

Muscular part of
interventricular
septum

Left ventricle

Papillary muscle

Phrenic nerve and
pericardiacophrenic
artery and vein

I nterventricular part,
Atrioventricular part
of membranous
septum

Suoerior vena cava

Right atrium

Pericardial cavity

Mediastinal part of
parietal pleura

Right  lung
(middle lobe)

Phrenic nerve and
pericardiacophrenic
artery and vein

Branches of r ight
main bronchus

Right inferior
pulmonary vein

Oblique
pericardial sinus

Esophagus and
esophageal plexus

Azygos vein

Hemiazygos vein

Left sympathetic trunk

Left atrium

Coronary sinus

Left lung
(superior lobe)

Branches of
left main bronchus

Left inferior
pulmonary vein

Thoracic
(descending) aorta

8th r ib

*{r
Mediastinum

Thoracic duct

TB vertebra Left greater thoracic splanchnic nerve
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Ghest Scans: Axial GT lmages

Series of chest axial CT images from superior (A) to inferior (C)

A

A
B
C

ery#

A,

A,
AZ
B
IV
t
TB
tst_
LV
PA

Ascending aorta

Descend ing  aor ta
Azygos vein

Body of vertebra

Inferior vena cava

Liver

Left (main stem) bronchus
Lef t  super io r  lobe  o f  lung
Left ventr icle

Pulmonary artery

R Rib
RB Right  (main stem) bronchus
RSI- Right superior lobe of lung
RV Right ventricle
S Sternum
SC Spinal cord
SP Spinous process of vertebra
SV Superior vena cava
T Trachea(bi furcat ion)

Plate 242 Regional Scans
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Plate 243
Transverse Section: Lower Level of T3, Sternoclavicular f oint

Medias t ina l  l vmph node Manubr ium

Sternoclavicular ioint (art icular disc) Brachiocephalic trunk

Clavicle Trachea

Right  b rach iocepha l ic  ve in

Costa l  car t i lase  o f  1s t  r ib

Pectoral is major muscle

Righ t  lung

Left brachiocephalic vein

Left common carotid arterY

Left vagus nerve (X)

Pectoral is minor muscle
Axillary fossa

Tendon of long
head of biceps
brachi i  muscle

Surg ica l  neck
of  r igh t
humerus

Delroid
muscte

Teres
mtnor
muscle

lntercostal
muscles

Subscapularis muscle

Phrenic nerve

Right vagus nerve (X

Left subclavian
artery

Shaft of left
humerus

Long
head of
triceps
brachi i
muscle

Teres
mrnor
muscle
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Esophagus

Rhomboid  maior  musc le

Scapu la

Left lung

Inf raspinatus muscle

Serratus anterior muscle

Left recurrent laryngeal nerve

Costotransverse ioint

Trapezius muscle

Body ofT3 vertebra

Thoracic duct

Erector spinae muscle

Rhomboid maior muscle

Spinal  cord Transversospinal is muscle

C./Td4s/*
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Super io r  t racheobronch ia l  l ymph node Trachea

Plate 244

Transverse Sect ion: T3-4 Intervertebral  Disc, Manubrium

Superior vena cava

Right phrenic nerve

Arch of azygos vein

Righ t  lung
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Intercostal muscl

Serratus anterior muscle

Internal thoracic artery and vein

Left lung Pectoral is maior muscle

Ribs Pectora l i s  minor  musc le

Axillary fossaTendon of long head of
b iceps  brach i i  musc le

Lat iss imus dors i
tendon

Shaft o{
numerus

Del to id
muscte

LOnS
head of
tnceps
brachi i
muscte

Teres
maJor
muscte

Teres minor muscle

Rhomboid  musc le

Scapu la

Esophagus

Thoracic duct

T3-4 intervertebral disc

Sp ina l  cord

Combined shor t  head
of  b iceps  brach i i  and
coracobrachial is muscles

Tendon o f  long
head of biceps
brachi i  muscle

Shaft of
numerus

Lateral
head of
tnceps
brachi i
musc le

Long head of
tr iceps brachi i
musc le

Left lat issimus dorsi tendon
( inser t ing  on to  humerus)

Teres major muscle

Subscapular is  muscle

Teres minor  muscleLeft recurrent
laryngeal nerve

Left vagus nerve (X)
Scapula

Trapezius muscle

Oblique fissure (of left lung)

In f rasp ina tus  musc le
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Transverse Section: T4-5 Intervertebral Disc, Sternal Angle

In fe r io r  t racheobronch ia l  l ymph nodes
Manubr ios te rna l  junc t ion

Ascend ing  aor ta
Internal thoracic arterY and vein

Righ t  pu lmonary  a r te ry
2nd costal cart i lage

Superior vena cava

Pectoral is major muscle
Pulmonary t runk

Right  lung Left pulmonary artery

Left lunglntercostal muscles

Axil lary fossa

Tendon of long
head of biceps
brach i i  musc le

Coracobrachial is
muscre

Deltoid
musc le

Lateral
head of
tr iceps
brach i i
musc le

Latissimus
dorsi
tendon

Long head of tr iceps
brach i i  musc le

Teres major muscle

Pectora l i s  minor  musc le
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Long head
of biceps
brach i i  musc le

Shaft of
numerus

Lat iss imus
dors i
tendon

Scapula

In f rasp ina tus  musc l

Rhomboid maior muscle!

R igh t  ma in  b ronchus

Subscapular is  muscle

Left main bronchus

Descend ing  aor ta

Accessory hemiazygos vein

Teres major
muSc le

Serratus anterior
muscle

Trapezius muscle

Azygos vein Thoracic duct

Esophagus T4-5 intervertebral disc

Cfd4*/*



!
!f
to
N
Do

o
rt
o
o
o
I

ooo
-t
- ao
fg
D
=ql
to
3

Transverse Sect ion: Level of  T7,3rd Interchondrat Space

Orif ice of tr icuspid valve
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Right  a t r ium

Anterior interventr icular sulcus

Pectoral is major muscle

Apex of heart
Interatr ial septum

Superior vena cava

Right  in fe r io r
pu lmonary  ve in

ln te rvent r i cu la r  sep tum

ry muscte

Left ventr icle

Azygos vein

Serratus
anter io r  musc le

Lat iss i  m us
dorsi muscle

Inferior
ang le  o f  scapu la

Thoracic duct

La t iss imus dors i  musc le

Leaflet of mitral valve

Coronary sulcus

Coronary sinus

Obl ique
pericardial sinus

Descending aorta

Triangle of auscultat ion Triangle of auscultat ion

Neck of 7th rib Head of 7th r ib

Body offT vertebra

Trapezius muscle

Zygapophyseal (facet) joint
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Section 4 Abdomen

Topographic Anatomy
Plale 217

z+z Abdomen

Body Wall
Plates 24&167

zca Bony Framework of Abdomen

zlg Anterior Abdominal Wall: Superficial Dissection

zso Anterior Abdominal Wdl: Intermediate Dissection

zsr Anterior Abdominal Wall: Deep Dissection

zsz Rectus Sheath: Cross Sections

zsg Anterior AbdominalWall: Internal View

zsl Posterolateral Abdominal Wall

zss Arteries of Anterior Abdominal Wall

zse Veins of Anterior Abdominal Wall

z5z Nerves of Anterior Abdominal Wall

zss Thoracoabdominal Nerves

zss Inguinal Region: Dissections

zeo Inguinal Canaland Spermatic Cord

zer Indrrect Inguinal Hernta

zez Femoral Sheath and Inguinal Canal

zee Posterior Abdominal Wdl: Internal View

zec Arteries of Posterior Abdominal Wall

zes Veins of Posterior Abdominal Wall

zee Lymph Vessels and Nodes of Posterior Abdominal Wall

zsz Nerves of Posterror Abdominal Wall
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Viscera (Accessory Organsf
Plates 286-299

zae Topography of Liver

zez Surfaces and Bed of Liver

zaa Liver in Situ and Variations in Form
zag Liver Segments and Lobes:Vessel and Duct Distribution
zso Intrahepatic Vascular and Duct Systems
zsr Liver Structure: Schema

zsz Intrahepatic Biliary Systems: Schema
zse Schematic Cross Section of Abdomen at T10
zse Gallbladder and Extrahepatic Bile Ducts
zss Junction of (Common) Bile Duct and Duodenum
zge Variations in Cystic and Hepatic Ducts
zsz Schematic Cross Section of Abdomen at T'12
zgs Pancreas in Situ

zss Spleen

Visceral Vasculature
Plates 3OO-317

Abdomen

Peritoneal Gavity
Plates 26,&174

zea Regions and Planes ofAbdomen

zeg Greater Omentum and AbdominalVrscera
zzo Mesenteric Relations of Intestines
zzr Mesenteric Relations of Intestines (continued)

zzz Omental Bursa: Stomach Reflected
zzg 0mental Bursa: Cross Section
zzc Peritoneum of Posterior Abdominal Wall

Viscera (Gutl
Pfates 275-285

300

301

3o2

303

304

305

306

307

308

309

3 to

3 t t

312

3 1 3

314

315

3 t6

317

Arteries of Stomach, Liver, and Spleen

Arteries of Liver, Pancreas, Duodenum, and Spleen
Variations in Celiac Trunk

Celiac Arteriogram

Arteries of Duodenum and Head of Pancreas

ArterialVariations and Collateral Supply of Liver
and Gallbladder

Arteries of Small Intestine

Arteries of Large Intestine

Variations in Colic Arteries

Veins of Stomach, Duodenum, Pancreas, and Spleen
Veins of Small Intestine

Veins of Large lntestine

Hepatic Portal Vein Tributaries: Portacaval Anastomoses

Variations of Hepatic Portal Vein

Lymph Vessels and Nodes of Stomach

Lymph Vessels and Nodes of Pancreas

Lymph Vessels and Nodes of Small Intestine

Lymph Vessels and Nodes of Large Intestine

zzs Stomach in Situ

zzs Mucosa of Stomach

zzz Musculature of Stomach

zza Duodenum in Situ

zzs Mucosa and Musculature of Duodenum
zso Mucosa and Musculature of Small Intestine
zar lleocecal Region

zsz lleocecal Region (continued)

zss Vermiform Appendix

zac Mucosa and Musculature of Large Intestine
zas Sigmoid Colon:Variations in position Innervation

Plates 318-328

318

3 t9

3.20

321

322

323

324

325

326

327

328

Autonomic Nerves and Ganglia of Abdomen

Nerves of Stomach and Duodenum

Nerves of Stomach and Duodenum (continued)

Innervation of Stomach and Duodenum: Schema

Nerves of Small Intestine

Nerves of Large Intestine

Innervation of Small and Large Intestines: Schema

Autonomic Reflex Pathways: Schema

Intrinsic Autonomic Plexuses of Intestine: Schema

Innervation of Liver and Biliary Tract: Schema

lnnervation of Pancreas: Schema

Kidneys and Suprarenal Glands
Plates SZC}-347

szs Kidneys in Situ: Anterior Views

seo Kidneys in Situ: Posterior Views
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33r Schematic Cross Section of Abdomen at T12

sez RenalArtery and Vein in Situ

eos Variations in RenalArtery and Vein
ggr Gross Structure of Kidney

sos IntrarenalArteries and Renal Segments

sse Nephron and Collecting Tubule: Schema
gsz Blood Vessels in Parenchyma of Kidney: Schema

esa Schematic Cross Section of Abdomen at T12-11

esg Schematic Cross Section of Abdomen atLl-2
geo Ureters

ser Arteries of Ureters and Urinary Bladder

sez Renal Fascia

a+s Lymph Vessels and Nodes of Kidneys and Urinary Bladder

Abdomen

sce Nerves of Kidneys, Ureters, and Urinary Bladder

ges Innervation of Kidneys and Upper Ureters: Schema

oee Nerves of Suprarenal Glands: Dissection and Schema

gcz Arteries and Veins of Suprarenal Glands in Situ

Abdominal Sections
Plates 348-349

gcg AbdominalWall and Viscera: Paramedian (Sagittal) Section

srs Schematic Cross Section of Abdomen at 13, 4

Regional Scans
Plate 35O

eso Abdominal Scans:Axial CT lmages
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Sternocleidomastoid muscle
Sternal head
Clavicular head

Trapezius muscle

Abdomen

Deltoid muscle

Deltopectoral
tr iangle

Sternum
Body
Xiphoid
process

Anterior superior
i l i ac  sp ine

Superf icial
circumflex i l iac vein

Superf icial
epigastr ic veins

Pubic symphysis

Pectoral is
major muscle

Serratus
anterior
muscle

Tendinous
intersection

External
obl ique
muscle

Linea alba

Semi lunar  l ine

Umbi l icus

ll iac crest

lnguinal
l igament

Pubic tubercle

Topographic Anatomy
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Bony Framework of Abdomen

4{tr

Inner  l ip

Intermediate
zone

Outer l ip

Tuberculum

Anterior superior
i l iac spine

Anterior inferior
i l iac spine

I l iopubic
emtnence

Superior
pubic ramus

Obturator
foramen

Pubic tubercle

Inferior
pubic ramus

Transverse orocesses of lumbar vertebrae

l l iac tuberosity

l l iac crest

Wing (ala) of i l ium

Creater
sciatic
notch

Arcuate l ine

lschial spine

Lesser
sciatic notch

ter trochanter
of femur

Pecten pubis
(pectineal l ine)

Pubic symphysis

lschial tuberosity

Lesser trochanter
of femur

Plate 248

Inferior pubic l igament
Pubic arch
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Anterior Abdominal Wall: Superficial Dissection

*{r

Serratus
anterior

External
obl ique
muscle

Muscular
part

Pectoralis major
muscle

Xiphoid process

Rectus sheath

Linea a lba

Subcutaneous tissue
(superficial fascia)
of abdomen

Thoracoepigastric
vein

external
pudendal vessels

Fundiform ligament

Superficial fascia of
penis and scrotum
(dartos fascia) (cut)

Camper's (fatty) layer,
Scarpa's (membranous)
layer of subcutaneous
tissue of abdomen
(turned back)

Scarpa's layer to
fascia lata

Superficial
circumflex
il iac vessels

Superficial
epigastric vessels

Aponeurotic
pan

Anterior superior
i l iac spine

Inguinal  l igament
(Poupart's)

lntercrural f ibers

Superficial
inguinal  r ing

External spermatic
fascia on
spermatic cord

Cribriform fascia
in saphenous
openrnS

Fascia lata

Creat
saphenous vein

Superficial
dorsal vein of penis

of

Deep (Buck's)
fascia of penis with
deep dorsal vein of
penis showing through
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Anterior Abdominal wall: Intermediate Dissection

Latissimus
dors i  muscle

Serratus
anterior muscle

External
obl ique muscle
\cut away)

External
intercostal muscles

External oblique
aponeurosts
(cut edge

Rectus sheath

Internal
obl ique muscle

Anterior superior
i l iac spine--

Ingu ina l  l igament
(Poupart's)

Cremaster muscle
(lateral origin

Inguinal falx
(conjoint tendon

Reflected
inguinal  l igament

Femoral vein
(in femoral sheath)

Saphenous
openrnS

Cremaster muscle
(med ia l  o r i

Fascia lata

Great saphenous vein

Nr
Pectoralis major
muscles

'Anterior layer of
rectus sheath
(cut edges)

Linea a lba

Rectus abdominis
muscle

External
obl ique muscle
lcut away)

Tendinous intersection

Internal oblique
muscle

Pyramidalis muscle

Inguinal falx
(conjoint tendon)

lnguinal  l igament
(Poupart's)

Anterior superior
i l iac spine

External oblique
aponeurosis (cut and
turned down)

Pectineal l igament
(Cooper's)

Lacunar l igament
(Cimbernat's)

Reflected inguinal
l igament

Pubic tubercle

Suspensory l igament
of  penis

Cremaster muscles
and cremasteric fascia

Deep (Buck's)
fascia of penis

External spermatic
fascia (cut)

Superficial fascia
of penis and
scrotum (cut)

Plate 25O Body Wall



Anterior Abdominal Wall: Deep Dissection

Super ior
epigastric vessels

External
ob l ique musc le
\cut away)

Rectus  abdomin is
muscte

Externa l  ob l ique
aponeurosis (cut)

In te rna l  ob l ique
aponeuros is  (cu t )

Transversus
abdomin is  musc le

Internal
obl ique muscle (cut)

Posterior layer
of rectus sheath

Arcuate  l ine

In fe r io r
epigastr ic vessels

Anter ior  super ior
i l i ac  sp ine

lnguinal l igament
(Poupart's)

Superf icial
circumflex i l iac,
Super f i c ia l  ep igas t r i
Super f i c ia l
external pudendal
arteries (cut)

Ingu ina l  fa lx
(conioint tendon)

Pect inea l  l igament
(Cooper's)

Lacunar  l igamenl
(C imbernat ' s )

Reflected
ingu ina l  l igament

Pubic tuber

Cremaster  musc le  and fasc ia

Externa l  spermat ic  fasc ia
Deep (Buck's)
fascia of penis

Superf icial fascia
o f  pen is  and
scrotum (cut)

4{tr
Anterior layer of
rectus sheath (cut)

L inea a lba

Anterior layer of
rectus sheath

Transversus abdominis
muscle (cut)

Transversal is fascia
(opened on left)

Extraperitoneal
fascia (areolar t issue)

Med ia l  umbi l i ca l
l igament  (occ luded par t
o f  umbi l i ca l  a r te ry )

In fe r io r  ep igas t r i c
artery and vein (cut)

S i te  o f  deep ingu ina l
r ing  (o r ig in  o f  in te rna l
spermatic fascia)

Cremaster ic  and pub ic
branches of inferior
epigastr ic artery

Femoral sheath
(contains femoral
a r te ry  and ve in )

Ingu ina l  l igament
(Poupart 's)

Lacunar  l igament
(C imbernat ' s )

Pec t inea l  l igament
(Cooper's)

Fat in retropubic space
(of Retzius)

Pectineal fascia

nternal spermatic fascia

Cremaster muscle and fascia (cut)

xternal spermatic fascia (cut)
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Rectus Sheath: Gross Sections

Section above arcuate line

Aponeurosis of Anterior layer of rectus sheathexternal oblique muscle

Aponeurosis of Rectus abdominis muscle

in te rna l  ob l ique musc le L inea a lba

Aponeurosis of transversus
abdominis  muscle

Skin

Per i toneum

Extraperi toneal fascia Transversal is fascia

Aponeurosis of
external  obl ique muscle

Section below arcuate line

Anterior layer of rectus sheath

Rectus  abdomin is  musc le

External
obl ique

lnternal
obl ique muscle

Transversus
abdominis  muscle

Subcutaneous
tissue (fatty layer)

External
obl ique muscle

Internal
obl ique muscle

Posterior layer
of rectus sheath

Falciform
l igament

Aponeurosis of internal oblique muscle splits to form anterior and posterior layers of rectus sheath.
Aponeurosis of external oblique muscle joins anterior layer of sheath; aponeuiosis of transversus abdominis
muscle joins posterior layer. Anterior and posterior layeis of rectus sheath unite medially to form linea alba.

Aponeuros is  o f
internal obl ique muscle

Aponeurosis of transversus
abdominis  muscle

Per i toneum

Extraperitoneal fascia

Transversus
abdominis  muscle

Transversal is fascia Med ia l  umbi l i ca l
l igament and fold

Median umbil ical
l igament (obl i terated
urachus)  in  med ian
umbi l i ca l  fo ld

aneouS
t issue (fatty and
membranous layers)

Aponeurosis  of  in ternal  obl ique muscle does not  sp l i t  a t  th is  level  but  passes complete ly  anter ior  to
rectus abdominis muscle and is fused there with both aponeurosis of external oblique muscle und thut
of transversus abdominis muscle. Thus, posterior wall oi rectus sheath is absent belbw arcuate i ine,
and rectus abdominis muscle l ies on transversalis fascia. *{r
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Diaphragm

Diaphragmat ic
fascia

Falciform
l igament

Per i toneum
(cut edges)

Transversal is
fascia and
its cut edge

Arcuate l ine

Rectus
a b d o m i n i s
musc le

In fe r io r
ep igas t r i c
V C S S C I S

I n g u i n a l
tr iangle
(Hesse lbach 's )

Tra nsversal is
fascia (cut)

lnterfoveolar
l igament

Deep
circumf lex
i l iac vessels

Deep
i n g u i n a l  r i n g

Cremasteric
and pub ic
branches of
in fe r io r
epigastr ic artery

Testicular vessels

Externa l  i l i ac  vesse ls

Spermatic cord

Femoral sheath

Lacunar l igament (Cimbernat 's)

Pectineal l igament (Cooper's)

Ingu ina l  fa lx  (con jo in t  tendon)

Umbi l i ca l  a r te ry

Anterior Abdominal Wall: Internal View

For umbilicalvessels see Plate 229

Parietal
pleura

Round
l igament
( l igamentum
teres) of l iver
a n o
paraumbi l i ca l
ve tns

Per i toneum

ransversal is
fascia

tcus

External and
lnternal
ob l ique
musctes

Transversus
abdomin is
musc le

Left medial
umbi l i ca l
l igament
(obl i terated
le f t  umbi l i ca l
artery)

R igh t  med ia l
umbi l i ca l  fo ld

Med ian
umbi l i ca l
l igament
(obl i terated
urachus)  and
paraumbi l i ca l
ve ins  in  med ian
umbi l i ca l  fo ld

(occluded part distal to this point)

Obturator nerve and vessel6

Ureter (cut)

Anterior recess of ischioanal fossa

Superior vesical artery Urinary b ladder

Umbi l i ca l  p reves ica l
fascia

Latera l  umbi l i ca l  fo ld
(contains inferior
epigastr ic vessels)

oral nerve

l l iopsoas muscle

xternal i l iac vessels

Supravesical fossa

Transverse vesical fold

Obturator internus muscle

Levator  an i  musc le

"**r --Brlbourethral (Cowper,s) gland embedded

inal vesicle in deep transverse perineal muscle

Prostate and sphincter urethrae muscle

Body Wall

Ductus (vas) deferens Per inea l  membrane
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Posterolateral Abdominal Wall

Serratus anterior muscle

lnfraspinous fascia

Rhomboid major  muscle

Auscultatory triangle

Lateral cutaneous branch of dorsal ramus of TZ soinal

Medial cutaneous branch of dorsal ramus of TZ spinal

Trapezius muscle

Lat iss imus dors i  muscle

External  obl ique muscle

Thoracolumbar fascia (posterior layer)

Lateral cutaneous branch of
subcostal nerve (ventral ramus of T12)

Lumbar triangle (of Petit)

l l iac crest

Lateral cutaneous branch of i l iohypogastric nerve (11)

Superior clunial nerves (lateral cutaneous
branches of dorsal rami of L1-13 spinal nerves)

Gluteal aponeurosis over qluteus medius muscle

Cluteus maximus muscle

Latissimus dorsi muscle

Latissimus dorsi muscle (cut and turned back)

Serratus oosterior inferior muscle

Digitations of costal origin of latissimus dorsi muscle

Digitations of costal origin of external oblique muscle

External obf ique muscle (cut and turned back)

Tendon of origin of transversus abdominis muscle

Internal obl ioue muscle

Lateral cutaneous branch of subcostal nerve (ventral ramus ofTl 2)

Lateral cutaneous branch of i l iohypogastric nerve (Ll )

l l i ac  c res t

Superior clunial nerves (lateral cutaneous branches
of dorsal rami of L1-13 soinal nerves)

4{tr
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Cluteus maximus muscle
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Arteries of Anterior Abdominal Wall

Subclavian arterv

Internal thoracic arteriesLateral thoracic

Subscapular artery

Thoracodorsal arterv

Anterior
intercostal arteries

Anastomoses with lower
intercostal, subcostal,
and lumbar

Ex
Internal
oblique
muscres

Transversus abdominis muscre

Ascending branch of
deep circumflex i l iac artery

Superficial
circumflex i l iac

Superficial
epigastric artery

Femoral artery

Pericardiaco-
phrenic
artery with
phrenic nerve

*{r
ransversus thoracis

muscle

anch to falciform
l igament of l iver

Musculophrenic
arteries

Superior epigastric
arteries

Diaphragm

Transversus abdominis
muscle and aponeurosis

Rectus abdominis
muscles

Internal
obl ique muscle

External
obl ique muscle

Posterior laver of
rectus sheath

ate l ine

Inferior epigastric
artery

Superficial epi gastric
arterv

Femoral artery

Superficial external
pudendal artery

Deep external
pudendal artery

Cremasteric and testicular
arteries and arterv to ductus
deferens in spermatic

arteries of
penis (deep to
Buck's fascia)
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Veins of Anterior Abdominal Wall

Subclavian vein

Axil lary vein

Cephalic vein

Intercostal
tributaries
to axil lary
vern

Lateral thoracic vein

Anterior
intercostal veins

Internal thoracic vein

Musculophrenic vei

Superior epigastric veins

Thoracoepigastric vein

Paraumbilical veins in
round ligament of l iver

Inferior epigastric vei ns

Tributaries to deep
circumflex i l iac veins

Thoracoepi gastric vein

Superficial
circumflex i l iac vein

Superf icial epigastr ic vein

External pudendal vein

Saphenous open ing

Femoral vein

Creat saphenous vein

Pampiniform (venous) plexus

External
Internal
Anterior

Cepha l ic  ve in

Axillary vein

al thoracic vein

venous plexus

Perforatin g tributaries
to internal thoracic
vetn

Thoracoepi gastric vein

taries of
paraumbil ical veins

Thoracoepigastric vein

Superficial epigastric vein

al circumflex
il iac vein

External pudendal vein

fascia over
saphenous opening

saphenous vein

Anterior scrotal veins

Deep dorsal vein of penis
(deep to Buck's fascia)- Nr

Plate 256

Superf icial dorsal vein of penis
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Medial brachial
cutaneous nerve

Intercostobrachial
nerve (T1,2)

Long thoracic nerve

Latissimus dorsi muscle

Lateral cutaneous branches
of intercostal nerve (T2-1 1

Anterior cutaneous branches
of intercostal nerve (T1-1 1

Lateral cutaneous branch
of subcostal nerve (T1 2)

Lateral cutaneous branch
of i l iohypogastric nerve (11)

Anterior cutaneous branch
of subcostal nerve (T1 2

Lateral femoral cutaneous
nerve (12, 3)

Anterior cutaneous branch
of i l iohypogastr ic nerve (11

Femoral branches of
genitofemoral nerve (11, 2)

Anterior scrotal branch
of  i l io inguinal  nerve (11)

Cenital branch of
genitofemoral nerve (11, 2)

Nerves of Anterior Abdominal Wall

Serratus anterior muscle

External
oblique muscle (cut)

Posterior layer of
rectus sheath

Anterior layer of
rectus sheath (cut)

Rectus abdominis muscle

Transversus abdominis
muscle

Internal oblique muscle
and aponeurosis (cut)

Anterior and lateral
cutaneous branches
of subcostal nerve (T12)

Anterior branch of
i l iohypogastric nerve (11 )

io inguinal  nerve (11)

External oblique
aponeurosis (cut)

Anterior cutaneous branch
of i l iohypogastric nerve (11)

l l io inguinal  nerve (11 )

Cremasteric muscle
of soermatic cord

External spermatic fascia
of spermatic cord

4{tr
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Spinal nerve trunk

Thoracoabdominal Nerves

Meningeal branch
Spinal sensory
(dorsal root) ganglion

Dorsal root
Ventral rool

Erector spinae muscle Ventral (anterior) ramus of spinal nerve (intercostalnerve)

Medial branch, Collateral branch
Lateral branch of External intercostal muscle

Dorsal (posterior) Internal intercostal muscle
r Innermost intercostal muscle

Latissimus dorsi
muscle

nerves
Sympathetic tru

Cray and white rami communicante!

Rectus abdominis  muscle

Linea alba

Collateral branch
rejoining intercostal

Transversus abdominis muscle

Subcostal
muscles

Serratus
anterior
muscle

Lateral
cutaneous
branch

lnnermost
intercostal
muScle

Internal
intercostal
muscle

External intercostal
muscte

External intercostal
membrane

External
obl ique muscle

Anterior cutaneous
branch

Window cut
in innermosl
intercostal muscl6

Communica t ing
branch

Internal intercostal
membranes anterior to
external intercostal
muscles

Internal
intercostal
muscle

Creater
thoracic

and lesser
splanchnic

*{r
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Externa l  ob l ique
musc le  and
aponeurosrs

Anter io r  super io r  i l i ac  sp ine

In te rna l  ob l ique musc le
kut and reflected\

Transversus abdominis muscle

Deep inguinal  r ing
( in transversal is fascia)

Cremaster muscle
(lateral origin)

Inferior epiBastr ic vessels
(deep to transversal is fascia)

In  gu ina l  l igament  (Poupar t ' s )

Lacunar  l igament  (C imbernat ' s )

Cremaster muscle
(med ia l  o r ig in )

Super f i c ia l  ingu ina l  r ing
Latera l  c rus-

lnguinal Region: Dissections

L inea a lba

Rectus sheath
(anterior layer)

Transversal is
fascia within
inguinal tr iangle
(site of direct
ingu ina l  hern ia )

lngu ina l  fa lx
(con jo in t
tendon)

Reflected
ingu ina l
l igament

f ibers

External
spermatic fascia
on spermatic
cord exit ing

Superf icial
ingu ina l  r ing

Fund i fo rm
l igament  o f  pen is

Medial  crus

Pubic crest

Posterior (internal) view

Hesselbach's triangle by Carlos Machado after Frank Netter

4{tr
Rectus sheath (posterior layer)

Arcuate l ine
Media l  umbi l ica l  l igament
Anterior superior i l iac spine
Transversalis fascia (cut away)
Rectus abdominis muscle
l l iopubic t ract
Inferior epigastric vessels

i na l  (Hesse lbach 's )  t r iang le
Femoral nerve

enital branch of genitofemoral nerve
and test icular vessels
Deep ingu ina l  r ing
l l iopsoas muscle
External i l iac vessels

al r ing (di lated) (broken l ine)

Lacunar  l igament  (C imbernat ' s )

Rectineal l igament (Cooper's)

Ductus (vas) deferens

Obturator-pubic anastomosis

Obturator vessels

Pubic branches of inferior epigastric vessels
Median umbi l ica l  l igament

Pubic symphysis Cryd4/*
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lnguinal Ganal and Spermatic Gord

Testicular vessels covered by peritoneum

Testicular vessels and genital branch of genitofemorai

Ductus (vas) deferens

Cremasteric vessels

External i l iac vessels covered by peritoneum

Ductus (vas) deferens covered by peritoneum

In fer io r  ep igas t r i c  vesse ls

Med ia l  umbi l i ca l  l igament
(occ luded par t  o f  umbi l i ca l  a r te ry )

Umbi l i ca l  p reves ica l  fasc ia

Urinary bladder

Rectus  abdomin is  musc le

Pyramida l i s  musc le

Median  umbi l i ca l
l igament (urachus)

Superf icial
ingu ina l  r ings

Pubic
symphysis
(covered by
in te rming l ing
fibers of
external
ob l ique
aponeuros ts )

Pubic tuberc le

External spermatic fascia
enve lop ing  spermat ic

External oblique muscle

In te rna l  ob l ique musc le

Transversus abdominis muscle

Transversalis fasc

Extraperitoneal
fascia (loose
connective tissue)

Peritoneum

Anterior
supeflor
i l i ac  sp ine

g in  o f  in te rna l
spermatic fascia
from transversal is
fascia at deep
ingu ina l  r ing

l l ioinguinal nerve

ucSperma
cord

Femoral
vessets

Cremaster muscle
and cremasteric
fascia on
spermatic cord

I  ngu ina l  l igament  (  Poupar t ' s )

Intercrural f ibers

Plate 260

Inguinal falx (conjoint tendon)
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Loop of bowel
en ter ing  hern ia l  sac

Indirect Inguinal Hernia

Ductus (vas) deferens, testicular vessels,
and genital branch of genitofemoral nerve
forming spermatic cord

Peritoneum

Extraperitoneal
fascia

Transversalis fascia

Neck of hernial sac

Inferior epigastr ic
vessels

Origin of
internal spermatic
fascia from
transversalis fascia at
deep ingu ina l  r ing

Superficial
inguinal  r ing

Hern ia l  sac

*;';,
Deep ingu ina l  r ing

"?,:', 
,

External
spermatic
fascia

Cremaster
muscle and
fascia

Internal spermatic
fascia

*{r
Ductus (vas) deferens and
vessels of spermatic cord
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Femoral Sheath and Inguinal Ganal

Urinary
bladder

Pectineal
l igament
(Cooper's) Transversalis

fascia forms
anterior wall of
femoral sheath
(posterior wall
formed by
il iopsoas fascia)

Lacunar
l igament
(Gimbernat 's)

Inguinal
l igament
(Poupart's

Lateral femoral cutaneous
l l iac fascia

Cenital branch of genitofemoral nerve
Femoral branch of genitofemoral

Testicular vessels
External i l iac

Inferior epigastr ic
Ductus (vas) deferens and cremasteric a

Pectineal l igament (Cooper's

Femoral r ing
Transversal is fascia forms
anterior wall  of femoral sheath

Lacunar  l igament  (C imbernat '

Inguinal  l igament  (Poupart 's
Lymph node (Cloquet's) in femoral

Femoral sheath (cut open)
Pectineal fascia

Transversalis fascia (cut edge)

Extraperitoneal fascia
Parietal peritoneum
Median umbilical l igament (urachus)
Medial umbilical l igament (occluded part
of umbilical arterv)
Inferior epi gastric vessels

Deep circumflex i l iac vessels
Testicular vessels

teric artery
Ductus (vas) deferens
External i l iac vessels
Pubic (obturator anastomotic) vessels
External oblique aponeurosis (cut)
Internal spermatic fascia on spermatic cord
Femoral nerve (deep to i l iopsoas fascia)
Femoral vessels in femoral sheath

Falciform margin of saphenous opening
(cut and reflected)

Ureter
Cenitofemoral nerve

*{r
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Posterior Abdominal Wall: Internal View

Caval opening

Diaphragm

tendon of diaphragm

and vagal trunks

crus of diaphragm

Left crus of diaphragm

Median arcuate ligament

Aorta and thoracic duct

; lesser, and least
thoracic splanchnic nerves

Medial arcuate ligament

Lateral arcuate ligament

Sympathetic trunk

Quadratus lumborum
muscle

minor muscle

major muscle

Transversus abdominis
muscle

Internal oblique muscle

External oblique muscle

lliacus muscle

superior i l iac spine

Piriformis muscle

(ischiococcygeus) muscle

ligament (Poupart's)

internus muscle

Rectococcygeus muscle

Tendinous arch of
levator ani muscle

Opening for femoral vessels

Pectineal ligament (Cooper's)

Lacunar ligament (Cimbernat's)

Pubic symphysis

Lesser trochanter of femur
membrane

*{r
Body Wall

Pubic tubercle

Urethra
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Arteries of Posterior Abdominal Wall

Celiac trunk with common hepatic,
left gastric, and splenic arteriel

Inferior phrenic Recurrent branch Superior suprarenal arteries
esophagus

$iddle suprarenal artery

Superior mesenteric
artery

Inferior suprarenal
artery

Left renal artery

Testicular (ovarian)
arteries

Abdominal aorta

mesenteric
artery

Left colic artery

arteries

Superior rectal
artery

Median sacral
artery

Internal i l iac
artery

Superior gluteal
artery

Umbilical (patent
part) artery giving
rise to superior
vesical arteries

Obturator arterv

Inferior vesical
artery and artery to
ductus deferens

Middle rectal
artery

Internal pudendal
artery

Inferior gluteal
artery

Superior suprarenal arteries

Middle suprarenal artery

lnferior
suprarenal artery

Right
renal artery

Psoas major
muscle (cut)

Quadratus
lumborum
muscle

Subcostal artery

1st to 4th right
lumbar arteries

Common
iliac arteries

l l io lumbar
artery

Lateral
sacral arteries

External
i l iac artery

Testicular
(ovarian) artery

Ascending
branch of-
qeep
circumflex
il iac artery

Superficial
circumflex
il iac artery

lnferior
epigastr ic
artery

Pubic,
Cremasteric
branches of inferior
epigastric artery

Superficial epigastric artery (cua)

Femoral artery

Ductus deferens and testicular artery (cut)

Superficial external pudendal arteri

Transversalis

4{F
abdominal wall
(turned down)

Medial umbilical l igament
(occluded part of umbilical

Plate 264

Deep external pudendal artery

fascia (cut)

artery)
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lnferior phrenic

lnferior vena cava

Veins of Posterior Abdominal Wall

Diaphragm Hepatic veins

Esophagus

Left suprarenal veins and
anastomosis with inferior
phrenic vein

Left renal vein

Ovarian (testicular)
verns

Ascending
lumbar  ve ins

i l iac
vetn

Internal i l iac
vetn

Superior gluteal
vetn

nferior gluteal
veln

lnternal
pudendal vein

External i l iac
vetn

Middle rectal
veln

Uterine vein

Superior vesical
vern

Deep circumflex
il iac vein

Obturator vein

of uterus

Inferior epigastric
vetn

tal  venous
plexus

Uterovaginal venous
plexus

Vesical venous plexus
Anterior abdominal
wall fturned down)

Right inferior
suprarena l  ve in

Right renal vein

Psoas major
muscle (cut)

Quadratus
lumborum muscle

Subcostal vein

l st to 4th right
lumbar vei

l l i o lumbar  ve in

Common
i l iac  ve in

Ovarian
(testicular)
veins and
ureter (cut)

Internal
i l i ac  ve in

Median
sacral vein

Lateral
sacral vei

Deep circumflex
i l i ac  ve in

Superf icial
circumflex
i l iac  ve in

lnferior
epigastr ic vein
(cut)

Superf icial epigastr ic vein (cut)

Pubic (obturator anastomotic) vein

Femoral vein

4{tr Creat saohenous vein

Body Wall

External pudendal vein
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Lymph vessels and Nodes of posterior Abdominal wall

Thoracic duct
Right  subclav ian t runk

Tracheobronchial nodes

Inferior phrenic nodes

Thoracic duct

Cisterna chyli

Right  lumbar t runk

Intestinal trunk

Left lumbar trunk

Common i l iac nodes

Middle sacral nodes

Lateral sacral nodes

Inferior
epigastr ic
O O O € -

Node of Cloquet,
or Rosenmi.i l ler -
(highest deep
inguinal  node)

Deep
inguinal
nooes

Celiac
nooes

Superior
mesenteric
nodes

lnferior
mesenteric
node

Visceral
(preaortic)
lymph
nodes

Lumbar nodes
(lateral aortic nodes)

Common i l iac nodes

Internal i l iac nodes

External i l iac nodes

Superficial
inguinal
nooes
(superior,
horizontal,
and
inferior
lverticall
groups)

n{r
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Creater, lesser, and least
thoracic splanchnic nerves

Sympathetic trunks

Subcostal nerve (T12)

l l iohypogastr ic nerve
(  L 1 )

l l io ingu ina l
nerve  (L l

Cenitofemoral
nerve  (L1 ,2)

Transversus
abdominis
muscle (cut)

Subcostal
nerve (T1
and i ts
lateral
cutaneous
branch

Intermesenteric
(paraaort ic)
plexus

Cray and
white rami
communicantes

Lateral
femoral
cutaneous
nerve
( L 2 , 3 \

Femoral
nerve
(L2-L4)

Nerves of Posterior Abdominal Wall

Celiac, superior mesenteric,
and aort icorenal ganglia

l l iohypogastric nerve (11)

l l ioinguinal nerve (Ll )

Muscular branches
from lumbar plexus

Subcostal nerve (T12)

Psoas major
muscle (cut)

Quadratus
lumborum
muscle

ll iohypogastric
nerve (11)

l l io inguinal
nerve (11)

Cenitofemoral
nerve (L1,2)

Lateral femoral
cutaneous
nerve (L2, 3)
Femoral branch,
Cenital branch
of genitofemoral
nerve (L1,2)

Lumbosacral
trunks (14, 5)

Obturator nerves

Accessorv obturator
nerve (13, 4) (occasional)

Femoral nerve

plexus (14-54)

Pudendal nerve (S2, 3, 4)

Obturator nerve (12, 3, 4)

Anterior cutaneous branch of i l iohypogastric nerve (11)

'Anterior scrotal (labial) branches of i l ioinguinal nerve (L.l)*{r
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Regions and Planes of Abdomen

Right
lateral rectus plane

(semi lunar  l ine)

Left
lateral rectus plane

(semi lunar  l ine)

Right hypochondrium
(hypochondriac region

Left
hypochondr

Umbil ical region

Right f lank (lumbar region)

.Et9$g!9tc!elplaE

nous Dlane

Right groin (inguinal region

Pubic (hypogastric
region)

Left f lank (lumbar
region)

eft groin (inguinal
region)

Plate 268 Peritoneal Gavity



Greater Omentum and Abdominal Viscera

Falciform l igament

Left lobe of l iver

Right lobe of l iver

Stomach

Cal lb ladder

Creater omentum overlYing
t ransverse  co lon  and smal l
in tes t ine  ( je junum and i leum)

Creater omentum (turned up)

Transverse colon (turned up)

Transverse mesocolon

Left col ic (splenic) f le

R igh t  co l i c  (hepat ic )  f lexur

Smal l  in tes t ine  ( le junum and i leum)

Ascend ing  co lon

Cecum

Smal l  in test ine (cover ing descending colon)

Sigmoid  c

Urinary b ladder 4{v
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Mesenteric Relations of Intestines

Abdomina l  aor ta

Transverse
colon (e/evated)

Transverse mesocolon

Super ior  duodenal  fo ld

Superior duodenal fossa

Left col ic (splenic) f lexure

Paraduodenal fossa

Inferior duodenal fossa

In fe r io r  duodena l  fo ld

Mesentericoparietal recess (fossa)

Superior mesenteric artery
in root of mesentery

fer ior mesenteric artery and vein

Esophagus

Right  c rus  o f  d iaphragm
(par t  pass ing  to  r igh t
of esophageal hiatus)

R igh t  c rus  o f  d iaphragm
(part passing to left
of esophageal hiatus)

Left crus of diaphragm

Celiac trunk

Suspensory muscle of
duodenum ( l igament  o f
Treitz)

Superior mesenteric artery

Duodenojejunal f lexure

end ing  (4 th )  par t
of duodenum

Je junum

Inferior (horizontal,  or
3rd)  par t  o f  duodenum

Descend ing  (2nd)  par t
o f  duodenum

Exposure of suspensory
muscle of duodenum
(ligament of Treitz)

Pfate 27O

4{tr

Peritoneal Gavity



Mesenteric Relations of Intestines (continuedl

ransverse colon
(e/evated)

mesocolon
(e/evated over pancreas\

fejunum (cut)

Creater
omentum
(e/evated)

Free taenia
(taenia l ibera)

Omental
(epip lo ic)
append

Right colic
(hepatic) f lexure

Right paracolic
gutter

Ascend ing

Terminal part of
i leum (

Cecum

Retrocecal
recess

Vermiform
appendix

Sigmoid colon (reflected)

Sigmoid mesocolon

Intersigmoid

Mesentery (cut and
small intestine removed)

eft colic (splenic) f lexure

Left paracolic gutter

Sigmoid mesocolon

gmoid colon

Parietal
peritoneum

*{r

Peritoneal Gavity

Common il iac vessels
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Omental Bursa: Stomach Reflected

Inferior vena cava (retroperitoneal)

Common hepatic artery
(in peri toneal fold)

Hepatoduodenal l igament
(r ight margin of lesser omentum)

Probe in omental
(epiploic) foramen

Callbladder

Diaphragm

Liver

R igh t  co l i c
(hepatic) f lexure

Kidney (retroperitoneal)

Descending (2nd) part ofduodenurh

Right gastro-omental (gastroepiploic)
artery (covered by peritoneum)

Castro-omental (gastroepiploic) arterial anastomosis (enclosed
in gastrocol ic l igament)

Stomach (posterior surface)

Caudate lobe of l iver

in superior recess of omental bursa

Left gastr ic artery ( in gastropancreatic fold)

Left inferior phrenic artery
(retroperitoneal)

Castrophrenic l igament

Left suprarenal gland and superior
pole of kidney (retroperitoneal)

stro-
splenic
(gastro-
l ienal )
l igament

Spleen

Left col ic (splenic) f lexure

l igament

Sp lenorena l  ( l ienorena l )  l igament

Tail  of pancreas ( intraperitoneal)

I Posterior layers | ^,
Anterior try"r, i ir i l  I 

of Sastrocolic l igament
Anter ior  super ior  pancreat ico-
duodenal artery (retroperitoneal) Transverse mesocolon

Body of pancreas (retroperitoneal) Nr
Plate 272

Head of pancreas (retroperitoneal)
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Vertebral body of L1

Right  k idney

Omental Bursa: Cross Section

Left kidney

Creater  omentum

Visceral peri toneum (cut edges)

Stomach

Pancreas

Omenta l  bursa  ( lesser  sac)

Parietal
per t toneum

Portal
t r iad

Omenta l  (ep ip lo ic )  /
foramen (of Winslow)

(Common)  b i le  duc t

Hepatic portal vein

Proper hepatic artery
Lesser  omentum (hepatoduodena l
and hepatogastr ic l igaments) Nr
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Peritoneum of Posterior Abdominal wall

Inferior vena cava Abdominal aorta and cel iac trunk
(Common)  b i le  duc t  and Fa lc i fo rm l igamentproper hepatic artery Hepat ic

V C I N S

Omentum (ep ip lo ic )  fo ramen
behind r ight free margin \

Coronary  l igament  o f  l i ve r

Right  suprarenal  g land

of  lesser  omentum

Right  t r iangu lar
l igament---1

Attachment
of transverse
mesocolon
and r igh t
gastro-omental
(gastro-
ep ip lo ic )
vessels

Duodenum

Right  k idney

Parietal
per i toneum

Root of
mesentery

Site of
ascend ing
co lon

Common i l iac
artery (retro-
per i tonea l )

External i l iac
artery (retro-
peritonea

Test icu lar
vessels ( ret ro-
per i tonea l )

Ureters (retro-
per i tonea l

Site of deep
ingu ina l  r ing

Median
umbi l i ca l
fold
(conta ins
uracnus)

Superior recess of omental bursa ( lesser sac)

Attachment of lesser omentum and
left gastr ic artery

Esophagus
Left tr iangular
l igament
o f  l i ve r

Castrophrenic
l igament  and
left inferior
phrenic artery

t  gast f lc
vesse ls

Splenorenal
( l ienorena l )
l igament  and
splenic vessels

Phrenicocol ic
l igament

Pancreas and
splenic artery
(retroperitoneal)

Attachment of
transverse
meS0colon

Super io r
mesenteric
vesse ls

Site of
descending
co lon

Nr

Attachment of
s igmoid
mesocoton
and s igmoid
vessets

Super io r
rectal vessels

Sacrogen i ta l
fo ld  ( l igament )

Lateral
umbi l i ca l  fo ld
(contains
inferior epi-
gastr ic vessels)

Med ia l
umbi l i ca l  fo ld
(contarns
occluded part
o f  umbi l i ca l
artery)
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Left lobe of l iver Hepatoduodenal l igament

Hepatogastric l igament

Abdominal part
of esophagus

creater omentum

)
I  Lesser omentum
,

Cardiac notch (incisure)
Falciform
l igament

Round
l igament
o f l
(obliterated
umbi l ica l
vein)

ln fer ior
border
of

Quadrate
lobe of
l iver

Fundus of stomach

Diaphragm

Rieht lobe
ofliver.-

Gallbladder

Omental
(epiploic)
fora
(of Winslow)

Pylorus

Duodenum

Right kidney
(retro-
peritoneal)

Right colic
(hepatic)
flexure

Variations in
position and
contour of
stomach in
relation to
bodv habitus

Stomach in Situ

*{r
Left colic (splenic) f lexure

Atonic stomach

Viscera (Gutl

Hypertonic stomach Orthotonic stomach Hypotonic stomach
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Mucosa of Stomach

See atso Phe 236

Zigzag (Z)  l ine
(junction of gastr ic
and esophageal mucosa)

Pyloric orif ice

Super ior  (1st )  par t
of  duodenum
(ampul la,  or
duodena l  cap)

Cardiac ori f ice

Gastric folds (rugae)

Gastric canal
(magenstrasse)

Pylorus

Castric and
fundic zones

4{F
Pyloric zone

Surface epit

Mucous cel l

Parietal cell
(between mucous cell

and chief  ce l l )

Sol i ta ry  l ymph fo l l i c le  (nodu le)

Neuroendocr ine  C ce l l

Muscularis

Castric (fundic) glands

h e l i a l

e1

Plate 276

Submucosa
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Section
through
pylorus
(composeo
chiefly of
thickened
circular
muscle)

Longitudinal muscle of esopha

Outer longitudinal muscle layer of stomach
(concentrated chiefly at lesser and Sreater
curvatures and at pyloric part)

Middle circular muscle laver of stomach

Musculature of Stomach

4{tr

Collar of Helvetius
(middle circular and
innermost  obl ique
fibers blend here)

Windows cut in
middle c i rcu lar
muscle layer

Outer longitudinal muscle
layer (cut away)

Middle circular
muscle layer

lnnermost
oblique muscle
layer

Circular muscle
of  duodenum

Longitudinal
muscle of  duodenum

Viscera lGutl Plale 277



Duodenum in Situ

Right free margin of lesser
omentum (hepatoduodenal l igament)

Suprarenal
gland

Pylorus

Ki

Transverse
mesocolon
and its
cut edges

Right
col ic
(hepatic)
flexure

Transverse
colon (cut)

Ascending
co lon

Psoas
maJor
muscle

Super ior  (1st )  par t

Head of pancreas

Celiac trunk

Splenic artery

Abdominal aorta

Superior mesenteric vessets Kidney

Suprarenal gland

Transverse mesocolon
and its cut edges

Transverse colon (cut)

Left colic
(splenic)
flexure

4{r

Duodenum
Descending (2nd) part

Inferior (horizontal,
or 3rd) part

Ascending (4th) par

Descending colon

Inferior duodenal fold and fossa

Duodenojejunal f lexure and jejunum (cut)

I nferior mesenteric artery

Inferior vena cava

Plate 278

Root of mesentery (cut edgei)
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Hepatic portal vein

(Common) b i le  duct

Right free margin of lesser
omentum (hepatoduodenal l igament)

Superior duodenal

Super ior  (1st )  par t
(ampul la,  or
duodenal cap)
(no circular folds)

Descending
(2nd) part

Minor  duodena l
papil la ( inconstant

Circular folds
(valves of

Major duodenal
papil la (of Vater)

Head of pancreas

Inferior duodenal f lexure

Inferior (horizontal,
or 3rd) part

Outer
longi tudinal
muscle layer
(with window
cut)

lnner
circular
muscle
layer
(with
window
cut)

Submucosa
with duodenal
(Brunner 's)
g lands

Mucosa and Musculature of Duodenum

Proper hepatic artery

troduodenal artery

Right gastric artery

Common hepatic artery
Pyloric orif ice

(Common) bile duct

Accessory pancreatic
duct (of Santorini)

(Principal) pancreatic
duct (of Wirsung)

Duodenojejunal f lexure

Jejunum

Ascending (4th) part

mesenteric artery and vein

Lavers of
dubdenal wall

*{r

Barium radiograph of stomach,
duodenum, and 

-proximal 
jejunum

B Body of stomach
D Duodenal cap (1 st part)
D2 Descending (2nd)  par t

of  duodenum
F Fundus of stomach

I Proximal jejunum

P Pylorus
PA Pyloric antrum
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Mucosa and Musculature of small Intestine

fe junum

Mesentery

Anastomot ic  loop
(arcade)  o f
jejunal arteri

Straight arteries
(arteriae rectae)

Serosa (visceral
pe f l toneum)

Long i tud ina l
musc le  layer

C i rcu la r
musc le  layer

Submucosa

Mucosa

Circular  fo lds
(valves of
Kerckring)

So l i ta ry
lympho id  nodu le

l leum

Mesentery

Anastomotic loops
(arcades) of
i leal arteries

Straight arteries
(arteriae rectae

Serosa (visceral
pefl toneum)

Longi tudinal
muscle layer

Circular
muscle layer

Submucosa

Mucosa

Circular fol

Sol i ta ry  l ympho id  nodu les

Aggregate lymphoid
nodu les  (Peyer 's  pa tches

Barium radiograph of jejunum

Barium radiograph of i leum

Plate 28O
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lleocecal Region

lleocolic artery
-Colic branch

lleal branch

Superior mesenteric artery

Posterior cecal arterv

Appendicular artery

Anterior cecal artery

Vascular fold of cecum

uoerior i leocecal recess

lleocecal fold (bloodless fold of Treves)

Terminal part of i leum

I nferior ileocecal recess

Appendicular artery

Vermiform appendix

Free taenia
(taenia l ibera)

Cecal folds

Right paracolic gutter

External i l iac vessels
(retroperitoneal)

Retrocecal recess

Omental taenia

Posterior cecal

Cecal folds

Some variations in posterior peritoneal attachment of cecum

*{r

nes of
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lleocecal Region (continuedl

Free taenia (taenia libera)

I leocecal l ips: labial form of i leal orif ice
(as seen commonly postmortem
and occasionally in vivo)

Terminal part of i leum

Orif ice of vermiform appendix

Free taenia
(taenia l ibera)

Vermiform appendix

Circular muscle of colon

Mesocolic taenia

Fibers to papil la

Fibers to i leum

Circular  muscle of  i leum

lleal papil la: papil lary
form of i leal orif ice
(found. most commonly
In vtvol

4{F

Fibers around i leocecal junction

Schema of muscle fibers at ileal orifice
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Variations in position of appendix

Vermiform Appendix

Barium radiograph of unusually long
appendix (A Appendix; C Cecum)

(visceral peritoneum)

ongi tudinal  muscle

Circular muscle

4{tr

Mesoappendix
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Mucosa and Musculature of Large Intestine
For rectum and anal canal see plates 391-396

Creater omentum (cut away)

R igh t  co l i c
(hepatic) f lexure

Transverse mesocolon

Transverse colon

Omental taenia

Omental
(epiploic)
appendices

Haustra

Peritoneum
(cut away)

Omental
taenia
(exposed
by hook

Ascend ing
coton

l lea l
ori f ice

Vermiform appendix

Levator ani muscl

Free taenia
(taenia l ibera)

Semi lunar  fo lds
Rectos igmoid  junc t ion
(taeniae spread out and
unite to form longitudinal
muscle layer)

Per i toneum
(cut away)

Descending
colon

Mesoco l ic
taenta
(exposed
by hook)

Free taenia
(taenia l ibera)

Nr

Plate 284

External anal sphincter muscle
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Sigmoid Golon: Variations in Position

Short, straight, obliquely into pelvis

*{r

Looping to r ight side

Viscera lGutl

Ascending high into abdomen

Plate 285



Topography of Liver

Lateral rectus
(semi lunar )  p lane

Diaphragm

Transpyloric
p lane

Liver
covered by
d iaphragm,
p leura  and
rung
(percuss ion
du l iness)

Liver
covered by
diaphragm
and p leura
(percussion
flatness)

Liver
covered by
d iaphragm
(percussion
flatness or
in tes t ina l
resonance)

Diaphragm

Liver
covered by
diaphragm,
pleura,  and
rung
(percussion
dul lness)

Liver
covered by
d iaphragm
and pleura
(percussion
flatness)

Nr

Diaphragm

Liver covered
by d iaphragm,
preura,
and lung
(percussion
du l lness)

Liver covered
by diaphragm
and p leura
(percussron
flatness)

a l lb ladder

lnferior border of l iver

Plate 286 Viscera (Accessory Organsl



Right lobe
of l iver-

Diaphragm (pulled

Right
tr iangular
l igament

Costal

Col ic  impression

Round ligament of l iver

Cal lb ladder

Quadrate lobe
Duodenal

Renal  impressi
Cystic duct

Common hepatic duct
(Common)  b i le  duc t

Right triangular l igament
Hepatorenal portion of

coronary l igament

Suprarenal impr
Bare area

lnferior vena

Hepatic veins

Left
t r iangu lar
l igament

Fissure for
l igamentum
venosum

Croove for ( inferior) vena

Posterior view

Coronary l igament

Visceral surface

Coronary ligament

Bare area

lnferior vena cava

Suprarenal gland

Right kidney

Right  t r iangular
l igament

Superior recess
of omental bur

*{r

Bed of liver

Surfaces and Bed of Liver

Left triangular l i  gament

Fibrous appendix of l iver

Left lobe of liver

Falciform ligament

Round lieament (l igamentum teres) of l iver
(obliteraied umbiliial vein) forming free
border of falciform ligament

Anterior view

Coronary
l igament

Porta hepatis
Fissure for l igamentum teres

Hepatic portal vein

hepatic artery
process

Papil lary process
Caudate lobe

Fissure for
l igamentum venosum

sophageal
rmpresslon
Castric impression

Left triangular
l igament

Stomach

Viscera (Accessory Olgansl

Duodenum
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Liver in Situ and Variations in Form

Round ligament (l igamentum teres) of l iver
(obliterated umbilical vein)

Quadrate
Callbladder

Right lobe of l iver

Omental
(epip lo ic)
foramen
(of Winslow)

Kidney
(retro-
peritoneal)

Duodenum

Right colic
(hepatic)
flexure

Variations in form of liver

Left lobe of liver

Caudate lobe seen through lesser
omentum (hepatogastric l igament)

cut in lesser omentum
(hepatoduodenal l igament)

Proper hepatic artery

(Common) bile duct

portal vein

Lesser
omentum
(hepatogastric
l igament)

Spleen

Left colic
(splenic)
flexure

*{r

Very small left
lobe, deep costal
impressions

Complete atrophy
of left lobe
(left portal vein
compression)

Transverse, "saddlelikd' liver,
relatively large left lobe

Very deep renal
impression and

Plate 288
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Lateral
division

Medial
division

Lateral division

Division into segments is
based upon ramifications of
bile ducts and hepatic vessels.
It does not entirely corresPond
with division into anatomic lobes.

Posterior
lateral
seBment
(vil)
(Posterior
supenor
area)

Right
anterior
lateral
segment
(vt)
(Posterior
inferior
area

4{F

Liver Segments and Lobes: Vessel and Duct Distribution

Anatomic f Right lobe Left lobe

6b;; 
- 
l

Right (part of) liver Left (part of) liver

Functional
surgical
segments

Phantom division
between anterior and
posterior superior areas

Medial division

Visceral
surface

Inferior vena cavd

Parietal
surface

Distribution of vessels
and ducts

Right lobe

I
2
3
4
D

6
7
8
9

10
11
12
13
t4
l5

16

Right branch
Left branch
Anterior segment
Medial segment
Posterior segment
Lateral segment
Anterior inferior area
Medial inferior area
Anterior superior area
Medial superior area
Posterior inferior area
Lateral inferior area
Posterior superior area
Lateral superior area
Caudate lobe
(right and left)
Caudate process

Viscera lAccesso;y Organsl

Common hepatic duct, hepatic portal
vein, and proper hepatic arterY
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lntrahepatic vascutar and Duct systems

Hepat ic  ve in
Sublobular  ve in

Portal
tr iad

Proper hepatic artery

Hepatic portal vein

hepatis along vesiels a'jd bile duct
Common hepat ic  duc t

obular  ve ins

Portal triads

Perivascular f ibrous (Clisson,s)
capsule extending into porta

to

Portal triad

hepatic vein

4{trNormal lobular pattern of liver

Plate 29O Viscera (Accessory Olgansl



Limi t ing p late
of portal space

Periportal
space (of Mall)

Central vein

Periportal
bile ductule
(canal of

Branch of
portal vein

Bile duct

Branch of
hepatic artery

Portal arteriole

Periportal arteriole

I ntralobular arteriole

Connective tissue Lymph vessel

Liver Structure: Schema

Sublobular vein (tributary to hepatic vein)

Perisinusoidal spaces (of Disse)

Sinusoids

Central vein

Intralobular bile ductule (cholangiole)
Central vein

Periportal bile ductule (canal of Hering)

Central vein

Inlet venule 4{tr
Distributing vein

Viscera (Accessory Organsl Plate 291



Intrahepatic Bil iary Systems: Schema

&.1'
$ #

N o l r . ;  l r r  t l t e . t l r o v r ,  i l l u s l r . r t i o r r ,
l r i  c  r  . l r . r l r c  u l i  , r 1 t p r ' , r r  a s
: l t . t r r  l r r r l s  r r i l l r  r r , r l l , , r t  l l r r . i r
o , , r  n  l  l o t t  e \  ( , r ,  i t \  r l t o t t  n  l r  l r t l

, t c l  r r , r i l t , , t  s l t e ' r  i . t l i z , r l r o r t  O l
- t r ' l ' { t s  r ,  r l ' r . , . , - , , t  r { 1 , , i  r i | r
l i v t ' r  p . r r r , n r  l t l  r n a l  r  r ' l l s .

I n l t , r l , , l  r t r l , r r  I  r r l l  r  l r r r  l L r l r , r ,  r  J r , , l , r r  r , ; j , , 1 , . ( ,

( ,  i c ?

. : :  ' '  i ' \
'  

d )

Low-power sect ion of  l iver

4{tr

l l i l , '  ,  . r  n . r l i t  u l i S i r r  u  so ic i
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Transverse Section: Level of T1 0, Esophagogastric function

Diaphragm Xiphoid process

Rectus  abdomin is  musc le Costal cart i lages

Righ t  c rus  o f  d iaphragm
(forming r ight boundary
of esophageal hiatus) 1

lnferior vena cava

Serratus
anter io r  musc le

Azygos vein

Diaphragm

Latissimus dorsi muscle

In fe r io r  lobe  o f  r igh t  lung  in
costodiaphragmatic recess

Esophagogastr ic ju nct ion

Castr ic folds (rugae)

Fundus o f  s tomach
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o
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t
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o
=

o
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Right crus of diaphragm
(forming left  boundary of
esophageal hiatus)

Thoracic aorta

Left crus of
diaphragm

Spleen

lnferior lobe of left  lung in
costodiaphragmatic recess

Body of T10 vertebrS Erector spinae muscle

Thoracic duct

cryd4#



Gallbladder and Extrahepatic Bile Ducts

Right and left
hepat ic  duc ts

Common
hepatic ducl

Cystic
artery

Cystic duct

Hepat ic
por ta l  ve in

L iver

(Common)
b i le  duc t

Cal lb ladder

Super ior  (1st )
part of
duodenum

Transverse
co lon  (cu t )

Head of
pancreas

Right and left hepatic arteries

Proper hepatic artery

Anterior layer of
lesser omentum (cut edge)

Right gastric artery

ommon hepatic artery

Gastroduodenal artery

Stomach

Hepatic ducts

t Left

Cystic duct

Spira l  Smooth
fold par!

4{tr
Common
hepatic
duc t

C land
orif ices

Cal lb ladder

Descend ing
(2nd)  par t  o f
duoden

Hepatopancreatic
ampulla (of Vater)

(Common)
b i le  duc t

(Har tmann 's
pouch)

Plate 294

Major  duodena l  pap i l la  (o f  Vater
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Minor
duodena l
papi l la

Circular
folds

Major
duodena l
pap i l la

Long i tud ina l
fold

Sphincter of hepatopancreatic
ampul la

o f  duodenum

Sphincter of (common)
bi le duct (choledochus)

ion, level B

4{tr

f  (Common;
I  b i le  duc t

Pancreatic
duct

Duodena l

Duodenal  mucosa
(Common)  b i le  duc t

Sphincter of
(common)  b i le

Lonei tudinal  bundle
Pancreatic

Duodenal  muscle
Pancreas

(Common) b i le  duct

Sphincter of
hepatopancreatic

Sphincter of
hepatopancreatic
ampul la

Hepatopancreatic
ampul la
(common
channe l )

ncter of
ampul la

(Common)
bi le  duct

Pancreatic
duc t

tncter
of  ampul la w a t l

Short common
channe l

No common
channe l

Long common
channe l

Junction of (Gommonl Bile Duct and Duodenum

(Common) bi le duct
(duc tus  cho ledochus)

Longitudinal muscle
o f  duodenum

Long i tud ina l
duodena l
muscte seen
through
openrng
in circular

ircular muscle

Pancreatic duct

muscle
ongi tudinal  bundle

Reinforcing
Sphincter of pancreatic
duct (inconstant)

fibers

Fibers to
long i tud ina l

Reinforcing fibers

bundle Duodenal muscle fibers to
longitudinal bundle

Interior of descending
(2nd) part  of  duodenirm

Reconstruction

Variations in union of bile and pancreatic ducts

(Common)  b i le  duc t

Pancreas

Long i tud ina l  I  Duodena l
C i rcu la r  I  musc le

(Common)  b i le  duc t

Long i tud ina l  bund le

Sph inc ter  o f  (common)
b i le  duc t  (cho ledochus)

Pancreatic duct

Fibers to

Major
duodena l  pap i l la

longi tudinal  bundle ampul la

Sphincter of pancreatic
duc t  ( incons tan t ) Longi tudinal  bundle

Pancreatic duct
Sphincter  of
hepatopancreatic
ampul la
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Variations in Gystic and Hepatic Ducts

Variations in cystic duct

Adherent to
common
hepatic duct

Anterior spiral
,ornrng common
hepatic duct on
left side

High union
with common
hepatic duct

Accessory (aberrant) hepatic ducts

Plate 296 Viscera (Accessory Organsl



s
oo
o
rt
!f

A

Dooo
o
oo
-

o
rt
to
!l
=
o

Y

Transverse Section: level of T12, Inferior to Xiphoid

Right col ic (hepatic) f lexure of colon
Transverse colon
(ascending to left  col ic f lexure)
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Gallbladder

Superior (.1 st) part
of  duodenum

Hepatoduodenal
l igament

Descend ing  co lon
(descending from left
col ic f lexure)

Sp leen

(Common)
b i le  duc t

Proper

Splenic artery and vein

Left suprarenal gland
Portal tr iad

hepatic
anery

Portal
Superior pole of
left kidney

Inferior vena cav Left crus of diaphragm

Right suprarenal gland Thoracic aorta

Pancreas

!
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t
o
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Right crus of diaphragm

Pyloric canal
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Pancreas in Situ

Portal  t r iad (  Proper heparrc
I
(  (Common)  b i le

Right free margin of lesser omen

Suprarenal gla

Duodenum

Right  k idney
(retroperitoneal)

Attachment
of transverse
mesoco lon

Righ t  co l i c
(hepatic)
f lexure

Transverse
colon (cut

Middle colic artery and veifi

Superior mesenteric artery and veir{

Uncinate process of panc

Low-power
section
of pancreas

(o f  Langerhans)

nter lobular  duct

Duodenofejunal f lexure

Root of mesentery (cut)

Ce l iac  t runk Splenic artery
Stomach (cut)

Transverse
colon (cut)

Left kidney (retroperitoneal)

Attachment of
transverse mesocolon

Inferior mesenteric vein
(retroperito neal)

4ttr

Pancreatic notch

Pancreatic duct
(o f  Wi rsung)

y pancreatic duct (of Santorini)

Plate 298

In ter lobular  septum
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Posterior
extremity

Short
gastric
vessels

Renal
impression

lnferior
border

Splenorenal
( l ienorenal)
l igament

Splenic artery

Left gastro-omental
(gastroepiploic)
vessels

Splenic

Colic

Visceral surface

Cross section

Castrosplenic l i gament

Superior

Castric
impression

Hi lum

Diaphragmatic
surface

Stomach (cut)

Suprarenal gland

Splenic artery and

Splenorenal (l ienorenal) l i  gament

Attachment of transverse mesocolon (cut)

Anterior extremi

*{r

Spleen

Posterior
extremity

Anterior extremitv

Short gastric vessels

Serosa (visceral

Splenic pulp

Splenic
trabeculae

Splenic vein

Viscera (Accessory Organsl

Spleen in situ
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Arteries of Stomach, Liver, and Spleen

Right and left  inferior phrenic arteries Left gastr ic artery

Abdomina l  aor t

Celiac trunk

Splenic artery

Left hepatic artery

Right hepatic artery

Cystic
artery

Cystic
duct

Proper
hepatic
artery

( C o m m o n ;
bile duct

Hepat ic
portal vein

Right
gastr ic
artery

Supra-
duodenal
artery

Posterior superior,
Anter ior  super ior
pancreaticoduodenal arteries

Right gastro-omental
(gas t roep ip lo ic )  a r te ry

Common hepat ic  a r te rv

Esophageal branch of left  gastr ic artery

Recurrent branch of left  inferior
phrenic artery to esophagus

Left gastro-omental
( gastroepiploic) artery

Sp len ic  b ranches  o f
splenic artery

Short
gastric
arteries

*{ry

Dorsal pancreatic artery

Plate 3OO

Castroduodenal artery
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Arteries of Liver, Pancreas, Duodenum, and Spleen

Intermediate hepatic artery Left hepatic artery Right and left inferior phrenic
arteries (shown here from
common stem)Proper hepatic artery Hepatic portal vein

Right hepatic artery Common hepatic el iac t runk

Abdominal aorta
artery

Cystic artery
Left
gastric
artery

Cal lb ladder

Cystohepatic
triangle
(of Calot)

Cystic

Common hepatic duc

(Common)  b i le

Right gastric artery

Supraduodenal
a

Gastroduodenal
artery

Posterior superior
pancreaticoduodenal
attery (phantom

Anterior superior
pancreaticoduodenal artery

Short
gastric
arteries

Left gastro-omental
(gastroepiploic) artery

Artery to tail of pancreas

eater pancreatic artery

Splenic artery

I pancreatic artery

pancreatic artery

Anastomotic branch

Middle colic artery (cut)

Superior mesenteric artery

I nferior pancreaticoduodenal artery

Posterior inferior
pancreaticoduodenal artery

Right gastro-omental
( gastroepiploic) arteri

Anterior inferior
pancreaticoduodenal artery *{r

Visceral Vasculature Plate 3Ol



Variations in Geliac llunk

Common or ig in of
cel iac t runk and
superior mesenteric
arrery

Splenic and hepatic
arteries take origin
rrom supenor
mesenteric

Replaced r ight hepatic
artery takes origin from
superior mesenteric;
inferior pancreatico-
duodena l  and 1  s t
jejunal arteries from
replaced r ight hepatic

Accessory right hepatic
artery takes origin from
superior mesenteric;
inferior oancreatico-
duodenal arteries from
accessory right hepatic;
I st jejunal artery
from anterior inferior
pancreaticoduodenal

Splenic artery , /
takes  or ig in  f

Hepatolieno-
mesenteric trunk

cel iac trunk
Hepatomesen teric

(Note accessorv
left gastric artery
from left hepatic)

f rom super ior
mesentenc (note
replaced left
hepatic artery
from left gastric)

Replaced hepatic
artery takes origin
Trom supenor
mesenteric (note
inferior pancreat-
icoduodenal artery
from 1st jejunal)

Lienogastr ic
trunk

Hepato-
mesenteric
t runk

Accessory
right hepatic
artery takes
origin from
supeflor
mesenteric

Right gastroepiploic
(gastro-omental) :r
artery takes
origin from
supenor
mesenteric
(note accessory
left  hepatic
artery from
left gastric)

Complete
cel iac trunk

Hepato-
mesenteric
t runk

te
ce l iac  t runk

teflc

Plate 3O2 Visceral Vasculature



Geliac Arteriogram

See also Plates 300, 301

1 i

CH
CT
G
CD
H
RC
s

Common hepat ic  a r te ry

Ce l iac  t runk

Left gastr ic artery

Cast roduodena l  a r te ry

Proper  hepat ic  a r te ry

Righ t  gas t r i c  a r te ry

Sp len ic  a r te ry

Visceral Vasculature Plate 3O3



Arteries of Duodenum and Head of Pancreas

Duodenum and head of pancreas reflected to left

(Common) b i le  duct

Castroduodenal artery

Posterior superior pancreaticoduodenal

Anterior superior pancreaticoduodenal artery
(phantom\

Superior mesenteric artery

I  nferior pancreaticoduodenal arterv

Posterior inferior
pancreaticoduodenal artery

Anterior inferior
pancreaticoduodenal artery
(partially in phantom)

Inferior vena cava

Celiac trunk

Splenic artery

oper hepatic artery

Common hepatic artery

Supraduodenal artery

Creater pancreatic artery

Inferior
pancreatic artery

Dorsal
pancreatic artery

Superior
mesenteric artery

Inferior

Castroduodenal artery
(partially in phantom\

Posterior view

Posterior superior
pancreaticoduodenal artery

(Common) b i le  duct

Right gastro-omental
(gastroepiploic) artery
(phantom, cut)

Anterior superior
pancreaticoduodenal artery
(phantom)

ic branch

Posterior inferior
pancreaticoduodenal artery

Anterior inferior pancreatico-
duodenaf artery (ph antom)

pancreaticoduodenal artery

Plate 3O4 Visceral Vasculature



Arterial Variations and Gollateral Supply of Liver and Gallbladder

Umbilicus (turned up\ Internal thoracic arteries

Right, middle (variable), and left hepatic arteries alciform and round ligaments with arteries

Short gastric arteries
Cystic
artery lntercostal

arteries

LeftInferior
phrenic
artery

Castroduodenal artery

Common hepatic

Posterior superior
pancreaticoduodenal artery

Anterior superior
pancreaticoduodenal arter

Right gastric artery

Right gastro-omental
(gastroepiploic)

Inferior pancreaticoduodenal artery

Omental (epiploic) arteri

Omental (epiploic) arterial arc

Accessory or replaced arteries
1. Right or common hepatic
2. Left hepatic
3. Right hepatic
4. Cvstic
Anastomoses of corresponding arteries
5. Inferior phrenic/left gastric H left hepatic
6. Right <-+ left hepatic

Effects of hepatic I 
l" Zonr. of relative safety

;[il;;'i''ffiil" I B i:ffi :1 iJ""Ji':;E?i?"",'5:T

*{r

gastro-omental
(gastroepiploic)
artery

Left gastric
artery

Celiac trunk

Splenic artery

Dorsal
pancreatic
artery

Super ior
mesenteric
artery

Inferior pancreatic
artery

CapsularCystic

Right
gastric

Gastroduodenal

Visceral Vasculature Plate 3O5



Common hepatic artery

Arteries of Small Intestine

Supraduodena l  a r te rv

Cast roduodena l  a r te ry

Posterior superior
pancreaticoduodenal artery

Right gastro-omental
(gas t roep ip lo ic )  a r

Anter io r  super io r
pancreaticoduodenal artery

Anastomos is
(inferior
pancreattco-
duodenal to
1  s t  je juna l
artery

Right  co l i c
artery

l leoco l i c
anery

Super ior
mesentef lc
artery

Anter io r
cecal artery

Posterior
cecal artery

Appendicular
artery

Je juna l  and i lea l  ( in tes t ina l )  a r te r ieb

Anastomot ic  loops  (a rcades)

Cel iac t runk

Splen ic  a r te rv  and ve in

Dorsal
pancreatrc artery

nor
pancreatrc artery

Superior mesenteric
artery and vein

4{tr

Plate 3O6

Straight arteries (arteriae rectae)
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Arteries of Large Intestine

For afteries

Superior mesenteric artery

Marg ina l
d r  r E r  y

Middle col ic artery

Transverse
mesocoron

Straight arteries
(arteriae rectae

(Common
por t ion)

Posterior

Anterior

\

i una l  and i lea l
( intest inal) arteries

Marginal artery

ln fe r io r
mesenter ic
aruery

eft col ic
arteryMarginal artery

Ascend ing
branch
Descend ing
branch

l leoco l i c
a

Co l ic
branch
l lea l
b ranch

Anter io r
cecal arter

Posterior
cecal artery

Append icu la r
arrery

Marg ina l
arrery

S igmoid
arteries

igmoid
mesoco lon

aight
In te rna l  i l i ac

Median sacral artery
(from abdominal aorta)

Middle rectal artery

Branch of superior rectal artery

artenes
(arteriae
rectae)

rior rectal artery

,d,
nferior rectal artery 4{r

Visceral Vasculature Plate 3O7



Variations in Golic Arteries

Midd le
col ic artery

Righ t
co l i c
arrery

l leoco l i c
artery

Common trunk for
right colic and middle
colic arteries

Midd le  co l i c

Midd le  co l i c
artery absent

artery

Right  co l i c
arrery

Large branch
from left
col ic artery

Righ t  co l i c
artery absent

l leocol ic
artery

Right
co l i c
artery -

l leocol ic
artery -

Absence of middle colic
artery replaced by large
branch from left colic
artery

Midd le  co l i c
artery

Right  co l i c
arrery

l l eoco l i c
artery

of Riolan

Super ior
mesenteric artery

Inferior mesenteric
artery

Left colic
artery

Arc of Riolan between
middle colic and
left colic arteries $r

Plate 3O8 Visceral Vasculature



Veins of Stomach, Duodenum, Pancreasr and Spleen

Hepat ic  ve lnferior vena cava

Left gastr ic vein and esophageal tr ibutary

Short
gastnc
vetns

Hepatic portal

Posterior
supenor
pancreatico-
duodenal
ve tn

Right
gastr ic vei

Prepyloric
ve tn

Anterior
supenor
pancreatrco-
duodenal
vern

Righ t
gastro-omental
(gastroepiploic)
ve l

Poster io r
inferior
pancreatrco-
duodena l
vet

Anterior
inferior
pancreatico-
duodena l  ve in

Super io r  mesenter ic

Hepatic portal vein

Righ t  gas t r i c  ve in

Poster io r  super io r
pancreaticoduodenal vein

Super io r  mesenter ic  ve in

Right gastro-omenta
(gas t roep ip lo ic )  ve i

Anterior superior pancreaticoduodenal vei

Anterior inferior oancreaticoduodenaJ vein

Posterior inferior oancreaticoduodenal vei

Left gastro-
omental
(gastro-
epip lo ic)
vetn

vern

ntc  ve tn

gastr ic
verns

Left gastro-omental
(gastroepiploic) vein

(Creat) pancreatic vein

Inferior mesenteric vein

*{r
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Veins of Small Intestine

Right
gastr ic
vern

Midd le
co l i c
ve tn
(cut)

Hepatic portal vein

Left gastr ic vein

Sp len ic  ve in

Super io r  mesenter ic  ve in

Je iuna l  and i lea l  ( in tes t ina l )  ve ins

Anastomot ic  loops

Straight veins (venae rectae)

Transverse colon
(e/evated)

Transverse
mesocoton

Right
co l i c
ve tn

*{r
Super io r  mesenter ic  a r te ry  and ve in

le juna l  and i lea l  ( in tes t ina l )  vesse l

Relat ions of superior
mesenteric vein and artery
in root of mesenterv

Plate 31O Visceral Vasculature



Veins of Large lntestine

Left gastric vein

Sp len ic  ve in

Hepatic
portal vein

Prepyloric
vetn

Superior
mesenteric

Right gastro-
omental (gastro-
epiploic) vei

Anterior superior
pancreaticoduodenal vein

Tributary from colon (cut)

Posterior inferior
pancreaticoduodenal vein

Anterior inferior
pancreaticoduodenal vei

Middle col ic vein (cut)

Right col ic

l leocol ic

Anterior cecal vein

Posterior cecal vein

Appendicular

Right testicular
(ovarian) vessels

External i l iac vessels

lnternal i l iac ve

Superior gluteal vein

Obturator

Right middle rectal vein

Right inferior rectal vein
(to internal pudendal vein)

(Dorsal or superior)
pancreatic vein

lnferior
mesenteric vein

Jeiunal and ileal
(intestinal) veins

eft col ic vein

Left testicular
(ovarian) vessels

mesentertc veln

Sigmoid veins

Median
sacral vein

Superior
rectal vein

Tributaries of left
and right superior
rectal veins

Perimuscular rectal venous plexus

Left middle rectal vein

Left internal pudendal vein
in pudendal canal (Alcock's)

External rectal venous plexus

Nr
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Hepatic Portal Vein Tlibutaries: Portacaval Anastomoses

Falciform ligament and
round ligament of l iver

Esophageal veins

Paraumbilical veins

Right
gastric
vetn

Hepatic
portal

Posterior,
Anterior
superior
pancreatico-
duodenal
vernS

Superior mesenteric vein

Posterior,
Anterior
inferior
pancreati
duodenal
verns

Middle
colic vein

Anterior,
Posterior

Right
colic vein

Blood from superior
mesenteric vein
Blood from splenic, gastric,
and inferior mesenteric veins

Mixture of above two

Caval tributaries

Left gastric vein

Short
gastric
veins

Left
gastro-
omental
(gastro-
epiploic)
vein

Splenic vein

Right gastro-
omental (gastro-
epiploic) vein

Inferior
mesenteric
vein

Left colic
vein

Sigmoid veins

Left and right
superior
rectal veins

cecal i
vetns

Appendicular
vetn

Portacaval anastomoses

Middle rectal veins

Levator ani muscle

lnferior rectal veins
1
2

Esophageal
Paraumbilical

3 Rectal
4 Retroperitoneal 4{tr

I
I
I
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Cystic vein

Hepatic
portal vein--t---,

1 .09  cm

__t___
Posterior superior
pancreaticoduodenal vein

Suoerior mesenteric vei

Right gastro-omental
(gastroepiploic) vein

Inferior pancreatico-
duodenal veins

Middle colic vein

Right col ic

l leoco l i c  ve in

Variations of Hepatic Portal Vein

Typical arrangement

Esophageal vein
Short
gastric
vetn

Left gastric
ve ln

Pancreatic veins

Left gastro-omental
(gastroepiploic) vein

lnferior mesenteric vein

Left col ic vein

Jejunal and ileal
(intestinal) veins

lnferior mesenteric
vein mav enter
junction of splenic
and superior
mesenteric veins

Splen ic  ve in

Left gastric vein

lnferior mesenteric
may enter superior
mesenteric vein

vern

Hepatic
portal vein

Super ior
mesenteric
vetn

Hepatic
portal
vetn

Hepatic
portal
ve tn

Super ior
mesenteric
vetn

Hepatic
portal
vetn

Super ior
mesenteric

High intestinal veins

Splenic vein

lnferior
mesenteric vein

Left gastric

Leftgastric vein
often entersjunction
of splenic and superior
mesenteric veins

4{tr

Left gastric vein may
enter splenic vein
(24% of cases)

Right gastr ic vein

Visceral Vasculature

vetn
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Lymph Vessels and Nodes of Stomach

Celiac nodes
Nodes around cardia

Left gastr ic nodes

Supra-
pyloric
nodes.

Sub-
pyloric
nooes.

Right
supeflor
pancreatlc

Zones and z '
pathways of
gastr ic lymph
dra inage (zones
not  sharp ly
demarca ted)

4{tr

Splenic
nodes

Right gastro-omental
(gas t roep ip lo ic )

Left gastro-
omental
(gastroepiploic)
nooe

Left gastric nodes

Nodes around
cardia

Left gastro-
omental

Right gastro-omental (gastroepiploic) n

Suprapyloric, retropyloric, and
subpylor ic  nodes

Left superior pancreatic
nodes

Celiac nodes

Superior mesenteric nodes

Plate 314

Right superior pancreatic node
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Lymph Vessels and Nodes of Pancreas

Hepatic nodes

Pancreaticoduodenal nodes

Splenic nodes

Superior pancreatic nodes

Celiac nodes

Superior mesenteric nodes
(central superior grouP)

node
(of Calot)

Anterior view

gastric nodes

Hepatic nodes
around bile ducts
and proper hepatic
artery

Hepatic
portal vein

Celiac nodes

Posterior view

Superior pancreatic nodes

Splenic vein

lnferior mesenteric vein

Superior mesenteric
artery and vein

Superior mesenteric nodes
(central superior group)

Pancreaticoduodenal
nodes

4{tr
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Lymph Vessels and Nodes of Small Intestine

Right  l ymphat ic  t runk

Thoracic duct

Cisterna chyl i

I  ntest inal
lymphatic
tru nk -

Right  and
left lumbar
lymphat ic
t run

Thoracic duct

Celiac nodes

Superior mesenteric
nodes (central
supenor  g roup)

Super io r
mesenteric
nodes
(j uxtai ntest i  nal
g roup)
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Middle
col ic  nodes

Super ior
mesenlef lc
nooes
(cent ra l
supenor
group)

Right
co l i c  nodes

Lymph Vessels and Nodes of Large Intestine

Epico l i c  nodes

lnferior mesenteric nodes

Left col ic nodes

Preaort ic nodes

Sigmoid  nodes

Paraco l i c  nodes

Superior rectal nodes

Left col ic
nooeS

Preaort ic
nooes

Common i l iac

Super ior
rectal
nodes

In te rna l  i l i ac  nodes

Externa l  i l i ac  nod

Midd le  rec ta l  nodes

Super f i c ia l  ingu ina l

Perineal lymph vessels
(dra in  la rge ly  to  ingu ina l

Middle
rectal
nooes

Nr

Visceral Vasculature Plate 317



Autonomic Nerves and Ganglia of Abdomen

$eealso Plates lGi, 166

Right  sympathet ic  t runk

Thoracic duct

Right greater
and lesser  thorac ic
sp lanch n ic
nerves

Righ t  phren ic  nerve

In fe r io r  phren ic
ar te r ies  and p lexuses

Right greater
and lesser  thorac ic
sp lanch n ic
nerves

Righ t  suprarena l
prexus

Right aort ico-
rena l  gang l ion

Righ t  leas t  thorac ic
sp lanchn ic  nerve  /

R igh t  rena l
artery and plexus

Righ t
sympathet ic  t runk

White and gray
rami communicantes

Cis terna  chy l i

Cray  ramus c

3rd  lumbar  gang l ion
of sympathetic trunk

2nd and 3rd  lumbar
sp lanchn ic  nerves

Righ t

R igh t
artery

ure ter  and p lexus

tes t icu la r  (ovar ian)
and p lexus

4th  lumbar  sp lanchn ic  nerve

l st sacral ganglion
of  sympathet ic  t runk

Cray  rami  communicantes

Anterior,
Posterior
vagal trunks

Left gastr ic artery
and plexus

Celiac ganglia

Left greater thoracic
sp lanchn ic  nerve

Left lesser thoracic
sp lanchn ic  nerve

Sp len ic  a r te ry
and p lexus

Common hepatic
artery and plexus

Superior mesenteric
gang l ion  and p lexus

Left aort icorenal
gang l ion

Left sympathetic
t ru  nk

Intermesenteric
(aort ic) plexus

Inferior mesenteric
gang l ion

Left col ic artery
and p lexus

Inferior mesenteric
artery and plexus

Left common i l iac
artery and plexus

Superior rectal
artery and plexus

Superior hypogastr ic
prexus

Internal and external
i l i ac  a r te r ies  and
plexuses

Right and left
hypogastr ic nerves
to inferior hypo-
gastr ic (pelvic) plexus

Plate 318

4{tr
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Right and left  inferior phrenic arteries and plexu

Anter io r  and pos ter io r  lavers  o f  lesser  omentum

Right greater thoracic
sp lanchn ic  nerve

Vagal
branch
from
hepatic
p lexus
to
py lo r ic
part of
s tomach

Hepat ic  p lexus

Righ t  gas t r i c

Nerves of Stomach and Duodenum

Hepat ic  b ranch o f  an ter io r  vaga l  t runk

Anter io r  vaga l  t runk

Celiac branch of posterior vagal trunk

Cel iac branch of  anter ior  vagal  t runk

Left gastr ic artery and plexus

Anterior gastr ic
branch of anterior
vagal trunk

Left greater thoracic
sp lanchn ic  nerve

Left lesser thoracic
sp lanchn ic  nerve

Splenic artery and plexus

Cel iac  gang l ia  and p lexus

Plexus on gastro-omenta
( gastroepiploic) arteries

Superior mesenteric artery and plexus

$.'
i?,

*{Y
Plexus  on  an ter io r  super io r  and an ter io r
inferior pancreaticoduodenal arteries
(posterior pancreaticoduodenal arteries
and p lexuses  no t  v is ib le  in  th is  v iew)
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Nerves of Stomach and Duodenum (continuedl

See also Plates 16ti, 166

Plexus on gastro-omental
(gastroepiploic) arteries

Hepat ic  p lexus

Right gastric
artery and
prexus

Greater,
Lesser,
Least
thoracic
splanchnic
nerveS

View
with
stomach
reflected
cephalad

Plexus on

Posterior gastr ic branch of posterior vagal trunk

Hepatic branch of anterior vagal trunk via lesser omentum

Branch from hepatic plexus to cardia via lesser omentum

Right inferior phrenic artery and plexus

terior vagal trunk

Celiac branch of posterior vagal trunk

Celiac branch of anterior vagal trunk

eft gastr ic artery and plexus

eft inferior phrenic artery and plexus

Celiac ganglia and plexus

Creater, lesser, and least
thoracic splanchnic nerves

Aort icorenal ganglia

Splenic artery and plexus

4{tr
ganglion

anterior superior
and anterior inferior
pancreatico-
duodenal arteries

Plexus on gastroduodenal artery

Plexus on posterior superior
and posterior inferior
pancreaticoduodenal arterie6

Super io r  mesenter ic  gang l ion  and p lexu 's

Right greater,
lesser, and
least thoracic
sp lanchn ic  nerves

Cel iac  gang l ia

R igh t  aor t i co-
rena l  gang l ion

Celiac branches
of anterior
and posterior
vagal trunks

Left gastric
artery and plexus

Left greater, lesser,
and least thoracic
splanchnic nerves

Left aort icorenal ganglion

anch from right inferior phrenic
plexus to cardia of stomach

Right and left inferior phrenic
arteries and plexuses

Anterior vagal trunk

Plate 32O

Super io r  mesenter ic  gang l ion  and p lexus
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R i g h t  6 t h  t h o r a c i c
g a n g l i o n  o f
synr  pa th  e t i c
t r u n k

Cray ,

\

sp lan  ch  n  i<
thorac ic

nerve

- " -o=

s/

E s o p h a g e a l  p l e x u s

et t  g rea ter

W h i t e
ra tn l  communrcantes

S p i n a l  s e n s o r v
( c l o r s a l  r o o t )
g a n g l i o n

A n t e r i o r
(vont ra l )  roo t
o f  s p i n a l  n e r v e

t i c  p l e x u s

Lef t  9 th  thorac ic
g a n g l i o n  o f
sympathet ic  t runk

Poster io r  vaga l  t runk
a n d  c e l i a c  b r a n c h

Anter io r  vaga l  t runk
and c .e l iac  b ranch o f
vagus  ner rve  (X)

Left gastr ic artery

e l i a c  t r u n k

.r rtery

S h o r t
gas t f l c
arIef les

Left,
R igh t  gas t ro -
onren ta I
(gas t roep ip lo ic )
a r tenes

Sympathetic f ibers

Pregang l ion ic
P o s t g a n g l i o n i .  - - * * *

Parasympathetic f ibers

Pregang l ion ic
Postganglionic

Afferent f ibers

Righ t  g rea ter  thorar . i<
sp lanchn ic  t ' te fv€- -

R i  g ,h t  lesser  t l ro r . rc - i<
\ ,

\
\s p l a n c h n i c  n e r v e

Cel iac  gang l i . r

Leras t  thorac ic
s p l a n c h n i c  n e r v e

t*
t

t \
I

I
/ \ s -

Cornn'ror.r
hepat ic  a r te r l -

Proper
hepat ic  a r te ry

S u p e r i o r
nresenterc
gangJ ion

Aor t i r .o rena l
g,.r n gl ia

R igh t  gas t r i c  a r te ry ,

R ig ,h t  rena l  a r te rv

( las t roduodena l  a r tu ry

P o s t e r i o r  a n d  a n t e r i o r
s u p e r i o r  p a n c r e a t i r . o -
c luoc lena l  a r te r ies

Super io r
r ) resen ter  c
a r re ry

Poster io r
. rnd  an ter io r
i l t tenor
p.r n c. re at ico
c luoc le r - ra l
. l r t e I  es

lnnervation of Stomach and Duodenum: Schema

See also Plates 167, 168

-y

2

lnnervation

4{tr
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Nerves of Small Intestine

See also Plates 165, 166

Anter io r  vaga l  t run

Posterior vagal trunk

Cel iac  b ranches o f  an ter io r
and posterior vagal t

Hepatic plexus

Creater thoracic
sp lanchn ic  nerves

Cel iac  gang l ia  and p lexus

Castroduodenal artery and plexus

Lesser thoracic
sp lanchn ic  nerves

Least thoracic
sp lanchn ic  nerves

Aort icorenal ganglia

Super io r  mesenter ic  gang l ion

In te rmesenter ic  (aor t i c )  p lexus

Inferior pancreaticoduodenal
arteries and plexuses

Super io r  mesenter ic
artery and plexus

Middle col ic artery and plexus (cut)

R igh t  co l i c  a r te ry  and p lexus

l leoco l i c  a r te ry  and p le

Super io r  mesenter ic
artery and plexus

Peritoneum (cut edge)

Mesenter ic  branches

Mesoappend ix  (conta ins
append icu la r  a r te ry  and
nerve ptexus

4{tr
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hepatic branc

vaga l  t

Nerves of Large Intestine

For nerves of

Marginal  ar tery and p lexus

Esophagus

Anter io r  vaga l  t runk  and

Posterior

Right greater thoracic
sp lanchn ic  nerve

Cel iac  gang l ia  and p lexus

Right  aor t ico-
renal  gangl ion

Super ior
mesenteric
gang l ion

Midd le  co l i c
artery
and p lexus

Righ t  co l i c
arrery
and p lexus

l leoco l i c
artery
and p lexus

Ceca l  and
append icu la r
arteries
and p lex

Sacral sympathetic tru

Right sacral plexu

Pelv ic  so lanchn ic  nerves

Middle rectal arterv and plexus

Righ t  in fe r io r  hypogast r i c
(pelv ic)  p lexus

Vesical plexus

Nr Rectal plexus

Left greater thoracic
sp lanchn ic  nerve

Left suprarenal
p lexus

Left lesser and
least thoracic
sp lanchn ic  nerves

Left aort icorenal
gang l ion

Left renal artery
and p lexus

l  s t  le f t  lumbar
splanchnic nerve

Left lumbar
sympathetic trunk

lntermesenteric
(aort ic) plexus

Left col ic artery
and plexus

ln fe r io r
mesenter ic
ganglion, artery,
and p lexus

Sigmoid
arteries
and plexuses

Super ior
hypogastric
plexus

to r
rectal
arrery
and plexus

ight and left
hypogastr ic
nerves

Nerves from inferior hypogastr ic (pelvic)
p lexuses  to  s igmoid  co lon ,  descend ing
co lon ,  and le f t  co l i c  (sp len ic )  f lexure

lnnervation

Urinary b ladder

Plate 323



See also Plates 167, 168

Innervation of Small and Large Intestines: Schema

Tha lan rus

Myelencep l . ra lo n
(medu l l a
ob longa ta )

Sp ina l  senso ry
(do rsa l  r oo t )  gang l i r >n

Thoracol  u nrbar
sp ina l  co rd

Sac ra l
sp i na l  co rd

l {

t

.J

Pos te r i o r  ( do rsa l )
nuc leus  o f  vagus

Hypo tha lamus
( red  :  s ympa the r i c  pa r t ,
b l ue  =  pa rasyn rpa the t i c  pa r t )

Vagus  ne rve  (X )

Thoracic {
sp l anchn i c  (
nerves*

Crea te r
Lesser
Leas t

T 1 0

T 1 1

T12

L.l

L2

[3

=1t--'

S
rJ

{

rY

L4

t 5

Pudenda l  ne rve

Syn rpa the t i c  t r unk

I wr'it" I
I cray/ |

Aort icorenal
gang l i on

In te rmesen  t e r i c
(ao r t i c )  p l exus

lnfe r io r
mesentei lc
gang l i on

Hypogastr ic
n erves

I  nfer i  o r
hypogastr ic
(pe l v i c )  p l exus

Lun rba r
sp lanchn i c
n erves*

Sacral
sp l anchn  i c
n erves -

Pe l v i c  sp l . r nchn i c  ne rves

Plate 324

*Abdominope l v i c  sp l anchn i c  ne rvcs
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Innervation of Small and Large Intestines: Schema

Sympathetic efferents
Parasympathetic efferents

Somatic efferents
Afferents and CNS connections

Indefinite paths -----

4{tr

Super ior  rectal  ar terv and nerves

Rectal plexus

Infer ior  anal  ( rectal )  nerve

Levator
an i  musc le

External  anal
sphincter  muscle

Chief  segmental  sources
of sympathetic fibers
innervat ing di f ferent
regions of  intest inal
t ract  are indicated.
Numerous af ferent  f ibers
are carr ied centr ipetal ly
through approximately
the same sympathet ic
splanchnic nerves
that  t ransmit
preganglionic fibers.
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Autonomic Reflex Pathways: Schema

Sympathetic Spinal
sensory
(dorsal
root)
gangl ion

Dorsal (posterior) root

Cang l ion  o f
sympathet ic  t runk

Spinal nerve
to vessels and
glands of  sk in

Whi te ramus communicans

Cray ramus communicand

Cang l ion  o f
sympathet ic  t runk

Cang l ion  o f
sympathetic trunk

Sympathetic f 
Preganglionic -

f ibers 
I eostganglionic -----

Ventra l  (anter

Meningeal branch to spinal
men inges  and sp ina l  per ivascu la r
plexuses (usually arises from

Stretch
(d is tent ion)

Thoracic part
of spinal cord

4{tr

Afferent fibers -

lntermediolateral
ce l l  co lumn

spinal nerve)

ior) ror

Vagus
nerve (X)

Abdominopelvic
(greater, lesser,
and least) thoracic
splanchnic nerves

Enteric
prexuses
of  gut

Super ior
mesenteric
gang l ion

Parasympathetic
fibers

Preganglionic

Postgangl ionic  - - - - -
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Nr
Note: Intestinal wall is shown
much thicker than in actualitv.

Intrinsic Autonomic Plexuses of Intestine: Schema

Lon gitudinal intramuscular plexus

(Auerbach's) plexus

r intramuscular plexus

(Meissner's) plexus

Periglandular plexus

Visceral peritoneum (serosa)

Subserous connective tissue

Longitudinal muscle

Intermuscular stroma

Circular muscle

Submucosa

Submucosal  g lands

Muscularis mucosae

Mucosa and intestinal glands

Peritoneal
layers of
mesentery

Branch of
straight
artery
(arteriae rectae)
to intestine and
accompanying
nerves
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Innervation of Liver and Biliary Tlact: Schema

See aho Plateo 167, 168

Right  g rea ter  thorac ic  sp lanchn ic

Posterior vagal trunk

Right phrenic nerve to diaphragmatic
part of parietal (and visceral?) peri ton

Anterior hepatic plexus

Posterior hepatic plexus

\Castroduodenal
artery and plexus

Sympathet ic  t runk

Dorsal root
(spinal )  gangl ion

Thoracic part of spinal
cord

Left greater thoracic
splanchnic nerve

Anterior vagal trunk

Sympathetic fibers
Preganglionic
Postgangl ionic  - - - - - - -

Parasympathetic fibers
Preganglionic
Postgangl ionic  - - - - - - -

Afferent fibers

Sohinc ter  o f
hepatopancreat ic  ampu l la

Ramification of
fibers around fine
of hepatic artery

*{r
ic branch of

anterior vagal trunk

Diaphragm

Phren ic  gang l ion

Cel iac  gang l ia

Common hepatic artery

Splenic artery
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Right
sympathetic
t runk  _

Right greater
thoracic
splanchnic
nerve

Posterior
vagal trunk

Innervation of Pancreas: Schema

Dorsal root
(spinal )  gangl ion

eft sympathetic trunk

Thoracic part of
spinal cord

Left greater thoracic
splanchnic nerve

Anterior vagal trunk

Celiac ganglia

mesenteric
gang l ion

Superior mesenteric artery and plexus

t

Common areas of
pancreat ic  pa in

n{r

Sympathetic fibers
Preganglionic
Postganglioni

Parasympathetic fibers
Preganglionic
Postganglioni

Afferent fibers

Schema of
in t r ins ic
nerve
supply
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Kidneys in Situ: Anterior Views

Diaphragm

Right  suprarena l
g land

Right  k idney

Righ t  rena l
artery and vein

Right subcostal nerve

Transversus
abdomin is  musc le

Quadratus
Iumborum muscle

l l i ac  c res t

Psoas major  musc le

l l iacus  musc le

Right ureter

R igh t  common
il iac artery

Right external
i l i ac  a r te r

R igh t  in te rna l
i l iac artery

Ur inary  b ladder

Esophagus

Inferior vena cava

Area for bare
area o f  l i ve r

R igh t
suprarena l  g land

Per i toneum
(cut)

Area for l iver

Duodenum

Per i toneum
(cut)

Area for colon

Area for
smal l  in tes t ine
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Esophagus

Left suprarenal gland

Cel iac  t runk

Left kidney

Left renal artery
and ve in

mesenteric
artery (cut)

tal nerve

Abdominal aorta

l iohypogastr ic nerve

l io ingu ina l  nerve

Lateral femoral
cutaneous nerve

Cenitofemoral nerve

Left test icular
(ovarian) artery and vein

Inferior mesenteric
artery (cut)

Peritoneum (cut)

Sigmoid mesocolon (cut)

Rectum

eft suprarenal gland

Sp lenorena l  l igament

Area for stomach

Area for spleen

Tail  of pancreas

Transverse mesocolon

Area for small  intest ine

Area fo r  descend ing  co lon

Anterior relations
of kidneys
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Latissimus
dorsi

Serratus posterior
inferior muscle-

External
oblique muscle

Aponeurosis of
transversus
abdominis muscle

lnternal
oblique muscle

Thoracolumbar fascia
(posterior layer)

l l iac crest

Erector spinae

Cluteal aponeurosis
(over gluteus medius
muscle)

Gluteus maximus
muscle

Projection of 1 1th rib

Area for

Projection of 12th

Area for aponeurosis
ot transversus
abdominis muscle

Area for quadratus
lumborum muscle

Area for
psoas major muscle

Kidneys in Situ: Posterior Views

Pleura (costo-
diaphragmatic recess)

mbocostal ligament

Quadratus lumborum
muscle (cut)

Diaphragm

Subcostal nerve

ight kidney

Ascending colon

Transversus
abdominis muscle

ll iohypogastric nerve

dratus lumborum
muscle (cut)

Psoas major muscle

r l igament

*{r
Posterior relations
of kidneys

Area for diaphragm

of 12th r ib

Area for aponeurosis
of transversus
abdominis muscle

Area for quadratus
lumborum muscle

Area for psoas
major muscle
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Schematic Cross Section of Abdomen at T12

Linea alba

Falciform ligamenl
Superior epi gastr ic vessels Rectus abdominis muscle

Lesser omentum
Transversalis fascia Left gastric artery and vein

Parietal peri toneum
Visceral peri toneum of l iver

Proper hepatic
(bifurcation)

Common hepatic duct

Cystic duct
Hepatic
portal vein
Costo-
diaphrag-
matic
recess of
pleural
cavity

lnter-
costal
vessets
and
nerve

Omental
(epiploic)
foramen
(of Winslow)

Common
hepatic artery
(retroperitoneal)

Hepatorenal recess
(Morison's pouch)

Inferior vena cava

Omental bursa ( lesser sac)

Right sympathetic trunk

Right crus of diaphragm
Azygos vein

Thoracic duct

Anterior longitudinal l igament
Celiac ganglia

Abdominal aorta

7th costal cartilage
External
obl ique muscle

Diaphragm
Stomach

Castrosplenic
l igament and
short gastric
vessets

Spleen

Intercostal
muscles

Splenorenal l igament
with splenic vessels

Parietal peri toneum
on posterior wall
of omental bursa

Left kidney
Left suprarenal gland

[fft;f*r, i H*F;"Trs 
musc'e 

4{tr
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Right inferior
suprarenal arter

Inferior vena cava

Right and left  inferior phrenic arteries

Celiac trunk

Right superior
suprarenal a

Righ t  midd le
suprarenal artery

Right suprarenal vein

Renal Artery and Vein in Situ

Esophagus

Left inferior phrenic vein

Left superior suprarenal arteries

Left middle
suprarenal artery

Left suprarenal vein

Left inferior
suprarenal artery

Ureteric branch of
left renal artery

Left renal
artery and vein

Left testicular (ovarian)
arterv and vein

Left 2nd lumbar vein and communication
to ascending lumbar vein

Ureteric branch
of r ight renal artery

Right renal artery and vein

Right testicular (ovarian) artery and vein

Inferior vena cavi Inferior mesenteric arterv

Abdominal aortd
*{r

Kidneys and Suprarenal Glands

Superior mesenteric artery (cut)
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Variations in Renal Artery and Vein

A Low accessory right renal
artery may pass anterior to inferior
vena cava instead of posterior to it

B Inferior phrenic artery with
superior suprarenal arteries may arise
from renal artery (middle suprarenal
artery absent)

Double left renal
vein may form
ring around
abdominal aorta

Multiple renal veins

Proximal
subdivision
of renal
artery

Persistent left
inferior vena cava
may join left renal vein

*{r
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Stel late veins visible
through capsule

Cortex

Medulla (pyramids)

Renal papil la

Renal column
(of Bertin)

Base of pyramid

Right kidney sectioned in
several planes, exposing
parenchyma and renal pelvis

Gross Structure of Kidney

Anterior surface
of right kidney

Fibrous capsule
(cut and peeled back)

Medial border

Hi lum

Renal artery

Renal  ve in

Renal pelvis

Medial border

Ureter

Suprarenal gland
and lobulated
kidney of infant

Fibrous capsule

Minor calices

Blood vessels
entering renal
parenchyma

I s inus

Major calices

Renal pelvis

Fat in renal sinus

Minor calices

Ureter
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Intrarenal Arteries and Renal Segments

Superior (apical) segmental

Anterior superior
segmental artery

Capsular and
perirenal branches

Inferior
suprarenal artery

Anterior branch
of renal artery

Renal

Posterior branch
of renal artery
(posterior segmental artery)

Pelvic and ureteric branches

Anterior inferior
segmental artery

Posterior segmental arteries

Inferior segmental artery

Vascular renal segments

Posterior surface of left kidney

Frontal section of left kidnev:
anterior view

Nr
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Nephron and Gollecting Ti,rbule: Schema

Fibrous tuot''".--.-----.= 
" '

luxtamedul lary
renal corpuscle

Proximal
convoluted
tubule

Henle 's

Distal
convoluted
tubu le

Cr ib r i fo rm area  o f  rena l  pap i l la

Proximal convoluted tubule

--ciitl-.il--
renal corpuscle

L

I convoluted tubule

Henle 's  loop

Descend ing  l imb

Ascend ing  l imb

Col lec t ing  tubu le

Rena l
m e d u l l a
(pyramid)

loop

Descending

Ascending
li

Openings
of papi l lary
ducts

5
-

t

C

N

c
c

L C J

Rena l  (ma lp i  gh ian)  corpusc le ;
g lomeru la r  (  Bowman 's )  capsu le
wi th  g lomeru lus

Afferent and efferent
g lomeru la r  a r te r io les

Nr

Kidneys and Suprarenal Glands

ffi 
Cottecting tubutes

Plate 336



Blood Vessels in Parenchyma of Kidney: Schema

Af fe ren t  g lomeru la r  a r te r io le Cor t i comedu l la ry  g lomeru lus
Cor t i ca l  g lomeru lus

Cor t i ca l
c a p i l l a r yEf fe ren t  g lomeru la r  a r te r io le

f fe ren t  g lomeru la r  a r te r io le
( jo ins  cor t i ca l  cap i l la ry  p lexus

Juxtamedul lary g lomerulus
(ef ferent  g lomerular  ar ter io le
descends into renal  pyramid)

Fibrous  caps

Ef fe ren t  g lomeru la r
ar te r io le  ( jo ins  cor t i ca l
cap i l la ry  p lexus

U S
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and a lso  descends in to  rena l  pyramid)

Capsu lar  and per fo ra t ing  ve ins

Cor t i ca l
radiate
( in te r lobu la r )
artef les
a n d  v e i n s

Subcapsu lar

ua te
artery
and ve in

Vasa rectae
spur ia  ( f rom
jux tamedu l la ry
efferent
g lomeru la r
arterioles)

Vasa rectae
vera (from
arcuate  and
cort ical radiate
artef les)

Venu lae
rectae

Medu l la ry
cap i l la ry
plexu s

In te r lobar
arrery
and ve in

Rena l
co tumn
(o f  Ber t in )

Hen le 's  loop
of  nephron

Col lec t ing
t u b u l e

ln te r lobar
ar te ry  and
vetn  In
per i rena l
fat of
rena l  s inus

Ste l la te
ve tn

X

e,

,> zone

\
1 i 1
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Transverse Section: Level of T12-L1 lntervertebral Disc

Super io r  mesenter ic  ve in  (becoming por ta l  ve in )

Ascend ing  co lon
( r igh t  co l i c  f lexure)

(Common)  b i le  duc t

Descend ing  (2nd)
par t  o f  duodenum

In fer io r  vena cava

Right  suprarena l  g land

L iver

Super io r  po le  o f  r igh t  k idney

Righ t  c rus  o f  d iaphragm

Transverse colon

Lef t  c rus  o f  d iaphragm

Externa l  ob l ioue musc le

Descend ing  co lon
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Superior mesenteric vein

Transverse Section: Level of L1-2 Intervertebral Disc

Creater omentum Superior mesenteric artery
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Pancreas with uncinate process

Transverse colon

Junc t ion  o f  2nd and 3rd
par ts  o f  duodenum

Ascend ing  co lon

Righ t  rena l  ve in
(entering inferior
vena cava)

Right kidney

Inferior vena cav

Right crus of diaphragm

Psoas major muscl

L1 -2 intervertebral dist

Transverse colon

l leum

Left renal vein (entering
inferior vena cava)

le junum

Perirenal fat

Descend ing  co lon

Renal fascia

Left kidney

Major calyx and renal pelvis

Pararenal fat

Left renal artery

Conus medu l la r is  and cauda equ in

Left crus of diaphragm
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Right kidney

Duodenum

Super ior
mesenteric

Right colic artery

Right  ure

l leocol ic artery

Testicular vessel

Common i l iac  a r te r

lnternal i l iac arter

External i l iac arter

Middle rectal a

Diagonal course
of ureter
through bladder
wall

Bladder mucosa

Ureter

Broad ligament

Uterosacral
(sacrogenital)
fold

Ureter
( re

Intersigmoid

Sigmoid mesocolon

nary bladder

Ureters

Left kidney

Left ureter

lnferior
mesenteric artery

Left colic artery

Sigmoid arteries

Superior rectal
artery (cut)

Cenitofemoral nerve

Inferior vesical arterv

Ductus deferens

Urinary bladder

Medial umbilical
l igament (occluded
part of umbilical artery)

Round ligament
of uterus

Superior vesical artery

Uterine artery
Umbilical artery
Obturator artery
and nerve
Ureter

Vaginal artery and
inferior vesical branch

External i l iac artery

ian vessels

Internal i l iac artery

il iac artery

Root of mesenterv
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Ureters in female:
superior view

Ureters in male:
anterior view
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Arteries of Ureters and Urinary Bladder
a

Abdonr ina l  aor ta

Super io r  n resenter ic
arterv

Rena l  a r te ry  and ve in

Ureteric brar-rch
from renal artery

Ovarian artery

Ureter

Inferior
mesentenc artery (cut)

Ureteric branch fronr aorta

Ureteric branches fron'r
ovarian and conrmon
r l iac  a r te r ies

Comnron i l iac  a r te ry

Med ian  sacra l  a r te ry

In te rna l  i l i ac  a r te ry

l l io lunrbar  a r te ry

Super io r  g lu tea l  a r te ry

Lateral sacral :rrtery

Inferior glute.r l  and
in te rna l  pudenda l  a r te r ies

Umbi l i ca l  a r te ry
(patent part)

Uter ine  ar te ry

I nferior vcsical artery
and ure ter ic  b ranc-h

Super io r  ves ica l  a r te r ies

In fe r io r  cp igas t r i c  a r te ry

Ureteric branc-h fronr
super io r  ves ica l  a r te ry

Med ia l  unrb i l i ca l  l iganrent
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Duodenum

Right

Right col ic (hepatic) f lexure

Liver

Quadratus lumborum muscre

Transverse section through 2nd
lumbar vertebra demonstrates
horizontal disposition of fascia

Diaphragm

Diaphragmatic fascia
(cont inuat ion  o f
transversal is fascia)

Costodiaphragmatic
recess

Suprarena l  g land

Perirenal fat

12th r ib

Pararenal fat
(retroperitoneal)

Transversal is fa

Quadratus lumborum muscl

l l i ac  c res t

*{r

Duodenojejunal f lexure

Superior mesenteric
vein and artery Abdominal

lnferior
vena cava

Crura of diaphragm

Psoas maior muscle and fascia

Renal Fascia

Left renal vein and artery

Left kidney

Transversalis
fascia

Pararenal fat
(retroperitoneal)

Perirenal fat

Fibrous capsule of kidney

Anterior and posterior
layers of renal (Cerota's) fascia

Lung

Liver

Bare area of l iver

F ib rous  capsu le  o f  k idney

Per i toneum

Anterior and posterior
layers of renal (Cerota's) fascia

Righ t  k idney

Right col ic (hepatic) f lexure

Sagittal section through right kidney
and lumbar region demonstrates
vertical disposition of renal fascia
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Lymph Vessels and Nodes of Kidneys and Urinary Bladder

See also Plates 406,408

Subcapsular
lymphat ic  p lexus

Cortical lymph vessels along cort ical
rad ia te  ( in te r lobu la r t  a r te r ies

Lymph vessels along arcuate arteries

Lymph vessels along interlobar arteries

Medul lary
lymph vessels

*{r

Note: Arrows
indicate direction
of flow.

Lumbar lymph t runks to
cisterna chyli and thoracic duct

Lateral aort ic ( lumbar), precaval,
and postcaval nodes

Common i l iac  nodes

Promontor ia l  (m idd le  sacra l )  node

In terna l  i l i ac  nodes

Externa l  i l i ac  nodes

Lymph vessels from dorsal
part and tr igone of bladder

Lymph vessels from superior
and anterior parts of bladder

Lateral vesical and
prevesical nodes
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Nerves of Kidneysr Ureters, and Urinary Bladder

Anterior vagal trunk

Posterior vagal trunk

Creater thoracic splanchnic nerve

Celiac ganglia and plexus

Lesser thoracic splanchnic nerve

Superior mesenteric ganglion

Least thoracic splanchnic nerve

Aort icorenal ganglion

Renal plexus and ganglion

2nd lumbar splanchnic

Renal and upper ureteric branches
from intermesenteric

Intermesenteric (aortic) plexus

I nferior mesenteric ganglion

Sympathetic trunk and ganglion

Middle ureteric branch

Superior hypogastric

Sacral splanchnic nerves
(branches from upper sacral
sympathetic ganglia to
hypogastr ic plexus) -

Crav ramus communicans

Hypogastr ic nerves

Sacral plexus

Pelvic splanchnic

Inferior hypogastric (pelvic) plexus
with periureteric loops and
branches to lower ureter

Rectal plexus

Vesical plexus

Prostatic plexu
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Innervation of Kidneys and Upper Ureters: Schema

Ventral ramus of T10
(intercostal nerve)

Whi te ramus communicans

Canglia of sympathetic trunk

1st  lumbar splanchnic nerve

4{tr

Sympathetic fibers

Preganglionic
Postgangl ionic  - - - - - - - - .

Parasympathetic f ibers
Preganglionic
Postganglioni

Afferent fibers

Cray ramus communicans

Sacral plex

Pelvic
sp lanchn ic

ucleus of solitarv tract

Posterior (dorsal) nucleus
of vagus nerve

Medulla oblongata

Vagus nerve (X)

ng fibers

Ascending fibers

nal cord segments
T1 0-11

Lesser thoracic
splanchnic nerve

thoracic
splanchnic nerve

Celiac ganglia and plexus

Superior mesenteric
ganglion

Aorticorenal ganglion

I ntermesenteric plexus

Superior hypogastric
plexus

Hypogastric nerve

Plate 345
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Nerves of Suprarenal Glands: Dissection and Schema

Right phrenic nerve Left phrenic nerve

Posterior vagal trunk

Left inferior phrenic
artery and plexus

Right  suprarenal  g land Left suprarenal gland

Right greater thoracic
splanchnic h€rv€:-

Left greater thoracic
sp lanchn ic  nerve

Cel iac p lexus
and gangl ia

Left lesser thoracic
splanchnic nerve

Aort icorenal
gang l iaR igh t  rena l

gang l ion  and p le

Righ t  sympathet ic

4{tr

Left least
thoracic
sp lanchn ic
nerve

Left
renal
gang l ion
and
prexus

Right  1st  lumbar splanchnic nerve

I  n te rmed io la te ra l  ce l l  co lumn
(lateral horn of gray matter)

Left sympathetic trunk

Lef t  1s t  lumbar  sp lanchn ic  nerve

Medu l la

Postgangl ionic
f ibers supply
blood vessels

Pregang l ion ic
f ibers ramify
around ce l l s
o f  medu l la

Suprarenal gland

T5

T6

T7

T8

Thoracic
sp lanchn ic
nerves
(preganglionic
f lbers )

Ce l iac
gang l ion

t
I
I
I

Super io r  mesenter ic  gang l ion
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Artefes and Veins of Suprarenal Glands in Situ

Liver (retracted superiorly) Superior suprarenal arteries
(from inferior phrenic artery)

lnferior vena cava (retracted mediallvl

Suprarenal vein

Branches of middle suprarenal
arteries (from abdominal aorta)

Peritoneum (cutedge)

Pancreas and spleen
(r e tr acted su p e r i o r Iy)

Left inferior phrenic artery

ior suprarenal
arteries

Suprarenal gland

Renal (Cerota's)
fascia

Left
kidney

Renal
(Cerota's)
fascia

Right kidney
(pulled down)

Suprarenal gland

I nferior suprarenal artery
(from renal artery)

Abdominal exposure of right suprarenal gland

psuleCross section
through
suprarenal
gland

Cortex
Medul la

Duodeno-
jejunal f lexure

Left colic (splenic)
flexure (pulled

Middle suprarenal artery

Suprarenal vein

I nferior suprarenal arterir

Left renal artery
and vein Peritoneum

(cut edges)

Abdominal exposure of left suprarenal gland
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Abdominal Wall and Viscera: Paramedian (Sagittall Section

-,":ij
Diaphragm (cent ra l  tendon)

Par ie ta l  per i toneum

Liver

Lesser  omentum

Hepat ic  por ta l  ve in and
proper hepatic artery
in r ight  margin of
l esser  omentum

Omenta l  bursa
(lesser sac)

Stomach

Middle col ic artery

Transverse mesocolon

Parietal peri toneum (of
an ter io r  abdomina l  wa l l )

Transverse colon

Creater omentum

Smal l  in tes t ine

Rectus abdominis
muscle

Transversal is fascia

Med ian  umbi l i ca l
l igament  (u rachus)

Fatty layer of
subcutaneous t issue
(Camper's fascia)

Membranous layer
o f  subcutaneous t i ssue
(Scarpa's fascia)

Ur inary  b ladder

Pub ic  bone

Ret ropub ic  (p reves ica l )
space (cave of Retzius)

Deep (Buck 's )  fasc ia
o f  pen is

Tunica vaginal is test is

Coronary  l igament
enc los ing  bare  area
of  l i ve r

Esophagus

Superior recess of omental
bursa ( lesser sac)

Omenta l  (ep ip lo ic )
foramen (of Winslow)

e l iac  t runk

Sp len ic  vesse ls

Renal vessels

Pancreas

Superior mesenteric artery

Inferior (horizontal,  or 3rd) part
o f  duodenum

Abdominal aorta

Parietal oeri toneum (of
posterior abdominal wall)

Mesentery of small  intest ine

Rectovesical oouch

Rectum

Rectoprostat ic
(Denonv i l l i e rs ' )  fasc ia

Levator ani muscle

Prostate

Deep
Superficial
Subcutaneous

Deep and superf icial
per inea l  musc les

Bulbospon g iosus muscle

Per inea l  membrane and bu lboure thra l  (Cowper 's )  g land

Puborec ta l i s  musc le  ( th ickened med ia l
edge of left  levator ani muscle)
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Schematic Gross Section of Abdomen at L3, 4

Round l igament ( l igamentum teres) of l iver L inea a lba

Transverse colon Rectus abdominis muscle
Branches of inferior epigaslr ic vessels

Omental appendices
Rectus sheath

Creater omentum
Transversus abdominis aooneurosis

External obl ique aponeurosis
Parietal peri toneum

Internal obl ique aponeurosis
Transversal is fascia

Mesentery of small  intest ine

Superior mesenteric vessels

Smal l  in test ine ( i leum)

Lymph node

Ascending
coton

Right  1 X,
paracol ic
gutter

Tendon
of origin of
transversus
abdomin is
musc le

l l iohypogastr ic nerve

l l io ingu ina l  nerve

Lavers of ( Combined
thoracolumba' I  f t iddl.  -;  -  |  " " ' '
Tascra ( posterior

Right genitofemoral nerve

Inferior vena cava

Anterior longitudinal l igament

Ligamentum f lavum

Abdominal aorta

Transversus abdominis muscre

In te rna l  ob l ique
muscte

External oblique
muscle

Small intestine
(jejunum)

Descending
coron

Left
paracol ic
gutter

Left
ureter

Quadratus
lumborum
muscle

Latissimus
dorsi muscle

Testicular (ovarian) vessels

Psoas minor muscle

Parietal peri toneum

Psoas major muscle

Left sympathetic trunk

Erector spinae muscle

I ntermesenteric (aort ic) plexus
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Abdominal Scans: Axial GT lmages

Series of abdominal axial CT images from superior (A) to inferior (D)

A Aorta
AC Ascending colon
B Body ofvertebra
DC Descending colon
I t  l leum
lV Inferior vena cava
tA Linea alba
tl Left common il iac artery
tK Left kidney
tt Left lobe of l iver

M
P
R
RA
RI
Rt
s
ST
TC

Deep back muscles
Psoas muscle
Rib
Rectus abdominis muscle
Right common il iac artery
Right lobe of l iver
Spleen
Stomach
Transverse colon
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Section 5 Pelvis and Perineum

Topographic AnatomY
Plate 351

ssr Pelvis and Perineum

Bones and Ligaments
Plates 352-355

ssz Bones and Ligaments of Pelvis

3s3 Bones and Ligaments of Pelvis (continued)

sse Sex Differences of Pelvis: Measurements

sss Radiographs of the Male and Female Pelvis

Pelvic Floor and Gontents
Plates 35F364

gse Pelvic Diaphragm: Female

ssz Pelvic Diaphragm: Female (continued)

ssa Pelvic Diaphragm: Male

oss Pelvic Diaphragm: Male (continued)

geo Pelvic Viscera and Perineum: Female

ser Pelvic Viscera and Perineum: Male

aez Pelvic Contents: Female

ses Pelvic Contents: Male

oel Endopelvic Fascia and Potential Spaces

Urinary Bladder
Plates 36$€68

oes Urinary Bladder: 0rientation and Supports

eee Urinary Bladder: Female and Male

oez Sphincters

368 Male and Female Cystourethrograms

Atlas of Human Anatomy



Pelvis and Perineum

t.r".i3ft ,vas 
i na, and Supporti ns

Plates 369€75

oes Pelvic Viscera: Female

ozo Uterus, Vagina, and Supporting Structures

szr Uterus and Adnexa

szz Pelvic Ligaments

3zs Uterus: Age Changes and Muscle Pattern

szl Uterus: Position and Prolapse

ozs Ectopic Pregnancy

Rectum
Plates 391-396

ssr Rectum in Situ:Female and Male

ogz lschioanal Fossae
gss Rectum and Anal Canal

sgl Anorectal Musculature

sss External Anal Sphincter Muscle: Perineal Views

396 Actual and Potential Perineopelvic Spaces

Regional Scans
Plate 397

ssz Pelvic Scans: Sagittal MR lmages

Vasculature
Plates 398409

ese Arteries of Rectum and Anal Canal (Male)

ess Veins of Rectum and Anal Canal (Female)

loo Arteries and Veins of Pelvic 0rgans: Female

cor Arteries and Veins of Testis

coz Arteries and Veins of Pelvis: Female

eos Arteries and Veins of Pelvis: Male

eoe Arteries and Veins of Perineum and Uterus

eos Arteries and Veins of Perineum: Male

me Lymph Vessels and Nodes of Pelvis and Genitalia: Female

mz Lymph Vessels and Nodes of Perineum: Female

eoe Lymph Vessels and Nodes of Pelvis and Genitalia: Male

lnnervation
Plates 4O9-4l7

Homologues of Genitalia
Plates 38&389

see Homologues of External Genitalia

ees Homologues of Internal Genitalia

Testis, Epididymis, and Ductus
Deferens
Plate 39O

ogo Testis, Epididymis, and Ductus Deferens

409

4lo

4 l l

412

413

414

415

4t6

417

Nerves of External Genitalia: Male

Nerves of Pelvic Viscera: Male

Nerves of Perineum: Male

Nerves of Pelvic Viscera: Female

Nerves of Perineum and External Genitalia: Female

Neuropathways in Parturition

Innervation of Female Reproductive Organs: Schema

Innervation of Male Reproductive 0rgans: Schema

Innervation of Urinary Bladder and Lower Ureter: Schema

Regional Tlansverse Section
Plate 376

sze Male Pelvis: Bladder-Prostate Junction

Perineum and External
Genitalia: Female
Plates 377-379

ezz Female Perineum and External Genitalia (Pudendum or Vulva)

szs Female Perineum (Superficial Dissection)
gzs Female Perineum and Deep Perineum

Perineum and External
Genitalia: Male
Plates 38G€87

oso Perineum and External Genitalia (Superficial Dissection)

set Perineum and External Genitalia (Deeper Dissection)
gaz Penis
ges Perineal Spaces

sal Prostate and SeminalVesicles

ses Urethra

sse Descent ofTestis

sgz Scrotum and Contents
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Pelvis and Perineum

Sternocleidomastoid
muscle

Trapezius muscle

Deltoid muscle

Pectoralis
major muscle

Serratus
anterior
muscle

Tendinous
intersection

External
oblique
muscle

Linea alba

Umbi l icus

ll iac crest

Inguinal
l igament

Pubic tubercle

Body (shaft) of
penis

Scrotum

Semi lunar
l ine

Rectus
abdominis
muscle

Anterior superior
i l iac spine

Superficial
circumflex i l iac vein

Superficial
epigastr ic veins

Pubic symphysis

Superficial dorsal
vein of penis

Clans of  penis

External urethral
orif ice (meatus)

+*
f"{,

Topographic Anatomy

6(d4/*
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Bones and Ligaments of Pelvis

l l iac J Intermediate zone
crest  I  Inner  l ip-

llia.c fossa (wing
OI  l l l um) - -

Anterior superior
i l iac

Arcuate l ine

Anterior inferior
i l iac spine

l l iopubic eminence

Obturator canal

Superior pubic ramus

inferior gluteal l ines

Posterior superior i l iac spine

Median sacral crest

Posterior inferior i l iac spine

Posterior sacroiliac ligament

Greater sciatic foramen

Sacrospinous l igament

Posterior and lateral
sacrococcygeal l i  gaments

Sacrotuberous l i gament

lschial spine

Lesser sciatic foramen

lschial tuberosity

Pecten pubis
(pectineal l ine)

Body of L5 vertebra

False pelvis

Lumbosacral (15-S1 ) intervertebral disc

Sacral promontory

Creater sciatic foramen

'True pelvis

ial spine

Sacrospinous ligament

Lesser sciatic foramen

Sacrotuberous l igament

Coccyx

lschial tuberosity

Body of L4 vertebra

Pubic tu

Symphyseal
surface

Obturator membrane

lateral view
rmediate ron" )
Outer l ip ) l l iac crest
lliac tubercle )

Supraspinous l igament

Posterior, anterior, and
Wing (ala) of i l ium
(gluteal surface)

Body of ilium

Anterior superior
i l iac spine

*{r

Anterior inferior
i l iac spine

labrum

Acetabular margin

(articular) surface

notch

Transverse acetabular
l igament

Superior pubic ramus

Pubic tubercle

Obturator crest

canal

Inferior pubic ramus

Plate 352
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Bones and Ligaments of Pelvis (continuedl

l l iolumbar l igament

Supraspinous l igament

Posterior superior i l iac spine

Posterior sacroiliac ligaments

Posterior sacral foramina

reater sciatic foramen

Anterior superior i l iac spine

acrospinous l igament

Sacrotuberous l i gament

Lesser sciatic foramen

Acetabular margin

tuberosity

Tendon of long head of
biceps femoris muscle

ll iolumbar
ligament

Anterior sacroi l iac l igament

Sacral promontory
Creater sciatic foramen

Anterior superior i l iac spi

Sacrotuberous l igament
Sacrospinous l igament
Anterior inferior i l iac spine

(pectineal l ine)
Obturator foramen

Inferior pubic r

Anterior
sacrococcygeal

Nr

lschial spine
z-----Arcuateline.-/

,t Lesser sciatic foramen .-
/

ll iopectineal --{ ll iopubic eminence

Bones and Ligaments

Anterior view Pubic tubercle

Plate 353



Sex Differences of Pelvis: Measurements

SFSo'Blrb,2l8

Female pelvis/female pelvic
inlet: anterior view

Sacro i l iac  jo in t

al promontory

Transverse (-13 cm)

Obl ique ( -12.5 cm)

l l i opub ic  eminence

Pubic symphysis

lschial tuberosity

Sacral
oromontorv-

onjugate

Diagonal conjugate (-12 cm)

Male pelvis/male pelvic
inlet: anterior view

All measurements slightly shorter in
relation to body size than in female

Pelvic inlet oriented more antero-
posteriorly than in female, where
it tends to be transversely oval

Pubic symphysis deeper (taller)
Pubic arch (subpubic angle) narrower
lschial tuberosities less far apart
l l iac wings less flared

Transverse
diameter of pelvic
ou t le t  ( -11  cm)

Anteroposterior
diameter of
pelvic outlet
(var ies  9 .5 - l  1 .5  cm
because of mobil i ty
of coccyx)

Pubic
symphysis

diameter
of pelvic inlet
( " 1 1 c m )sch ia l

tuberosity

Tip of coccyx

Fema.le pelvis/female pelvic outlet:
tntenor vtew

Pubic
symphysis

Female: sagittal section

Anteroposterior
diameter of
pelvic outlet
( 9 . 5 - 1 1 . 5  c m )

Diameters of
the pelvis

Nr

Plate 354

l sch ia l  sp ine
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Female and Male Pelvis Radiographs

Female Pelvis

A Sacrum

B l l i um
C Pubis
D lschium
E Pubis symphysis
F Obturator foramen
G Head of femur
H Creater trochanter
I Lesser trochanter

I  Femur
K Pelv ic  foramina
L Air  in  colon
M Sacroi l iac jo int

Acetabulum
Pelvic inlet

Male Pelvis

A L 5

B Sacrum
C Ala of sacrum
D l l ium
E Pubis
F lschium
C Pubic symphysis
H Obturator foramen
I lschial tuberosity

I  lschia l  sp ine
K Head of femur
L Creater trochanter
M Lesser trochanter
N Femur
O Air  in  colon
P Sacroi l iac jo int

Acetabulum
Subpubic angle

Bones and Ligaments Plate 355



Pelvic Diaphragm: Female

See also Plates 263,366,370,392

Superior v iew

Pubic symphysis

Ingu ina l  l igament
(Poupar t ' s )

Coccyx

Anter io r  sacro-
coccygeal l igament

ln fe r io r  (a rcuate)  pub ic  l igament

Deeo dorsal vein of cl i tor is

Transverse perineal l igament

Fascia of deep perineal muscles

Urethra

Vagina

Obturator canal

Sacral promontory

Med ia l v i ew

Arcuate  l ine  o f  i l i um

obtura tor  in te rnus  musc le
and obturator fascia (cut)

Tend inous  arch  o f  leva tor  an i  musc le

Obtura tor  cana l ,

l l i ococcygeus musc le
(par t  o f  leva tor  an i  musc le )

Rectum

Urethra
Pubococcygeus muscle
(par t  o f  leva tor  an i  musc le )

Vagina

Sph inc ter  u re th rae  musc le

Left puborectal is muscle and

Obturator fascia
(over  obturator
internus muscle)

Pubococcygeus muscle
(part of levator ani
muscle)

Tendinous arch of
levator ani muscle

Rectum

ll iococcygeus muscle
(par t  o f  leva tor  an i  musc le )

lsch ia l  sp ine

Levator plate (median raphe)
of levator ani muscle

Coccygeus ( ischiococcygeus)
muscte

mis  musc le

Piriformis
muscte

l sch  ia l
sprne

Coccygeus
( isch  iococcygeus)
muscre

Left levator ani
muscle (cut)

External anal
sph inc ter  musc le

Superf icial and deep
transverse perineal muscles

{ffi* per inea l  membrane

4

Plate 356

Compressor  u re th rae  and ure throvag ina l
sph inc ter  (por t ions  o f  sph inc ter  u re th rae  musc le
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Pubic symphysi

Inferior (arcuate)
pubic l igament

Deep dorsal
vein of c

Inferior pubic ra

Urethra

Vagina

Rectum

lschial spine
Coccygeus
( ischiococcygeus)
muscle
Piriformis muscle (

Sacrospinous l igament

Sacrotuberous l igament

Lateral view

Median sacral crest

Sacrotuberous l igament (cut)

4th posterior (dorsal) sacral for

Coccygeus (ischiococcygeus) muscle

Sacrospinous l iBament (cut)

Coccyx

Pelvic Diaphragm: Female (continuedl

Musculofascial extensions to urethra

Musculofascial extensions to vagina

I nterdigitating fibers of perineum

muscle
(part of levator ani muscle)

Pubococcygeus muscle
(part of levator ani muscle)

Tendinous arch of levator ani muscle

Obturator i nternus muscle

ll iococcygeus muscle
(part of levator ani muscle)

lschial tuberositv

lschia l  sp ine

Obturator internus
tendon

Sacrospinous l igament

Sacrotuberous l i gament

Piriformis muscle

Median raphe
of levator ani muscle

Anococcygeal body (ligament)
(attachment of external anal sphincter muscle)

Tip of coccyx

Piriformis muscle

sciat ic foramen

lschia l  sp ine

l l iococcygeus muscle
(part of levator ani muscle)

Tendinous arch of levator ani muscle

Pubococcygeus muscle
(part of levator ani muscle)

Puborectalis muscle
(part of levator ani muscle)

Pubic bone
(cut surface)

Deep dorsal vein
of clitoris

Urethra

4{tr

lnferior view

Pelvic Floor and Contents Plate 357



Pelvic Diaphragm: Male

See also Plates 263, 266, 392

Superior v iew
(viscera removedl

Pubic symphysis

Pubic crest

Pub ic  tuberc le

Pecten pubis (pubic par t
of  i l iopect ineal  l ine)

Super ior  ramus of  pubis

Obturator  canal

Obturator fascia

l l iopub ic  eminence

Acetabu lar  marg in

Anter io r  in fe r io r
i l i ac  sp ine

Wing (a la )
o f  i l i um

Arcuate  l ine
( i l iac  par t  o f
i l i opec t inea l  l ine)

lsch ia l  sp ine

Sacro i l iac  jo in t

In fe r io r  (a rcuate)  pub ic  l igament

H ia tus  fo r  deep dorsa l  ve in  o f  pen is

Transverse perineal l igament
(an ter io r  th icken ing  o f

r inea l  membrane)

Hiatus for urethra

Muscle f ibers from levator anr ro
con lo ined long i tud ina l  musc le  o f  ana l  cana l

Levator ani
musc le

Pir i formis muscle

Anter io r  sacra l  (pe lv ic )  fo ramrna

Anterior sacrococcygeal l igament

Tendinous arch of
leva tor  an i  musc le

Obturator
internus muscle

l sch ia l  sp ine

Coccygeus ( ischiococcygeus)
musc le

4{tr
Anorec ta l  h ia tus

Plate 358

Sacrum

Sacral canal
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Infer ior v iew
Deep dorsa l  ve ins  o f  pen is

Fat in retropubic (prevesical) space

Sph inc ter  u re th rae  musc le  ascend ing
anter io r  aspec t  o f  p ros ta te

Urethra

Rectopros ta t i c  (Denonv i l l i e rs ' )  fasc ia

Med ia l  border  (p i l la r )
o f  leva tor  an i  musc le

Per inea l  membrane (cu t  away

lsch iopub ic
ramus\ 

-"t*

Obturator
i n te rn  us
tendon

lsch ia l  tuberos i ty

Sacro tuberous  l i  gament  (cu t )

Sacrosp inous  l igament  (cu t )

Obtura tor  in te rnus  musc le

Pelvic Diaphragm: Male (continuedl

For urogenital diaphragm see Plate 383

Pubic  symphys is

In fe r io r  pub ic  (a rcuate)  l igament
Per inea l  body

F ibromuscu lar  ex tens ions  o f  leva tor
ani muscle to orostate

Pub ic  tuberc le
Rectoure thra l i s  super io r  musc le

ti

i'PF"

Prerectal muscle fibers (of Luschka)
f rom levator  ani  muscle

Muscle fibers from levator
ani  to  conjo ined longi tudinal
muscle of  anal  canal

Cluteus maximus
muscle

Obturator internus muscle

( isch iococcygeus)  musc le

Sacrosp inous  l igament  (cu t )

Sacrotuberous l igament (cut)

Tip of coccyi

Pelvic Floor and Gontents Plate 359



Pelvic Viscera and Perineum: Female

Paramedian (sagittal) dissection

Ureter
Uterine
(fallopian)
tube
Ovary

Ligament
of ovary -

Round
ligament
of uterus
Broad
l igament (cut)
Super ior  pubic
ramus (cut)
Inferior pubic
ramus (cut)
I  sch iocavernosus
muscle
Bodv of clitoris
Labia
minora
Labium
marus

Sacral promontory

Ureter
Suspensory l igament of ovary

Uterine (fallopian) tube
Ovary

External i l iac vessels
Ligament of ovary

Body of uterus
Round l igament  of  uterus
( l igamentum teres

Fundus of  uterus
Urinary bladder
Pubic symphysis

Urethra
Sphincter urethrae

Deep transverse
perineal muscle

Deep dorsal vein of clitoris

Crus of clitoris
External urethral orif ice

Superficial transverse perineal muscle
Labium minus
Labium majus

Rectouterine pouch
(of Douglas)

Peritoneum (cut edge)

Vesicouterine pouch

Rectum

reter

Urinary bladder

Vagina

Pelvic diaphragm
(levator ani muscle)

Deep transverse
perineal muscle (cut)

External anal
sphincter muscle

Median (sagittal) section

terosacral l igament
Vesicouterine pouch

Rectouterine pouch
(of DouBlas)

Cervix of uterus
Posterior part
of vaginal fornix
Anterior part
of vaginal fornix
-Rectum

Vagina
.Peiineal
memDrane
Levator ani
muscle
Anal canal

Vaginal ori f ice

Plate 360 Pelvic Floor and Contents



Pelvic Viscera and Perineum: Male

Paramedian (sagittal) dissection

External i l iac vessels
Peritoneum

Rectus abdominis
muscte

Anterior layer
of rectus sheath

Transversalis fascia
Umbi l ica l
prevesical fascia

Deep ) External anal
Superficial ) sPhincter
Subcutaneous ) muscle

Ductus (vas) deferens

Urinarv bladder and fascia

Ureter (cut)

Seminal vesicle

Rectovesical pouch

Rectoprostatic
(Denonvil l iers') fascia

te (covered by fascia)

lschiopubic ramus (cut)

Pelvic diaphragm
(levator ani muscle)

Deep transverse
perineal muscle

Perineal body

Rectoprostatic
(Denonvi l l iers ' )
fascia

Sphincter
urethrae
muscte

Bulbourethral
(Cowper's) gland

Sub- ( fatty {Camper'
cutaneous {  membranous
t issue (  ts .urpu ' r t -
Superior pubic ramus (cut

Fundiform
l igament  of  penis

Suspensory
ligament of penis

Areolar t issue and vesical
venous plexus in retro-
pubic (prevesical) space

Deep dorsal vein of pen

Corpus cavernosum
Deep (Buck's)
fascia of peni

Corpus spongiosum
Superficial (dartos) fascia
of penis and scrotum

Deep perineal ( investing or
Callaudet's) fascia

Superf icial perineal (Colles') fascia
(inferior fascia of superf icial
perineal space)

Superficial (dartos) fascia of scrotum

External spermatic fascia

Rectovesical pouch

Rectum

Semina l
vesicle

Prostate

Septum of scrotum

Median (sagittal) section

Urinary b ladder

Fundiform l igament of

Suspensory l igament of peni

lnferior (arcuate) pubic l igamen

Transverse perineal l igament (anterior
th icken ing  o f  per inea l  membrans) -

Perineal membrane
Superficial perineal space

Corpus cavernosum

Corpus spongiosum

Superf icial (dartos) fascia of penis and scrotum

Deep (Buck's) fascia of penis

Prepuce

Clans penis and external urethral meatus

Perineal body

Bulbospongiosus muscle

Deep perineal ( investing or
Callaudet's) fascia

Superf icial perineal (Colles') fascia

Buck's fascia

Septum of scrotum

Navicular fossa

Vesical fascia

Pelvic Floor and Gontents Plate 361



Pelvic Gontents: Female

Superior view

Ova

Uter ine  ( fa l lop ian)  tube

Round l igament  of  u l
Broad (lateral uterine) l igament

Femoral ring
Deep inguinal ring

ll iopubic tract
(covered by peritoneum)
External i l iac vessels
l l iac fossa
(false pelvis)

Uterus (fundus) Linea alba Urinary bladder and transverse vesical fold
Ligament of ovary Median

umbi l ica l
fold and
l igament
(urachus)

Rectus abdominis muscle
Medial umbilical fold and ligament
(occluded part of umbilical artery)

Rectouterine pouch (of Douglas)

Inferior epigastric vessels and
lateral umbilical fold

Uterosacral fold
Ureteric fold

Suspensory l igament
of ovary (contains
ovarian vessels)

Cecum
Cecal folds

Left
paracol ic
Butter

Right
paracol ic
gut

4{F
Transversalis
fascia

Sigmoid colori af lan
vesselsQuadratus

lumborum
muscle

Descending colon

Psoas major
and minor
muscles

Pararectal fossa
Parietal peritoneum

Inferior vena cava Ascending colon
Sympathetic trunk

Anterior
Sacral promontory Terminal i leum

longitudinal l igament
Abdominal aorta Ureter

Superior hypogastric plexus Root of mesenterv

Abdominal
muscles

Plate 362

Body of L3 vertebrd
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Superior view

Rectum L inea a lba Urinary bladder and transverse vesical fold

Pelvic Gontents! Male

Media l  umbi l i ca l  fo ld  and l igament
(occluded part of umbil ical artery)Semina l  ves ic le  (subper i tonea l )

Ductus deferens (in peritoneal fold)

Linea terminal is of pelvis

Femoral r ing

Pubic branch of in{erior epigastric
arterv (obturator anastomotic)

Deep ingu ina l  r ing

External i l iac vessels

Testicular vessels
( in  per i toneal  fo ld)

l l i ac  fossa  ( fa lse  pe lv is )

Transversal is fascia

Parietal
perl

Left
paracol ic
guttef

Quadratui S igmoid  co lon

Svmpathetic trunk

Abdominal Anterior

Med ian
umbi l i ca l
fold and
l igament
(urachus)

Testicular
vessels

Inferior
vena cava

Sacral promontory

Rectus abdominis  muscle
Rectovesical pouch

Inferior epigastr ic vessels and
lateral umbil ical fold

Vesicosacral
(sacrogenital) fold

Pararectal fossa
Ureteric fold

l l iopubic t ract  ,
(extraperitoneal)

Cecum
Cecal
folds

Right paracol ic
gutter

Ascending colon

Terminal i leum

Ureter

lumborum
muscle

Descend ing  co lon

Psoas minor
and major
muscles

Transversus
abdominis

Internal  obl ique muscles
Externa l  ob l ique

long i tud ina l  l igament Abdominal aorta

Body of L3 vertebra ormesentery 
fi{tr

Pelvic Floor and Contents
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Endopelvic Fascia and Potential Spaces

Female: superior view (peritoneum and loose areolar tissue removed)

Umbilical prevesical fascia Median umbilical l igament (urachus)
Medial umbilical l igament (occluded part of umbilical artery) Pubic symphysis

Urinary bladder and vesical fascia Inferior (arcuate) pubic l igament

Rectus abdominis muscle
dorsal vein of clitoris

Superior vesical artery in lateral l igament of bladder
pubic (prevesical) space

Linea terminal is of pelvis

Femoral ring

Inferior epigastric artery
and
Pubic branch

Deep inguinal  r ing

l l iopubic trac

Transversal is
fascia

External
i l iac
vessels

Femoral
nerve
(under
fascia)

Deep
circumflex
il iac
vessels
Tendinous arch
of pelvic fascia
(reflected
laterally)

l l iac
fascia

Ovarian
vessels in
suspensory
l igament
of ovary

l l iacus muscle

Psoas maior muscle
Internal i l iac vessels

Inferior vesical
and vaginal arterie

Hypogastric (neurovascular) sheath
Middle rectal arterv

Cervix of uterus and uterine fascia
Superior rectal artery (left branc6)

Rectum and rectal fascia

Rectovaginal (potential) spa

4{tr
Presacral (potential) space (spread operi)

Transverse perineal l igament (anterior
th ickening of  per ineal  membrane)

Medial pubovesical l igament

Lateral pubovesical l igament
Vesicocervical fascial f ibers

Superior fascia of pelvic
4iaphragm (superior
levator ani fascia)

Obturator canal and
obturator arterv

urator
internus
fascia

Tendinous arch of
Jevator ani muscle

Tendinous arch of
pelvic fascia

Uterosacral l igament

Cardinal (transverse cervical or
Mackenrodt's) l igament with uterine artery

Vaginorectal fascial fibers

Presacral tascia (pulled away)

Anterior sacrococcygeal l igament

Vesicocervical and vesicovaginal (potential) spaces

Plate 364

Median sacral arteri
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Female: midsagittal section

Perineal body
External anal 

'Ampulla 
of rectum

sohincter  muscle

Pubic symphysis

In fe r io r  (a rcuate)  pub ic  l igament

Deep dorsal vein of cl i

Med ia l  puboves ica l  l igament
(med ia l  pubopros ta t i c  l igament  in  ma le)

Transverse perineal l igament (anterior
th icken ing  o f  per inea l  membrane) - -

Tendinous arch of levator ani muscle

Obturator canal

Lateral pubovesical l igament
(lateral puboprostat ic l igament in male)

Tendinous arch of pelvic fascia

Super io r  fasc ia  o f  pe lv ic  d iaphragm
(cover ing  leva tor  an i  musc le )

Obturator fascia over
obturator internus musc

Pub ic  symphys is

Retropubic (prevesical) space and
venous plexus

Inferior (arcuate) pubic l igament

Deep dorsal vein of cl i tor is

Transverse perineal l igament

Sphincter urethrae and
Sph inc ter  u re th rovaBina l ts
musctes

Perineal membrane

Urethra

Vagina

Lab ium minus

Labium ma.jus

Superior view with
peri toneum

and vesical

Urinary Bladder: Orientation and Supports

Peritoneum

Transversal is fascia

Med ian  umbi l i ca l  l igament  (u rachus)

Umbil ical prevesical fascia

Uterus  ( fundus)

Vesicouterine pouch

Fundus

Ureteric orif ice
Trigone

fascia
removed

4{tre/Fd4/*

Urinary bladder pul led up and back
(vesica/ fascia removed)

Med ian  umbi l i ca l  l igament  (u rachus)  (cu t )

In fe r io r  ves ica l  and vag ina l  a r te r ies

Ureter
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Urinary Bladder: Female and Male

Strabo Pfatsg{q ffi1, St,oGq {S, M,4oo.417

Round
l igament
o f  u te rus

Female: frontal section

Peritoneum
Body of bladder
Fundus o f  b ladder
Interureteric crest
Left ureteric ori f ice
Trigone of bladder
Neck of bladder
Paravesical endopelvic fascia
and vesical venous plexus
Vesical fascia

Tendinous arch of levator ani muscle
Obturator  in ternus muscle

Levator ani muscle

Tendinous arch of pelvic fascia

Urethra
Sphincter urethrae muscle

Perineal membrane
In fer ior  pubic ramus

Crus  o f  c l i to r i s  and isch iocavernosus  musc le
Bulb of  vest ibule and bulbospongiosus muscle

Deep perineal ( investing or Gallaudet's) fascia
Superf icial perineal (Colles') fascia

Peritoneum

Body of bladder

Fundus o f  b ladder

Ductus (vas) deferens

Interureteric crest

Right ureteric ori f ice

Trigone of bladder

Neck  o f  b ladder

Paravesical endopelvic fascia
and ves ica l  venous o lexus

Tend inous  arch  o f  leva tor  an i  musc le

Uvula of bladder

Obtura tor  in te rnus  musc le

Levator  an i  musc le

Capsule of prostate

Prostate and prostat ic urethra

Semina l

Bulbourethra l  (Cowper 's)  g land
Per inea l  membrane and sph inc ter  u re th rae  musc l

In te rna l
urethral
sph inc ter

Tend inous
arch of
pelvic
fascia

Anterior
recess of
i sch io -
ana l
fossa

In fe r io r
pub ic
ramus

Crus  o f
pen is  and
ischiocaver-
nosus  musc te

4
tg Bulbous portion of spongy urethra-

Nf f i  Corpus spongiosum and bulbospongiosus muscle-

"Cryr4gl* 
Deep perineal (investing or callaudet's) fascia
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Sphincters

Vagina

Urethra

Levator ani muscle

Urogen i ta l  h ia tus

Sphincter
ure thrae  musc le

U rethrovaginal
musc le

Compressor
urethrae muscle

External
sph inc ter
(voluntary)

Per inea l
body
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Male and Female Gystourethrograms

Female urethra,
8-year-old child

Voiding
cystourethrogram,
2-year-old male
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Superior view with peritoneum intact

Vesicouterine
pouch

Paravesical
fossa

Sigmoid colon

Sacral

Median sacral

Abdominal aorta

Obturator canal
Obturator artery

Superior fascia of pelvic diaphragm
Cervix of uterus and uterovaginal fascia

Uterine vessels
Cardinal (transverse cervical
or Mackenrodt 's)

Rectocervical and rectovaginal (potential)

Rectal fascia (cut edge)

Pelvic Viscera: Female

Median umbilical fold (urachus)

bladder

of uterus

Deep inguinal ring

Round ligament of uterus

Body of uterus

Broad l igament

Ligament of ovary

lpinx (of broad ligament)

Cervix of uterus

Rectouterine pouch (of Douglas)

Rectouterine fold

Uterine (fallopian) tube

External i l iac vessels

fossa

Suspensory l igament of ovary
(contains ovarian vessels)

Ureteric fold

bladder

fascia (cut edge)

Obturator fascia

4{tr Rectouterine (sacrouterine)
l igament

External iliac vessels

Ureter

Sacral promon

Superior view with peritoneum and uterus removed
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Broad l igament
Cut edge of peri toneum
forming f loor of
paravesical pouch

Obturator
membrane

Obturator
fascia

Obturator
internus muscle

Levator ani muscle
(i l iococcygeus and
puDococcygeus
musc les)

lsch iopub ic  ramus

Compressor
urethralis musc

Perineal
memorane

Artery of bulb of ves

Sphincter  urethrovaginal is  muscl

Terminal part of round
l igament of uterus

Lab ium ma

Uterus, Vagina, and Supporting Structures

Ovary

Plane of section Uter ine

+\ ( fa l lop ian)  tube

Ang le  o f  v iew

In terna l  i l i ac
artery and vein

Linea terminal is
(pelvic brim)

Lab ium minud

il
Uterus
(pulled

Vestibule

Round l igament
of uterus

Ligament
of ovary.

Tendinous arch
of levator ani
muscle

Vaginal artery

Ureter

Uterovaginal fascia

Anterior recess
of ischioanal fossa

of clitoris

lsch i  ocavernosus
musc le

Fascia lata of thigh

Superf icial perineal
space

Perineal artery

Superficial perineal
(Colles') fascia

Bulbospong iosus  musc le  and deep
perineal ( investing or Callaudet's) fascia

Bulb of vestibule

Vaginal wall

Hymena l  carunc le

Suspensory
ligament of ovary

Uterine vessels

Cardinal (transverse
cervical or
Mackenrodt 's)
l igament

Mesovarium

\q
d !

'  ' , t ,
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Body
of uterus

Vesicular
appendix
(hydatid of
Mor8agni)

Corpus luteum

Ovary

lsthmus
of
uterus

Internal
os

Cervix
of
uterus

Mesometrium (of
broad l igament)

Ureter

Uterosacral l igament

Rectouterine oouch
(of Douglas)

Fundus of uterus

Body
of uterus

Suspensory l igament of ovary Posterior view
Mesosalpinx (of broad l igament)

Ligament of ovary

Fundus of
uterus

Uterus and Adnexa

Uterine (fallopian) tube
Ampul la Infundibulum

Abdominal
ostium

Suspensory l igament
of ovary

Ovary
Mesovarium (of
broad l igament)

Ligament of ovary

lnfun-
d ibulum

Folds of
utenne
tube

Fimbriae

Suspensory l igament
of ovary (contains
ovarian vessels)

Vesicular appendix
(hydatid of Morgagni)

Epoophoron

Ligament
of ovary

Endometrium

Myometrium

Mesometrium (of
broad l igament)

Uterine vessels

Cardinal (transverse
cervical or
Mackenrodt 's)
l igament

Cervical canal
with palmate folds

Vaginal fornix

Vagina
*{r

Uterine (fal lopian) tube

Uterus, Vagina, and Supporting Structures

Frontal section
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Pelvic Ligaments

Anterior

Subdivisions and
contents of the

broad ligament

External i l iac vessels

Ampul la of  uter ine tube

Round l igament

Laminae of the mesosalpinx

Obliterated umbilical artery -

Ovarian branches
of uterine vessels

Round l igament

Transverse vesical fold

Vesicouterine
(uterovesical) pouch

Horizontal port ion of

Pelvic fascia
and ligaments

Vert ical
port ion of
vagrna

Posterior

Suspensory l igament of the ovary
(containing the ovarian vessels)

Right ovary

Right ureter

Laminae of the mesovarium

Posterior lamina of broad ligament
Anterior lamina of broad ligament

Uterine artery and venous plexus

Vaginal artery

Uterosacral l igament

Cardinal l igament

,ol'INAC{-ro Urethra

e4a4/*

Horizontal
portion of vagina

Arcus tendineous fasciae pelvis

Distal (vertical) portion of
pubocervical fascia supports
urethra and U-V junction and
provides backstop against
which urethra is compressed
during straining
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Uterus: Age Ghanges and Muscle Pattern

Adul t
(null iparous)

Adul t
(parous)

Uterine
musculature
(schema)

Spiral fibers pass
deeply into wall
and interlace
(schema)

Adult
(postmenopausal)

C Contrast medium in abdominal cavity

H Hysterosalpingogram uterus

R Right fallopian tube infection

Nr

Ligament
of ovary

Round
l igament
of uterus

Uterosacral
l igament

Cardinal
(transverse
cervical or

Mackenrodt's)
l igament

Vaginal wall
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Uterus: Position and Prolapse

Variations
in position

Anteflexion
(normal and severe)

Degrees of retroversion

3rd degree 2nd degree l  st degree

Retroflexion

Slight descent (1 st degree)

Cervix at introitus (2nd degree) *{r
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Ectopic Pregnaney

Abdominal

o

lnfundibular
(ostial)

Sites of ectopic implantation

Unruptured
tubal pregnancy

Interstitial

Vil l i  invading
tubular wall

Tubal
(isthmic)

I  uoal
(ampullar)

*{r

Chorion

Amnion

Section through
tubal pregnancy
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Plate 376

fransverse Section: Pubic Crest, Femoral Heads, Coccyx

Superior portion of pubic symphysis Interior of urinary bladder

Spermatic cord Adductor  lonsus muscle

Beginn ing  o f  u re th ra of  pubis

Prostate gland with
prostat ic urethra

s  musc te

Femoral vein
Psoas musc le  and

l l iacus  musc le

Head o f  femur

Neck of femur

Cluteus
medius
muscle

Cluteus
mtn tmus
tendon

Creater
trochanter

lnferior
gemel lus
muscl

Cluteus

Obtura tor  in te rnus  musc le

Sacrotuberous l igament

Femoral artery

Femoral nerve

Sartor ius muscle

l l i opsoas  musc le

Rectus femoris
musc le

Tensor
fasciae latae
muscle

Cluteus
medius
muscre

Obturator
artery, vein,
and nerve

Acetabular
fossa

Lunate (ar t icu lar)
surface of
acetabulum

Ejaculatory ducts

Perineal f lexure (termination of
rectum, beginning of anal canal)

Left sciat ic nerve

Internal pudendal artery and vein

Pudendal nerve

Fat bodv of ischioanal fossa

=
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Levator ani muscle (puborectal is)

Tip of coccyi

Cfd4/*



Female Perineum and External Genitalia (Pudendum or Vulva|

Mons pubis

Anterior commissure of
labia majora

Prepuce of clitoris

Pudendal cleft (groove or
space between the
labia majora)

Clans of clitoris

Frenulum of clitoris

urethral orif ice

Labium minus

Labium majus

Openings of paraurethral
(Skene's) ducts

of vagina
(cleft or space surrounded
by labia minora)

Opening of greater
vestibular (Bartholin's) gland

Hymenal caruncle

Vestibular fossa

Frenulum of labia minora

commrssure ol
labia majora

Perineal raphe
(over perineal body)

Anus

*{r

Annular  hvmen Septate hymen Parous introitus
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Female Perineum (Superficial Dissection)

Super f i r . ia l  fa t ty  (Canrper 's )  laycr
S u  bcu ta  neous
t rssue

Rei  tus  sheath  (an ter io r  layer )

Aponeuros is  o f  ex te rna i  ob l ique nrusc le

Super f i r  i . r l  ingu in . r l  r ing

A t t l e r i o r  s t t l t e r i o r  i l i , t t  : p i n e

I lounc l  l igament  o f  u te rus  and cover ings  (cu t )

lng ,u ina l  I iganrent  (Poupar t ' s )

P u b i c  t u b e r c l e

Pub ic  synrphys is

S a p h e n o u s  o p e n i n g

Suspensory  l iganrent  o f  c l i to r i s

Fasc . i . r  la ta  o f  th igh

l s c ' h i o p u b i c  r a n r u s

S L r p e r i i c i a l  p e r i n e a l  ( C o l l e s ' )  f a s c i a
(c r / t  a \v . rv )  to  open super i i c ia l
p e r i n e a l  s p a c e

I  s r -h  i  ocavern  os  u  s  n r  r - rsc le

Bu lbospong, iosus  rnusc le  (covers
br,r l l r  ot vesti  l tr-r le )

l )e r ine . r l  n renrbrane

D e e l r  p e r i n e a l  { i n v e s t i n g  o r  C a l l a u c l e t ' s )
iascia ( lrar t ia//) ,  cut a\1,.ry)

S r r l  r t ' r t i r  i . r l  l r . t t r ' r  e r r e  l l e r i t r e a l  n r u \ c l e

I sch ia l  t r - rberos i ty

Super  l i c ia l  pe ' r inea l  (Co l les ' )  iasc ia
(c'ut c 'c/gc, trr lrcc/ c/orvn)

Fat  boc ly  o f  i sch ioana l  fossa

)

- Tt'a tr sve, rs,t I i s i.rsc.i.t
- : -R t ' t  l t t s

per i r . rea l  (Co l les ' )
iasc ia

Super f i c ia l Sulrcutanr:ous \ f ..xy -------li ii:lt.;;,,,,./I  r v l . l  t r , t  r  l  t {  , U \ _  
- . , -

R e t  l u .  r l t e . t t l t  t . r r t l e r i o r  l , r t t t t /

I  Pub ic  syn tphys is  - . -

|f';ilX,l'.-:ili"' tnferior (arcuafe) uubir' tiganrcr,r---__
c ( ) vennBS  T ransve rse  1 l t ' r i t ' t t ' a l  l i g . t r l r t ' l l t

S u s l ; e n s o r y  l i g a n t e n t  o l  t  l i l o r i s___=-.=N
Sph i nc:ter u reth rae ar-rcl sl t  h i  nc'ter u reth rova gi na l  is nt ust l  t ,s--- l- \

l l . r i n t , a l  r r t ' n r l t r . r r r t ,

S r-r 1r e rf i r : i a | 1r c r i n t' a | ( ( 
- 
r r I I t's' ) l,\ s ( i d -------/

Anococcygea l
body

Externa l  ana l
s p h i n c t e r  n r u s c l e

Su l t t ' r io r  [ . rs r  ia  <>[  p r ' l v i r  r l ia l th ragnr

I  r ' v . r lo r  . r r r i  n rusc le
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Female Perineum and DeeP Perineum

Cl i to r is Suspensory  l igament  o f  c l i to r i s

lschiocavernosus muscle

Bulbospongiosus muscle
with deep perineal (investing
or  Ca l laudet 's ;  fasc ia
part ial ly removed

Super f i c ia l  per inea l  space
(pouch or  compar

lschiopubic ramus
wi th cut  edge of
superf ic ia l
per ineal  (Col les ' )
fascia -

Perineal
membrane

lsch ia l
tuberosity

Sacro-
tuberous
l igament ,

Cluteus
maxrmus
muscte

lschioanal fossa

lsch io -
pub ic
ram

Bulb of  vest ibule

Perineal membrane

Creater vestibular
(Barthol in 's)  Bland

Bulbospongiosus
muscte
lcut away)

Superficial
transverse
per ineal
muscle

Coccyx

Urethra

Sph inc ter  u re th rae
musc le

Perineal
body

Obturator
fascia

Tendinous arch of
levator ani muscle

lnferior fascia of
pelvic diaphragm (cut)

Levator ani muscle

External anal sphincter muscle

Anococcygeal ( l igament) body

Crus of
c l i tor is-

Per ineal  membrane
(cut and reflected)

Compressor urethrae
muscte

Sphinc ter  u re th rovag ina l i s
muscle

Vagina

Deep transverse
per ineal  muscle

4{tr
Creater vestibular
(Bar tho l in 's )  g land

Per inea l  membrane
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Perineum and External Genitalia (Superficial Dissectionf

S L r p c r l i c  i a l
l . r t t \ ' { ( - . r n l ) e r ' s )
i n ( |  ( | ( ' ( ' l ) ( ' l
nr t 'nr  I  r  T, t  n c l  Lr  s
{ S <  a r p a ' s t  l r v t ' r
( ) l  su l ) c  u t . l t eoL t s
t r s t u ( '

SL r l ; t ' r l  i r . i l l  ( c l a r t os )
l asc  i a  o1  pcn i s  anc l
s (  r o tu | l l

S.r  p  hcr r  oLrs
o l ) ( ' n i l r { l  . l n d

1r 'n ror . r l
. tr t( ' rv
ar r r l  v t , in

l l ro l< t 'n  l ine
i n ( l i ( . l t ( ' s
l i n t ' o 1
n t f . r (  h n r ( ' n t
o l  ( . o l l e s '
a n r l  S c  a r p a ' s
l . rs r . i . r t ,  w i t l r
cleep l-.rsc' i i r

I : , r l  l roc ly  in  i sch ioan. r l  {ossa

Reg ions  ( t r i ang les )
o t  penneum:
sur lace topography

b

A n t e r i o r
su l)e11 ol
i l i a c  s p i n t '

Ingr , r in . r l
l rSa in ren t
( P o u p a r t ' s )

l s c  h i o -
p u l r i t
r J n r L r s

Nr

Pubic  symphys is

U r o g e n i t a l  t r i a n g l e

lsch  iopr . r l r i c -  ranrus

\n( l l  t r iang le

T ip  o f  cocc .v r

%tc#
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Perineum and External Genitalia (Deeper Dissectionf

Skin of penis

Superficial (dartos)
fascia of penis

Aponeurosis of
external oblique
muscre

*J,

Deep membranous (Scarpa's)
layer of subcutaneous
tissue (cut away)

Inguinal  l igament
(Poupart's)

Deep (Buck's)
fascia of penis

Superficial
inguinal  r ing

External spermatic fascia
investing spermatic cord

Fascia lata (deep fascia) of thigh

Bulbospongiosus muscle

lschiocavernosus muscle
covers crus of penis

Deep dorsal vein

Superf icial (dartos) fascia of pe

Deep (Buck's) fascia of penis

Intercavernous septum of deep fascia

Urethra

Perineal membrane

Deep perineal (investing or Callaudet's)
fascia (partially cut away) covers
muscles of superficial perineal space

Superficial transverse perineal muscle

lschial tuberosity

Superficial perineal (Colles') fascia (cut edge)

Levator ani muscle roofing ischioanal fossa

xternal anal sphincter muscle

Cluteus maximus muscle

Superf icial dorsal vein

Dorsal artery and nerve

Lateral superficial vein

Corpus cavernosum and i ts
tunica albuginea

Deep artery

Superficial perineal (Colles') fascia (cut
away to open superficial perineal spacel

4{tr
Section through body of penis

Perineum and External Genitalia: Male

Corpus spongiosum and its
tunica a lbuginea
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Penis

Frenu lum

Skin

l sch ia l
tuberosity

Cluteus maximus muscle

Levator  an i  musc le
and inferior fascia

Per inea l
body

Tip of coccyx

Externa l  u re th ra l  o r i f i ce  (meatus)

Clans penis

orona o f  g lans

Neck  o f  g lans

Open ing  o f  p reput ia l  (Tyson 's )  g land

Superf icial (dartos) fascia of penis

Deep (Buck 's)  fasc ia of  penis

External spermatic fascia investing spermatic cord (cut)

Superf icial perineal (Colles') fascia (cut away to open
su pe rf i ci al per i neal space\

Deep perineal ( investing or Gallaudet's) fascia
(cut away) over muscles of superf icial perineal space

lsch iocavernosus muscle (cut away)

Superf icial transverse perineal muscle

Clans  pen is

oroora cavernosa
of  pen is

lntercavernous
septum of deep
(Buck's) fascia

Corpus spongiosum

Pubic tubercle

Super ior
pubic ramus

Perineal
membrane

of pelvic dia.phragm I
rooi lng rscnroanat lossa

Bulb of  penis

Crus of  penisExternal anal
sph inc ter  musc le

Per inea l
memorane

lsch ia l
tuberosity4{F

External anal
sphincter  muscle
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Pubic

Super ior
pub i c
ramus \\  

\
Inferior
(arcuate)
pub ic
l igament

Deep dorsal
vein of penis

Perineal Spaces

Pubic bone

Transverse perineal l igament (anterior
th ickening of  per ineal  membrane)

Dorsal artery and nerve of penis

Deep artery of penis

Urethral artery

Duct of bulbourethral (Cowper's) gland

Artery of bulb of penis

Deep perineal (investing or Callaudet's) fascia over
ischiocavernosus, bulbospongiosus, and
superficial transverse perineal muscles (cut away)

f ic ial perineal (Colles') fascia (cutaway)

Superficial transverse perineal muscle
kut and reflected)

tuberosity

Sphincter
urethrae
muscle

Urethra
Deep transverse
perineal muscle

Ur inary b ladder
Prostate

urator internus muscle

lschiopubic ramus

Sohincter urethrae muscle

Bulbourethral (Cowper's) gland

lschiocavernosus muscle

Bulb of  penis (corpus spongiosum) and
deep (Buck 's)  fasc ia of  penis

Bulbospongiosus muscle q

1frffi
A  a a"'"erfu#

Urethra

Perineal
membrane. t l l t r -

Perineal
body External

anal  sphincter
muscte

Dorsal artery and nerve of

Deep artery of penis

Urethral

Bulbourethral (Cowper's) gland

Artery of bulb of penis

Perineal membrane (cut edge)

Internal pudendal artery
and dorsal nerve of penis

Internal  pudendal  ar tery and per ineal  branch

Levator ani muscle

Per inea l  membrane

Deep transverse perineal muscle

Deep perineal ( investing
or Callaudet's) fascia

Corpus cavernosum (crus of penis)
and deep (Buck's) fascia of peni

lschiocavernosus muscle

Super f i c ia l  per inea l  (Co l les ' )  fasc ia
(c loses  super f i c ia l  per inea l  space)

Inferior views

Frontal section, anterior view of perineum: schema
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Prostate and Seminal Vesicles

See also Plates 361,363,366,403, 410

Uvula
of bladder

Urethral
crest

Open ings
of prostat ic
duc ts  in
prostatrc
S I N  U S

Urinary b ladder

Ampul la
of ductus
deferens

Beg inn ing
of ejaculatory
duc t

Prostate

l sch iopub ic  ram

Deep t
per inea l  musc le
and fascia

Ureteric
orif ice

Trigone
of  u r inary
bladder

I  nternal
urethral
sphincter

Prostate

Seminal  co l l icu lus

Prostatic utricle

Opening  o f
ejaculatory duct

Sphincter urethrae
muscle

Bulbourethral
(Cowper's) gland

Opening of  bulbourethra l  duct
i + . . . j  ;

Perineal body

Rectovesical or rectoprostat ic
(Denonvi l l iers') fascia

Sagittal section

Ductus deferens

Prostatic

Anterior muscular band of skeletal muscle
(continuation of sphincter urethrae)

Is thmus and f ib romuscu lar
ma (smooth muscle)

at ic utr icle

ian  lobe

Rectum
and
rectal
fascia

Frontal section, anterior view
of bulbous portion of sponsy

urethra schematicallv extendtid
Semina l
vesicle

Capsule of
prostate

urethra

Seminal
co l

Inferolateral
lobe

Inferolateral
lobe

Bulbourethral (Cowper's) glands lnferooosterior lobe

Cross section through prostate

Plate

Posterior view
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Urethra

Prostate

Prostatic sinuses

Prostat ic utr icle

urethrae

Bulb of oeni

Crus of  penis

Corpus cavern

Tun ica  a lbug inea

Corpus spongiosum
Tun ica  a lbug inea

Deep artery of peni

lntercavernous septum
of deep (Buck's) fascia

Urethral lacunae (Morgagni)
and urethral glands (Littr6)

Trigone of
i  ur inary bladder

of bladder

Urethral crest

Openings of
prostatic ducts

Prostat ic
u reth ra

lntermediate
part of
(membranous)
urethra

Bulbous
portion

Pendu-
t ouS
(pen i l e )
portion

Bulbourethral
(Cowper's) gland

:el
,:,_$s/

T

f

-

oo

Lacuna maBna (inconstant)

Navicular fossa

Clans penis

External urethral orif ice (meatus)

Roof of
urethra

Floor of
urethra
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Descent of Testis

Suprarenal gland

Suspensory
(diaphragmatic)
l igament

Mesonephric
(wolff ian) duct

Cubernacul

Urinary bla

Suprarenal gland

Kidney

Suspensory
(diaphragmatic)
l igament
(atrophic)

Testes

Epid idymis

Cubernaculum

Deep inguinal ring

Urinary bladder
I weeks

(22.5-mm crown-rump)

Superf ic ia l  inguinal  r ing

Ductus deferens

Scrotum (cut open)

f

Processus vaginal is
Cubernaculum

Cavity of
tunica
vaginalis
(cut open)

8 lunar months
(26-cm crown-rump)

(43-mm crown-rump)

Cubernaculum

4 lunar months
(107-mm crown-rump)

Plate 386
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Superficial
inguinal  r ing

External
spermatic fascia

Cremaster muscle
and fascia

Septum of scrotum
(formed by
dartos fascia)

Superficial
(dartos) fascia
of scrotum

Skin of scrotum

*{r

Scrotum and Gontents

Skin of penis

Superficial fascia
of penis (Colles' fascia)

Deep (Buck's)
fascia of penis

Testicular artery

Ductus deferens

to ductus deferens

ital branch of
genitofemoral nerve

Pampiniform (venous) plexus

Appendix of epididymis

Appendix of testis

Testis (covered by visceral
layer of tunica vaginalis)

Parietal layer of tunica vaginalis

Superficial (dartos) fascia of scrotum

External spermatic fascia

Cremaster muscle and fascia

Internal spermatic fascia

Parietal layer of tunica vagi

Epididymis

Testis (covered by visceral layer of tunica vaginalis)

Skin of
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Homologues of External Genitalia

45-50 mm
(-10 weeks)

Epithel ial tag

Urogenital fold

Urogenital groove

Lateral part
of tubercle

Anal tubercle

Anal pit

Male

Undifferentiated

Epithelial tag
Coronal sulcus

Site of future origin of prepuce
Urethral fold

Urogenital groove

Lateral tubercle
(shaft or corpus)

Labioscrotal swell ing
Urethral folds partly -
fused (urethral raphe)

Anal tubercle
Anus

Perineal raphe

Perianal t issues
(including external
anal sphincter
muscle)

Cenital tubercle

Female

45-50 mm
(-10 weeks)

Fully developed

Raphe
of penis

Posterior
commrssure

External urethral orifice

Body of
clitoris

Prepuce

Clans of
clitoris

External
urethral
ori f ice

Labium
mrnus

Labium
maJus

Plate 388 Homologues of Genitalia



Paramesonephric (mi. i l ler ian) duct

Mesonephric tubules

Mesonephric (wolffian) duct

Homologues of lnternal Genitalia

-- Diaphragmatic ligament
(suspensory ligament of ovarY)

Cenital cord

Urogenital sinus

Primordium of bulbourethral (Cowper's) (d)
or of greater vestibular (Bartholin's) (9 ) glands

4{tr

Inguinal fold 1 \
i

Primordium of prostate (d )
or of paraurethral (Skene's)
(9 )  g lands

M^r" 2,/ 

Undifferentiated 
1* Femare

Seminal vesicle

deferens

Prostatic utricle

Prostate

Opening of
ejaculatory

Bulbourethral
(Cowpe/s)

of epididymis

Epididymis

Efferent ductules

Appendix of testis

Testis

Paradidvmis

Scrotal ligamen
(gubernaculum)
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Testis, Epididymis, and Ductus Deferens

Ductus deferens

Epididymis

Lobules of testis

Scrotal septum (dartos)

Septa

Rete testis (in
mediastinum testis)

Ductus deferens

Frontal section
Ductus deferens

Efferent ductules

Epididymalduct

Rete testis (in mediastinum testis)

Aberrant ductule

Seminiferous tubules

Efferent ductules

Aberrant ductule (vestigial mesonephric tubule)

Area of rete testis (in mediastinum testis)

Schema

Skin of scrotum

Superficial (dartos) fascia

External spermatic fascia

muscle and fascia

Internal spermatic fascia

Parietal layer of tunica vaginalis

Visceral layer of tunica vaginalis

Tunica albuginea of testis

Sinus of epididymis

Epididymis

NrCross section through scrotum and testis

Plate 39O Testis, Epididymis, and Ductus Defenens



Sigmoid colon

Sigmoid mesocolon

Rectosigmoid

Peritoneal reflection

Rectovesical pouch

Rectum and
rectal fascia

Levator ani muscle
(pelvic diaphr

Coccyx

Puborectalis part of
levator ani muscle

External anal
sphincter muscle*

Deep
Superficial
Subcutaneous

Female

Sigmoid
mesocolon

Rectosigmoid
lunct ion

Peritoneal
reflection

Rectal fascia
and rectum

Rectouterine
pouch
(of Douglas)

Coccyx

Levator ani
muscle
(pelvic
diaphragm)

Puborectalis
part of levator
ani muscle

*Parts variable and often indist inct

Rectum in Situ: Female and Male

Free taenia
(taenia l ibera)

Ductus (vas)
deferens (cut)

Ureter (cut)

Urinary
bladder

Seminal
vesicle

(Denonvil l iers')
fascia

Prostate

lsch iocave rn os u s
muscle and deep
perineal (investing
or Callaudet's)
fascia (partially
cut away)

Deep transverse
perineal muscle

Perineal
body

transverse
perineal muscle
and deep perineal
(investing) fascia

perineal (Colles') fascia

Sigmoid colon

Free taenia (taenia l ibera)

Superficial perineal (Colles') fascia

Superficial transverse perineal muscle and deep
perineal (investing or Callaudet's) fascia

pouch 4{y
Ureter (cut)

Vagina and vaginal fascia

Urinary bladder and vesical fascia

lschiocavernosus muscle and
deep perineal (investing or
Callaudet's) fascia

Deep transverse perineal muscle
and perineal membrane

Rectum

Perineal bodv

Plate 391



lschioanal Fossae

Sae aho Pt$asO' ?, 41o-{t8

Ureter

Extraoeritoneal
(supralevator) space
(fibrofatty tissue)

Transverse fibrous septum
of ischioanal fossa

Fat body of ( DeePer Part 1
ischioanal J Superficial I
tossa ( (perianal) part

l l iacus
muscle
and fascia

External
i l iac
vessels

Obturator
internus
muscle and
fascia

cana l
(Alcock's) contains
internal pudendal
vessels, pudendal
nerve, and
perineal nerve

lschial
tuberosity

Tendinous arch of levator ani muscle

Sacrogenital fold (uterosacral
in female)

Levator ani muscle and superior and
inferior fascia of pelvic diaphragm

Peritoneum (cut edge) forming floor of pararectal fossa

Rectal fascia

4{tr
Submucous space ( in ternal  venous p lexui ) External anal sphincter muscle

Perianal space (external venous plexui) Conjo ined long i tud ina l  musc le

Intersphincteric groove (anocutaneous l inb)

Pfate 392

Internal anal sphincter muscle

Rectum



15-17

11 -13

8-9

5-6

4-5

2.5-3

0.s-1

Rectum and Anal Ganal

Sigmoid colon

Rectosigmoid junction

Transverse folds
of rectum (valves
of Houston)

Peritoneal reflection

fascia

Longitudinal muscle layer
muscle layer

Muscularis mucosae
evator ani muscle

Anorectal l ine
Anal  co lumns (Morgagni 's)

Anal sinus
(dentate) l ine

Internal rectal venous Plexus
in submucous space
Deep part* of external
sphincter muscle
Conjoined longitudinal muscle
Internal sphincter muscle
Anal valve
Anal crypt
Superficial part* of external
sphincter muscle
Anal glands
Transverse fibrous septum
Muscularis mucosae of anal canal

space
utaneous part* of external sphincter muscle

Corrugator cutis ani muscle

External rectal venous plexus in perianal space

4{F

Anal verge
Pecten

*Parts variable and often indistinct

Plate 393

Intersphincteric groove (anocutaneous line)
Anoderrh

Rectum



Anorectal Musculature

Rectosigmoid
junction

Deep
Superficial
Subcutaneous

Parts" of
external anal
sphincter  muscle

Fibrous septum

Corrugator cutis
ani  muscle

Perianal skin4{tr
Superior fascia of pelvic diaphr

Inferior fascia of pelvic diaphr

Levator ani muscle

Rectal fascia

Longi tudinal  muscle of  rectum

Circular muscle of rectum

Muscularis mucosae of rectum

Deep part* of external anal sphincter m

Internal rectal venous plexus

Conjoined longitudinal muscle

Superficial part* of external anal sphincter

In te rna l  ana l  soh inc ter  m

Muscularis mucosae of anal canal

Transverse f ibrous septum of ischioanal fossa

Subcutaneous part* of external anal sphincter

*Parts variable and often indist inct

Anterior view

Sigmoid  co lon

Free taenia (taenia l ibera)

of taenia spread out to form longitudinal muscle layer of rectum

ibers from longitudinal muscle join circular muscle layer

Window cut in longitudinal muscle layer to expose underlying
rcu lar  muscle layer

Levator ani muscle Frontal section

Intersphincteric
groove
(anocutaneous
l ine)

Plate 394

Corrugator cutis ani muscle

External rectal venous plexus
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External Anal Sphincter Muscle: Perineal Views

Superf icial scrotal (dartos) fascia

tum of scrotum
(Buck's) fascia of penis

Bu lbospong iosus  musc le  w i th  deep per inea l
( investing or Callaudet's) fascia removed

schiocavernosus muscle with deep perineal
( investing or Gallaudet's) fascia removed

Perineal membrane

Isch iopub ic  ramus

Perineal body

Superf icial transverse perineal muscle with deep
peiineal ( investing or Callaudet's) fascia removed

subculaneous ) ,uur- of external anal
5uPerl lclal I  sohincter muscle
ueep ,
Superf icial perineal (Colles') fascia (cut edges)

Transverse f ibrous septum of ischioanal fossa (cut)

lschial tuberosity

tuberous  l igament

Female

Clitoris
External urethral
ori f ice

iopub ic
ramuS

Anus

Pubococcygeus )
Puborectal is I  

Levator ani muscle
l l iococcygeus )
Anococcygeal body ( l igament) (posterior extensions
of superf icial external anal sphincter muscle)

C lu teus  max imus musc le

Tip of coccyx

Superf icial perineal (Colles') fascia (cut edge)
lschiocavernosus muscle with deep perineal
( investing or Callaudet's) fascia removed
Bulbospongiosus muscle with deep perineal
( investing or Callaudet's) fascia removed

Fibers from superf icial external anal
sphincter muscle to ischiopubic ramus

Per inea l  membrane
Superf icial transverse perineal muscle with
deep perineal ( investing or Callaudet's)
fascia removed

Superf icial perineal (Colles') fascia (cut edge)
Perineal body

Crossed f ibers from superf icial and deep external
sphincters to superf icial transverse perineal muscle

Par rs*  o fex terna lana l  I  PeePr
soh inc ter 'mus; i ; -  

-  
J  Super f i c ia l  /

'  (  Subcutaneous

. ( Puoococcygers
Levatoran i  musc le  {  Puborec ta l i s /

(  l l i ococcygeus-
C lu teus  max imus musc le

Anococcygeal body ( l igament) (posterior extensions
of superf icial external anal sphincter muscle)

"Parts variable and often indist inct

Rectum Plate 395



Actual and Potential Perineopelvic Spaces

Sagittal section

Peritoneum

fascia

Rectal
fascia

Retropubic
(prevesical)
space (of Retzius)

Rectal
fascia

Presacral
fascia

Presacral
space

Rectovesical
or rectoprostatic
(Denonvil l iers')
fascia (septum)

Recto- ( Retrovesicall
vesical I P1g1ss16l-
space ( Retroprostatic

Sphincter urethrae

DeeP and superficial-
transverse perineal muscles

Deep (Buck's) fascia of penis
Superficial perineal (Colles') fascia

*Parts variable and
often indistinct

Levator ani muscle
and fascia of
pelvic diaphragm

Deep postanal space

Anococcygeal body (l igament)

Superficial postanal space (part
of perianal space)

Submucous space

Perianal space

Bulbospongiosus muscle and deep perineal (Gallaudet's) fascia

Superficial perineal compartment (space or pouch)

Perineal membrane,
Deep transverse perineal muscle and
Superficial transverse perineal muscle
(cut away) to expose
Anterior recess of ischioanal fossa

-Preanal communication (inconstant) between
right and left ischioanal fossae

Pus in ischioanal fossa

Posterior communication between right and left
ischioanal fossae via deep postanal space
deep to anococcygeal body (l igament)

Gluteus maximus muscle and
Sacrotuberous l igament
(cut)
Posterior recess of ischioanal fossa

Perineal view {ft*4
Spread of perineal abscess in perineal spaces

Plate 396 Rectum



Median (A) and paramedian (B) sagittal MR images of female pelvis

A B

Anal canal
External os of cervix
Dural ( thecal)  sac
Pubic symphysis
Rectum

Median (C) and paramedian (D) sagittal MR images of male pelvis

c

Corpus spongiosum
Corpus cavernosum
Glans penis
Pubic symphysis
Prostate

Pelvic Scans: Sagittal MR lmages

Rectus abdominis muscle
Sacrum
Uterus
Urinary bladder
Vagina

RA
s
U
UB
v

A
c
D
P
R

R
s
T
U

c
cc
G
P
PS

Rectum
Sacrum
Testis
Urinary bladder

Regional Scans Plate 397



Arteries of Rectum and Anal Ganal (Male|

Posterior view Left col ic artery Inferior mesenteric artery
Ascending branch Abdominal aorta

Descend ing  branch Inferior vena cava

Sigmoid arteries Median sacral artery

Marginal artery Common i l iac artery

Rectosigmoid arteries External i l iac artery

Super ior
rectal
arrery
(bifurcation)

Internal i l iac artery

Lateral sacral artery

Superior gluteal
artery

Inferior
gluteal
artery

Obturator artery

Internal  pudendal

Middle
rectal
artery

lsch ia l  sp ine

Obturator
in ternus muscle

lnternal
pudendal artery

Pudendal canal (Alcock's)

lschial tuberosity

Coccygeus ( ischiococcygeus) muscle

Inferior rectal artery

Anus

External anal
sphincter  muscle

Puborecta l is  muscle
(severed)

artery

ical artery

nferior vesical artery

to ductus deferens

Superior vesical artery

Middle rectal artery

Inferior rectal artery Nr

Plate 398

Levator ani muscle
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lnferior vena cava

Common i l iac veins

Median sacral vein

Perimuscular
rectal venous plexus

Veins of Rectum and Anal Ganal (Femalel

Inferior mesenteric vein (to portal vein
via splenic vein)

S igmoid  ve ins

Superior rectal vein (bifurcation)

External i l iac vein

Internal i l iac vein

Obturator vein

Superior vesical and
uterine veins (from
uterine venous plexus)

Middle rectal vein

nternal pudendal vein

Communication between internal
and perimuscular rectal plexuses

aginal vein (from vaginal
venous plexus)

lnferior vesicular vein

Internal pudendal vein in
pudendal canal (Alcock's)

lnferior rectal vein

between internal
and external venous plexuses

Internal rectal plexus

Anterior view

External rectal olexus

Vasculature

4{tr
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Arteries and Veins of Pelvic Organs: Female

Anterior view

Renal
artery
and vein

Kidney

Ovarian
artery
and vein

Ureter

Inferior
vena cava

Psoas major
muscle

Peritoneum
(cut edge)

Suspensory
l igament
of ovary
contains
ovanan
vessels

Rectum

Ovary

Uterine
(fallopian)

Uterus

Round
l igament
of uterus

Vagina

Urinary
bladder

Medial

Renal artery and vein

Ovarian artery and vein

Abdominal aorta

Ureter

Inferior mesenteric artery

Psoas major muscle

Common il iac artery

Median sacral vessels

Superior rectal artery (cut)

l igament of uterus (cut)

artery

nternal i l iac artery
Anterior division

External iliac arterv

Obturator artery and nerve

Umbilical artery
(patent part)

Middle rectal artery

Uterine arterv

'aginal artery

Inferior vesical artery

Round ligament
of uterus (cut)

Superior vesical arteries

ior epigastric
artery and vein

Umbilical artery
(occluded part)

Superior vesical arteries

Medial umbilical l igament

Median umbilical l igament (urachus)

umbilical fold

*{r
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Arteries and Veins of Testis

Renal vessels

lnferior vena cava

Abdominal aorta

Testicular vessels
(part of spermatic cord)
Ureter

In fe r io r
mesenteflc arterY

ommon i l iac  vesse ls

ln te rna l  i l i ac  vesse ls

External i l iac vessels

Inferior vesical
artery

Inferior epigastr ic
vessels

Artery to ductus
deferens

Cremasteric
vessers

Testicular vessels
in spermatic cord

Femoral
vessels

Superficial
external
pudendal
vessels (cut-Pass
superf icial to
spermat ic  cord)

Deep external
pudenda l
vessels

Pampiniform
venous p lexus

Deep dorsal vein
and dorsal
arteries of
pen is  under
deep (Buck 's )
fascia of penis

4{r

Anterior view

Vasculature Plate 4Ol



Arteries and Veins of Pelvis: Female

Median sacra l
arrery Abdomina l  aor ta

l l i o l umbar night  I  Common i l iac
Left I arteries In te rna l  i l i ac  a r te ryartery Poster io r  d iv is ion

Anterior divisionLateral
sacral
arteries

Super ior
g luteal
ar ter

Pi r i fo rmis
musc le

In fe r io r
g lu tea l
artery

In te rna l
pudenda l
ar te ry

Coccygeus
( isch iococcygeus
musc le

Sacrotuberous
ligament----

Obturator fascia
(o f  ob tura tor  in te rnus  musc le

In te rna l  pudenda l  a r te ry
in  pudenda l  cana l  (A lcock  s t

4{tr

External i l iac artery

Umbil ical artery (patent part)

Obturator artery

Midd le  rec ta l  a r te ry

Uter ine  ar te ry

Vaginal artery

Inferior vesical artery

Superior vesical arteries

Media l  umbi l i ca l  l igament
(occluded part of umbil ical artery)

Pubic symphysis

Right paramedian section:
lateral view

Levator  an i  musc le  {cu t  edge

Super io r  g lu tea l  a r te r

Umbi l i ca l  a r te ry  (pa ten t  par t )

Obturator artery

Pir i formis muscle

In te rna l  pudenda l  a r

I nferior gluteal artery

Coccygeus ( i sch iococcygeus)  musc le

Middle rectal artery-----j

U ter ine  ar te ry

Vaginal artery

In fe r io r  ves ica l  a r t

In te rna l  pudenda l  a r te r

Inferior rectal arte

Super io r  ves ica l  a r te r ies

Media l  umbi l i ca l  l i samenr
(occ luded d is ta l  par t  o f  umbi l i ca l  a r te ry )

Abdomina l  aor ta

Inferior vena cava

Right  common i l iac  a r te ry

Left common i l iac artery

Ureters

External i l iac artery (cut)

In te rna l  i l i ac  a r te ry
Poster io r  d iv is ion
Anter io r  d iv is ion

tura tor
cana l

Obturator
tn le rnus
musc le

Levator ani
musc le

Plate 4O2 Vasculature



left paramedian section:
lateral view

lnferior vena cava

Right obturator

Right  umbi l ica l  ar ter
(patent part)

Superior vesical artery

Umbilical artery
(occluded part)

Deep
circumflex
i l iac

Inferior
epigastric
vessels

Ductus
deferens
and i ts artery

Med ia l  umbi l i ca l
l igament

Median umbi l ica l
l igament (urachus)

Superior
vesical artery

Superficial
dorsal vein
of

Deep dorsal vein
and dorsal
artery of

Deep (Buck's)
fascia of pen

Testicular a

Pampiniform
(venous)

Artery to ductus deferens

Vesical (retropubic) venous plexu6

Arteries and Veins of Pelvis: Male

Abdominal aorta

Common il iac vessels

Median sacral vessels

External i l iac vessels (cut)

Internal i l iac vessels

ll iolumbar arterv

teral sacral artery

Superior gluteal artery

Obturator artery

Umbilical artery

Ureter (cut)

Inferior gluteal artery

Inferior vesical artery

Middle rectal artery

Internal pudendal
artery

Ductus deferens and
its arterv

Prostatic branches of
inferior vesical artery

Inferior rectal arterv

venous plexus

Sphincter urethrae muscle

Perineal artery

Posterior
scrotal
arteries

Inferior
vesical

Branch to prostate

Urethral branches

Capsular branches

Hyperplastic middle lobe

Hyperplastic lateral lobe

Sohincter urethrae mucle

lnternal pudendal artery
on superior aspect of perineal membrane

Arterial supply of prostate
(Frontal section, anterior view of
specimen with benign hyperplasia)

Vasculature Plate 4O3



Arteries and Veins of Perineum and Uterus

Posterior
labial artery

I sch i ocavernosu s
muscte

Bulbospongiosus
muscle

Superf icial
perineal space

Perineal
membrane

Perineal
artery

Superficial
transverse
perineal
muscle

Perineal
art

Internal
pudendal
artery in
pudendal
canal
(Alcock's)

Inferior
rectal artery

External anal sphincter muscle

Note: Deep perineal (investing or
Callaudet's) fascia removed from
muscles of superficial perineal space.

Dorsal artery of clitoris

Deep artery of clitoris

Bulb of  vest ibule

Compressor urethrae muscle

Artery to bulb of vestibule

Creater vestibular (Bartholin's) gland

Deep transverse perineal muscle

Internal pudendal (clitoral) artery

Perineal membrane (cut away)

Perineal artery (cut)

Superficial perineal (Colles')
fascia (cut and reflected)
to open superficial perineal space

Internal pudendal artery
in pudendal canal (Alcock's)

Inferior rectal artery

Round ligament
Tubal

Branches
of
uterine
artery

Ovarian vessels

Tubal branches of ovarian vessels

Vaginal branches of uterine

Vaginal arter

Levator ani

Perineal membrane

Internal pudendal artery

Perineal a

Superficial perineal space

Plate 4O4

Superficial perineal (Colles') f,
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External
spermatic
fascia over
testis
ano
spermatic cord

Bulbospongiosus
muscle

I sch i ocavernosu s
muscle

Perineal
membrane

Perineal body

Superficial
transverse
perineal
muscle

Transverse
perineal
arter

Superficial
perineal
(Colles') fascia
(cut edge

Pudendal
canal (Alcock'

Note: Deep perineal
(investing or
Gallaudet's) fascia
removed from muscles
of superf icial perineal space

Arteries and Veins of Perineum: Male

Superficial (dartos) fascia of scrotum

Septum of scrotum

Posterior scrotal arteries

Deep (Buck's) fascia of penis

perineal (Colles') fascia (cut edge)

Superficial perineal space (opened)

Perineal artery and vein

Internal pudendal artery passes superior
to perineal membrane

rficial transverse perineal
muscle and transverse perineal
arterv (cut and reflected)

Internal pudendal vessels and
pudendal nerve (cut) in pudendal
canal (Alcock's) (opened up)

lnferior rectal arterv

Inferior fascia of pelvic diaphragm
(roof of ischioanal fossa)

4{tr
Transverse perineal l igament (anterior
thickening of perineal membrane; -

Deep artery of penis

Deep dorsal vein of peni

Dorsal arterv and nerve of

Deep artery of penis

Dorsal artery of penis

Urethral artery

Perineal membrane (cut edge)

Artery of bulb of penis

Internal pudendal artery

Perineal artery (cut)

Internal pudendal vessels in pudendal canal (Alcock's)

Superficial perineal (Colles') fascia (cut edge)

Vasculature Plate 4O5



Lymph Vessels and Nodes of Pelvis and Genitalia: Female

Later . r l  aor t i c  ( lunrbar )

nodes

Preaor t i c  l ynrph  nodes

Pronrontor ia l  (m ic ld le  sacra l )  nodes

Conrnror-r i l iac r-rodes

( L a t e r a l )  s a c r a l  n o d e

l n t e r n a l  i l i a c  n o d e

L a t e r a l  ( s u p e r i o r )

e x t e r n a l  i l i a c  n o d e

Obtura tor  r rode

S u  per i i c ia  I
i n g u i n a l
nodes

Hig ,hes t
deep
i n pl,u i r-ra l
no(le
(o f  C loquet )

f )een

i n g u i n a I
nodes

t , /

Nr
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lnferior nodes
(vert ical group)

Superolateral nodes
(horizontal group

Suoeromedial nodes
(horizontal group)

Lymph Vessels and Nodes of Perineum: Female

Highest deep
inguinal
node
(of Cloquet)

'ascia lata (cutaway\

vessels and nerve

Deep inguinal nodes

4{tr

Vasculature Plate 4OZ



Lymph Vessels and Nodes of Pelvis and Genitalia: Male

Preaort ic nodes

Pathways from testes along
testicular vessels

Common i l iac  nodes

Promontor ia l

y
:  t .

Lateral) sacral node

In terna l  i l i ac  nodes

Externa l  i l i ac  nodes

Highes t  deep ingu ina l
node (o f  C loquet )

Deep ingu ina l  nodes

Super f i c ia l  ingu ina l  nodes

Preaort ic node

Promontorial node

In terna l
i l i ac  nodes

sacral) nodes

(Midd le
and la te ra l )
sacral nodes

Pathway
alongside
rectum to
(midd le  and
lateral) sacral
nodes

i s

Presymphyseal node Common i l iac

Externa l  i l i ac  nodes

Pathway along inferior vesical vessels
to  in te rna l  i l i ac  nodes  (p r inc ipa l  pa thway)

Pa lhway over  b ladder  to  ex terna l  i l i ac  nodes

Prevesical plexus and pathway (broken l ine\
to external i l iac nodes

Pathway (broken / ine) from lower
pros ta te  and membranous ure thra
a long in te rna l  pudenda l  vesse ls  (beneath
pe lv ic  d iaphragm)  to  in te rna l  i l i ac  nodes

Plate 4O8 Vasculature



Splanchn ic
nerves

Subcos ta l  nerve  (T12)

l l iohypogastr ic nerve

l l ioinguinal nerve

5ympathet ic  t runk
and gang l ia

Cenitofemoral
nerve

Lateral femoral
cutaneous nerve

Femoral branch
ano
Cen i ta l  b ranch
of genitofemoral
nerve

Femoral nerve

Lateral femoral
cu taneou s
nerve

Femoral
b ranches o f
genitofemoral
nerve

Anter io r
cu taneous
branches o f
femoral nerve

5
I

Creater
Lesser
Least

Nerves of External Genitalia: Male

See also Plates 165, 166, 318

Cel iac  gang l ia

Super io r  mesenter ic  gang l ion

gang l ia

Lumbar  sp lanchn ic  nerves

nferior
mesenteflc
gang l ion

Testicular artery
and p lexus

Super ior
hypogastric
plexus

l n fe r io r
hypogastr ic
(pelvic)
p rexus

Ductus
deferens
and p lexus

Testicular
artery
and p lexus

Anter io r  cu taneous
branch of i l iohypogastr ic

Cenital branch of senitofemoral nerve

Anterior scrotal nerve (from i l ioinguinal nerve)

4{ry

lnnervation

Dorsa l  nerves  o f  pen is

Plate 4O9



Nerves of Pelvic Viscera: Male

Anterior vagal trunk

Posterior vagal trunk
and
Celiac branch

lnferior phrenic arteries and

Left gastric artery and gastric

Celiac ganglia, plexus, and trunk

Left aort icorenal ganglion

Superior mesenteric ganglion

Superior mesenteric artery and

Intermesenteric (aortic) plexus

Inferior mesenteric ganglion,
artery and plexus

Ureter and ureteric plexus

Superior hypogastric plexus

Superior rectal artery and plex

Hypogastr ic ner

Nerve from inferior
hypogastr ic plexus
to sigmoid and descending
colon (parasympathetic)

Sacral splanchnic nerves
(sympathetic) 1_

Inferior hypogastric
(pelvic) plexus -

Obturator nerve
and artery

Ductus deferens
and plexus

Vesical plexus

Rectal plexus

Prostatic plexus

Cavernous nerves
of penis

T10 spinal nerve (ventral ramus)

te and gray rami communicantes

Diaphragm

Left renal artery
and plexus

L1 spinal  nerve
(ventral ramus)

1st ,  2nd,  3rd lumbar splanchnic nerves

Crav rami communicantes

Sympathetic trunk and ganglia

5th lumbar splanchnic nerve

L5 spinal nerve (ventral ramus)

Lumbosacral trunk

Cray rami communicantes

S1 sp ina l  nerve
(ventral ramus)

ic  sp lanchnic
nerves
(parasympathetic)

al plexus

Piriformis muscle

Cluteus maximus
muscle and sacro-
tuberous l igament

Coccygeus (ischiococcygeus)
muscle and sacrospinous
l igament

Pudendal nerve

ator ani muscle

nferior anal (rectal) nerve

Perineal nerve

Dorsal nerve of penis

Plate 41O

Posterior scrotal nerves

Innervation



t
t

Per inea l
nerves

#
f

Perforat ing
curaneous nerve

Anococcygeal nerve

Sacrotuberous l igament (cut)

Nerves of Perineum: Male

Dorsal nerve of penis

Per ineal  membrane (cut to show
neurovascular structures on superior
aspect of perineal membrane)

Dorsal nerve of oenis
(cont inuat ion of
pudendal  nerve supply ing
muscles on superior aspect
of oerineal membrane)

Superf icial perineal
(Colles') fascia (cut
to open superficial
perineal space)

Superf icial and deep
branches of
perineal nerve

nerve of penis
(passes superior to
per ineal  membrane)

Perineal nerve

Obturator fascia
(of obturator
internus muscle)
Posterior femoral
cutaneous nerve

Pudendal canal
(Alcock's) (opened up)

Pudendal nerve

Pir i formis muscle

Coccygeus ( ischiococcygeus)
muscle -------_--.\

l sch ia l  sp ine

Pudendal nerve

Levator ani muscle

Obturator internus muscle

l n fe r io r  ana l  ( rec ta l )  nerve

Posterior scrotal nerves

Superf icial
Deep

Inferior
c lun ia l  nerves

Inferior anal (rectal)

4{r

ffi

lnnervation

Cluteus maximus muscle (cut) Perineal nerve

Plate 411



Nerves of Pelvic Viscera: Female

See also Plates 165, 166, 318

Sympathet ic  t runk Abdomina l  aor ta
and L2  gang l io

Inferior vena cava

Extraperitoneal
White and
gray raml
communicantes

(su bserous)
fascia

Common
i l iac  vesse ls  \ .
and p lexus

Ureter
nerves In te rmesenter ic

(aor t i c )  p lexus

Ovarian artery
and p lexus

Super ior
hypogastr ic
prexus

Sacral
promontory

Right Super ior
hypogastric
prexushypogastr ic

nerve (cut)

Right  and
left sacral
sympathetic
t runks  and

Common
i l iac  a r te ry
and p lexus

Lumbar
splanchnic

Cray rami
communicantes

gang l ia

Piriformis
musc le

Sacral
splanch n ic
nerves
(sympathetic)

Pelvic
sp lanchn ic
nerves
(parasympathet ic )

Coccygeus ( ischiococcygeus)
musc le

Rectal  p lexus

Rectum (retracted)

Ureter

Peritoneum

Right and left
hypogastr ic nerves

Uterus

eft hypogastr ic nerve

Inferior hypogastr ic (pelvic) plexus

Uter ine ( fa l lop ian)  tube

Ovary

Symphyseal surface of pubis

Ur inary b ladder

Vesical plexus

Uterovaginal plexus

Nr

In te rna l
i l iac artery
ano prexus

External
i l iac artery
and plexus

Ri  gh t  sympathet ic  t runk

Plate 412

(retracted)
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Nerves of Perineum and External Genitalia: Female

Anterior labial nerve
(from il ioinguinal nerve)

Dorsal nerve of clitoris

Posterior labial nerves

'suoer[;.;u; ) B'unth"'
, / - - - -  

-  
)  o tpe r i nea l

,/ ,zDeep ) 
nerve

branch of
posterior femoral
cutaneous nerve

Dorsal nerve of
clitoris passing
superior to
perineal membrane

nerve

nerve rn
pudendal canal
(Alcock's) (dissected)

nferior clunial
nerves

maxtmus
muscle (cut away)

Sacrotuberous l i gament

Perforatin g cutaneous nerve

Inferior anal (rectal) nerves

Anococcygeal nerves

lschial tuberosity

sprne

*fr

Innervation Plate 413



Neuropathways in Parturition

Splanchnic
nerves

Greater
Lesser
Least

Celiac ganglion

Aort icorenal ganglion

Superior mesenteric
gangl ion

Intermesenteric
(aortic) plexus

Lumbar
splanchnic
nerves

l l iohypogastr ic
nerve (Ll )

l l i o ingu ina l  nerve  (11  )

Vesical plexus

Dorsal nerve of clitoris

Posterior labial

Sensory fibers from cervix and upper
vagina accompany pelvic splanchnic nerves
(parasympathetic) to 52,3, 4

Motor fibers to lower uterine segment,
cervix, and upper vagina (parasympathetic)

T7 spinal
nerve (anterior
ramus)

Sympathetic trunk
and ganglia

T1 1 spinal
nerve (anterior
ramus)

Rami  communicantes

I  nerve (T12)

nferior
mesenteric ganglion

Intermesenteric
(aortic) plexus

Superior hypogastric
plexus

Sl spinal nerve
(anterior ramus)

Hypogastric nerves

Pelvic splanchnic
nerves

Inferior hypogastric
(pelvic) plexus

Uterovaginal plexus

Pudendal nerve (S2, 3, 4)

Inferior anal (rectal) nerve

Sensory fibers from lower vagina
and perineum accompany somatic fibers
via pudendal nerve to 52,3, 4

Motor fibers to lower vagina and
perineum via pudendal nerve (somatic)

Sensorv fibers from uterine
body and fundus accompany sympathetic
fibers via hypogastric plexuses to T1 1, 1 2 (11 ?)

Motor fibers to uterine body
dus (sympathetic)

Plate 414 Innervation



lnnervation of Female Reproductive Organs: Schema

Sympathet ic  t runk
and gang l ion

Cray  ramus communicans

Whi te  ramus communicans

Creater
splanchnic nerve

Lesser
sp lanchn ic  ner

Least
sp lanchn ic  nerve

Sympathetic trunk

Lumbar  so lanchn ic

L3 sp ina l  nerve

Ovarian artery and plexus

Uter ine  ( fa l lop ian)  tube

Note: Pain from
intraperitoneal pelvic
viscera (e.g., uterine
contractions) goes via
uterovaginal and pelvic
plexuses, hypogastr ic
nerves/ supenor
hypogastr ic plexus, lower
aort ic plexus, lower
lumbar splanchnic nerves,
sympathetic trunk from
L4 to L5 to soinal nerves
T11, 12. Pain from
subperitoneal pelvic
viscera (e.g., cervical
di lat ion and upper
vagina) goes via pelvic
splanchnic nerves to 52,
3, 4. Afferent fibers from
lower vagina and perineum
go via pudendal nerves

T11  ' - '

Parasympathetic { Preganglionic Afferent fi[s15 -

f i be rs  
l pos tgang l i on i c - - - - -

r T 5

'+-

Celiac ganglia and plexus

Aorticorenal ganglia

Superior mesenteric
ganglion

Superior hypogastric
plexus

Hypogastric nerves

-- - - - ln fer ior  extent
of  per i toneum

Sacral plexus

*{r
Pudendal nerve

r12

Ovary
Uterovaginal and inferior
hypogastric (pelvic) plexuses

Pelvic splanchnic nerves

to 52,3, 4.

Sympathetic f Preganglioni6 -
fibers I postganglionic -----

lnnervation Plate 415



Innervation of Male Reproductive Organs: Schema

See also Platos 167, 168

Sympathetic trunk and ganglia

Creater splanchnic nerve (T5-9)

Gray  ramus communicans

White ramus communicans

Lesser splanchnic nerve

Least splanchnic nerve

Upper lumbar splanchnic

Cray  ramus communicans

Testicular arterv and olexus

Ductus deferens and plexus

Inferior extent of peritoneum

Pelv ic  sp lanchn ic  nerves

$2sp3l plgxu5-

Pudenda l  nerve

Inferior hypogastr ic (pelvic) plexus

Vesical plexus

Prostatic plexus

(Creater and lesser) cavernous nerves of penis

Sympathetic { Preganglionic -
f ibers f  postgangl ionic__-__

Parasympathetic
fibers

T1

T11;1

T12

L1.7

L2: ' ;

L3

Cel iac  gang l ia

Superior mesenteric ganglion

Left aort icorenal ganglion

Rena l  gang l ion

Intermesenteric
(aort ic) plexus

nferior mesenteric ganglion

Testicular artery and plexus

Superior hypogastric plexus

Hypogastric nerves

Ductus deferens
and plexus

i c  sp lanchn ic
nerves

Sacral plexus

Pudendal nerve

Dorsal nerves of penis

Epid idymis

Testis 4{F

Afferent fibers -Preganglionic
Postgangl ionic-- - - -
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lnnervation of Urinalv Bladder and Lower Ureter: Schema

Spinal  sensory
(dorsal root)
gangl ion

Lumbar part
of spinal cord

Sacral part
of spinal cord

Ascend ing
f ibers

Sympathetic f
fibers I

Sacral plexus

Pelvic splanchnic nerves

Preganglionic
Postgangl ionic  - - - - -

Cray rami
communicantes

sal (posterior) root
Ventral (anterior) root

L2 spinal
nerve (ventral
ramus)

white I Rami
lCraY I communicantes

Pudendal nerve

Vesical plexus

Prostatic

Sphincter urethrae muscle
superior to perineal membrane

Bulbospongiosus

Celiac ganglia

Superior mesenteric ganglion

Aort icorenal ganglion

artery and plexus

lntermesenteric
(aort ic) plexus

Inferior mesenteric ganglion

Superior hypogastric plexus

Hypogastric nerves

Inferior hypogastric
(pelvic) plexus

Urinary bladder

Somatic efferent fibers -

Afferent fibers -

Sympathetic trunk

Descending
fibers

\

f,"--

l  s t  and 2nd lumbar
splanchnic nerves

nerves from
sacral
sympathetic
trunk to
inferior
hypogastric
(pelvic)
plexus

lnnervation

Parasympathetic ( Preganglionic
f i be rs  

i pos tgang l i on i c - - - - -

Plate 417





$ection 6 Upper Limb

Plate 418

Topographic AnatomY

ere Upper Limb

Shoulder and Axilla
Plates 419430

ers Clavicle and Sternoclavicular Joint

lzo Humerus and Scapula:Anterior Views

lzt Humerus and Scapula: Posterior View

ezz Shoulder: Anteroposterior Radiograph

cze Shoulder (Glenohumeral Joint)

lzl Muscles of Shoulder

ezs Muscles of Rotator Cuff

eze Scapulohumeral Dissection

ezz Axillary Artery and Anastomoses around Scapula

eze Pectoral, Clavipectoral, and Axillary Fasciae

lzs Axilla (Dissection): Anterior View

mo Brachial Plexus: Schema

Arm
Plates 43t4il5

csr Muscles of Arm: Anterior Views

esz Muscles of Arm: Posterior Views

ess BrachialArterY in Situ

ege Brachial Artery and Anastomoses around Elbow

lss Arm: Serial Cross Sections

Atlas of Human AnatomY



Upper Limb

Elbow and Forearm
Plates 436-451

r3e Bones of Elbow

eez Elbow: Radiographs

ese Ligaments of Elbow

lgg Bones of Forearm

clo Individual Muscles of Forearm: Rotators of Radius
eer Individual Muscles of Forearm: Extensors of Wrist and Digits
llz Individual Muscles of Forearm: Flexors of Wrist
elg Individual Muscles of Forearm: Flexors of Digits
lec Muscles of Forearm (Superficial Layer): Posterior View
ss Muscles of Forearm (Deep Layer): Posterior View
ele Muscles of Forearm (Superficial Layer):Anterior View
lez Muscles of Forearm (lntermediate Layer):Anterior View
lle Muscles of Forearm (Deep Layer):Anterior View
lcg Forearm: Serial Cross Sections
eso Attachments of Muscles of Forearm: Anterior View
lsr Attachments of Muscles of Forearm: Posterior View

Wrist and Hand
Pfates 45471

rsz Carpal Bones

lss Movements of Wrist

csl Ligaments of Wrist

ess Ligaments of Wrist (continued)

es6 Bones of Wrist and Hand

lsz Wrist and Hand:Anteroposterior Radiograph
ese Metacarpophalangeal and Interphalangeal Ligaments
css Wrist and Hand: Superficial Palmar Dissections
eeo Wrist and Hand: Deeper Palmar Dissections
eer Flexor Tendons, Arteries, and Nerves at Wrist
lez Bursae, Spaces, and Tendon Sheaths of Hand

464

465

466

467

468

469

47|,

471

Lumbrical Muscles and Bursae, Spaces, and Sheaths:
Schema

Flexor and Extensor Tendons in Fingers

Intrinsic Muscles of Hand

Arteries and Nerves of Hand: Palmar Views

Wrist and Hand: Superficial Radial Dissection

Wrist and Hand: Superficial Dorsal Dissection

Wrist and Hand: Deep Dorsal Dissection

Extensor Tendons at Wrist

Fingers

Neurovasculatune
Plates 472483

ezz Cutaneous Innervation of Wrist and Hand

lzs Arteries and Nerves of Upper Limb

lzl Musculocutaneous Nerve

czs Median Nerve

eze Ulnar Nerve

lzz Radial Nerve in Arm and Nerves of Posterior Shoulder

rzs RadialNerve in Forearm

lzg Cutaneous Nerves and Superficial Veins of Shoulder
and Arm

eso Cutaneous Nerves and Superficial Veins of Forearm

lat Cutaneous lnnervation of Upper Limb

lsz Dermatomes of Upper Limb

ces Lymph Vessels and Nodes of Upper Limb

Regional Scans
Plate 484

eal CT Angiograms of Arteries of the Upper Limb

Atlas of Human Anatomy



Trapezius muscle Anterior view

Pectoralis major
muscle

Cephalic vein

Biceps brachii muscle

Cubital fossa

Cephalic vein

Median cubital vein

Brachioradialis muscle

muscle

Triceps brachii
muscle (long head)

Posterior view

Deltoid
muscle

e/fZN*

Clavicle

Acromion

Deltoid muscle

Palmaris longus
tendon

Flexor digitorum
superficialis tendons

sil ic vein

Intermediate (median)
antebrachial vein

Flexor carpi
radialis tendon

Thenar

Radial
longi tudinal
crease

Common name
of digits

1 Thumb
2 Index
3 Middle
4 Ring
5 Little

Flexor carpi ulnaris tendon
\  Hypothenar eminence Brachioradial is
Proximal palmar crease and extensor

carpi radialis
Proximal digital crease longus muscles

Middle digital crease

Distal digital crease Extensor carpi
radialis brevis
muscte

Extensor poll icis
longus tendon

Extensor indicis
tendon

Triceps
brachii muscle

Long head
Lateral head

Tendon

Extensor digitorum tendons

Site of proximal
interphalangeal (PlP) joint

Site of distal
interphalangeal (DlP) joint

Olecranon of ulna

Flexor carpi ulnaris muscle

Extensor carpi ulnaris muscle

Cephalic vein

Topographic Anatomy Plate 4t I



Glavicle and Sternoclavicular Joint

Right clavicle
Superior surface

Acromia l  end

Trapezo id  l ine Postertor

Cono id  tuberc le
Subc lav ian  groove
( fo r  subc lav ius  musc le )

Trapez ius  musc le

Superior surface

Del to id  musc le

De l to id

Trapezoid Postertor

I
I
I

Sterna l  end

Muscle origins

Muscle insertions

Iigament attachments

Sternocle idomasto id muscle

D' osterior

Coracoc lav icu la  r
l igament

l igament

Cono id  l igamen

Anter io r  s te rnoc lav icu la r  l iqamen

Clav ic le

Subclav ius muscl

Costoc lav icu la r  l i  gament

Costal cart i lages

Subc lav ius  musc le

Sternoclavicular foint

Pectora l i s  ma jor  musc le

to ra l i s  ma jor  musc le

Costoc lav icu la r  l igament

Sternohyo id  musc le

Ar t l cu la r  d isc  o f
s te rnoc lav icu la r  jo in t

Costoc lav lcu la r  l igament

Synchondros is  o f  1s t  r ib

Manubr ium

Sternocostal
(synov ia l )  jo in t

te rna l  synchondros is

I
I

*{ry

Posbrior

4a

Inferior surface

Anterior -

' ' " i t ' .

\fEr.

Radia te  s te rnocos ta l  l i samen

Plate 419 Shoulder and Axilla



Acromial angle

Supraglenoid
tubercle.-

Anatomical neck

Creater tubercle

Lesser tubercle

Surgical neck

lntertubercular
sulcus

Crest of
SreaIer

Crest of
lesser tubercle

Deltoid tuberosity

Media l
supracondylar ridge.

Lateral

Radial
fossa

Lateral
epicondyle

Capi tu lum

Coronoid fossa

4{tr

Humerus and Scapula: Antelior Views

Acromion Coracoid process Clavicle (cut)

Superior angle

Superior border

scapular notch

Neck

Medial border

Subscapular fossa

Cleno id
cavity of
scapura

lnfraglenoid tubercle

Lateral border

Head of
numerus

Inferior angle

Trapezius muscle

Humerus
Pectoralis minor muscle

muscle

Biceps  brach i i  musc le
( long head)

Supraspinatus muscle

Subscapularis muscle

Coracobrachial is muscle
and
Biceps brachi i  musc
(short head)

Triceps
brachi iPectoralis major muscle

Latissimus dorsi muscle

Teres major muscle

Deltoid m

Trochlei Coracobrachialis muscle

Media l  eo icondv le Brachia l is  muscle

Brachioradialis muscle

Extensor carpi radialis longus muscle

Common extensor tendon
(extensor carpi radial is brevis, extensor

digitorum with extensor digit i  minimi,
and extensor carpi ulnaris muscles)

Brach ia l i s  musc le

Supinator muscle

Subscapularid
muscle

Muscle attachments
I Origins
I Insertions

Pronator teres muscle (humeral head)

Common f lexor tendon

Flexor digitorum superficialis muscle
(humeroulnar  head)

Pronator teres muscle (ulnar head)

Flexor poll icis longus muscle (ulnar head)

(flexor carpi radialis, palmaris longus,
flexor carpi ulnaris and flexor digitorum
superficialis [humeroulnar head] muscles)

muscle
( long head) atus

anterior
muscle

Shoulder and Arilla

Biceps brachi i  muscle

Plate 42O



Humerus and Scapula: Posterior View

Suprascapular notch

Superior border

Supraspinatus muscle

Rhomboid
mtnor
muscle

Rhomboid
maJor
muscle

Infraspinatus
muscle

Latissimus dorsi
musc le  (smal l
sl ip of origi

Super io r  ang le

Supraspinous fossa

Spine

Neck

Infraspinous fossa

Medial border

Lateral border

Inferior angle

Trapezius
muscle

Triceps
brachi i
muscte
( long head)

Teres minor
muscle

Teres major
muscle

Deltoid muscle

aspinatus muscle

Infraspinatus muscle

Teres minor muscle

Triceos brachi i  muscle
(lateral head)

Brachial is muscle

iceps brachi i  muscle
(med ia l  head)

Medial
supracondylar r idge

Scapula

Croove for
circumflex
scapular
vessels

Humerus

angle

Notch connecting
supraspinous and
Inlrasprnous tossae

Greater tubercle

Head of humerus

Anatomical neck

Surgical neck

Infraglenoid tubercle

Deltoid tuberosity

Radial groove

Lateral
supracondylar r idge

Olecranon fossa

Lateral eoicondvle

Trochlea

Croove for ulnar nerve

Medial epicondyle

Triceps brachi i

Common flexor tendo

Muscle attachments

I Origins

I Insertions

Common extensor tendon

*{r

Plale 421

Anconeus muscle
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Shoulder: Anteroposterior Radiograph

See also Plate 420
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Shoulder (Glenohumeral Joint|

Anterior view

Acromioc lav icu la r  jo in t  capsu le
( incorporat ing acromioclav icular  l igament)

Acromion

Coracoacromial l igament

Supraspinatus tendon (cut)

Coracohumeral l igament

Creater tubercle and
Lesser tubercle
of  humerus

Transverse humeral l igament

Intertubercular tendon sheath
(communicates with synovial cavity)

Subscapularis tendon (cut)

Biceps brachi i  tendon ( long head)

Clavicle

Superior transverse
scapular l igament and
suprascapular notch

process

Communication oI
subrtendinous
bursa of subscapularis

Broken line indicates
position of subtendinous
bursa of subscapularis

Anterior
view

Deltoid
muscle
(reflected)

Capsular
l igament

Acromion

Supraspinatus
(fused to capsule)

Subdeltoid bursa

Infraspinatus tendon
(fused to capsule)

Clenoid cavity (cart i lage)

Teres minor tendon
(fused to capsule)

Synovial membrane (cut edge)

Open ing  o f  sub tend inous
bursa of  subscaoular is

Capsular
ligaments

acoacromial l igament

Coracoid process

oracohumera l  l igament

Biceps brachii tendon
( long head)

Super ior  g lenohumeral
l igament

Subscaoular is  tendon
(fused to capsule)

Middle g lenohumeral
l igament

In fe r io r  g lenohumera l
l igament

aspinatus muscle

Subdeltoid bursa fused with
subacromial bursa

Subscapularis muscle

Deltoid
muscte

Cleno id

Cleno id
cavity of
scapula

Axillary recess

Coronal section through joint

4{r

Subdeltoid bursa
Supraspinatus tendon

Capsular l igament

Svnovial membrane

Plate 423

loint opened: lateral view

labrum
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Trapezius muscle

Deltoid
musc le

Triangle of auscultation

Posterior view

Anterior view

Acromion

Deltopectoral tr ian gle

Deltoid muscle

Deltoid branch of
thoracoacromial artery

Cephalic vein

Semispinalis capitis muscle I Not .onn".t"d

splenius capitis muscle I 
to upper l imb

Spinous process of C7 vertebra

Levator scapulae muscle

Muscles of Shoulder

Rhomboid minor  muscle

id major muscle

Supraspinatus muscle

Spine of  scapula

lnfraspinatus muscle

Teres minor muscle

Teres major muscle

issimus dorsi muscle

Long head ) of tricePs
> Dracnl l

Lateral head ! muscle

Spinous process of
T12 vertebra

Trapezius muscle

Omohyoid muscle and
investing layer of
deep cervical fascia

Sternocleidomastoid
muscle

-Sternum

Pectoralis
maJor
muscte

Biceps f Long head,
Dracnil 1
muscle ( Short head

Triceps brachii muscle
(lateral head)

Latissimus dorsi muscle

Serratus anterior muscle

6th costal cartilage

'Anterior laver of
rectus sheath

External oblique muscle

Shoulder and Axilla Plate 424



Muscles of Rotator Guff

Superior view
Coracoc lav icu la r l igament  {"t Trapezoid l igament

Cono id  l igamenl

Superior border of sca

Subscapularis muscle

Coracoacromial l igament

Coracoid process

Superior transverse
scapular  l igament  and
suprascapular notch

Coracoid orocess

Spine of scapula

Supraspinatus muscle

Posterior view

ubscapularis tendon

oracoacromial l i  gament

ular  jo int

Supraspinatus
tendon

4{r

nfraspinatus muscle

I nfraspinatus
tendon

Teres minor
tendon

Biceps
brachi i
tendon
( long
head)

Acromion

Supraspinatus
tendon

Infra-
spinatus
muscle

Teres
mtnor
muscle

Subscapular i6
Axil lary nerve

Plate 425

Anterior view
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Brachial  p lexus

Subclavian ar tery and vein

Super ior  thoracic ar tery

External  intercostal  membrane
anter ior  to internal  intercostal  musc

Perforat ing branch of  interna
thoracic ar tery and anter ior
cutaneous branch of  intercostal  nerve

lntercostobrachial  nerve

External  intercostal

Lateral  thoracic ar tery

Lateral  cutaneous branches
of intercostal  nerves and
poster ior  intercostal

Serratus anter ior

Scapulohumeral Dissection

Levator scapulae muscle

Accessory nerve (Xl)

Scapula (rettacted\

Subscapular is
muscle

major muscle

Long thoracic nerve

Coracoacromial  l igament

coid process

Suprascapular  ar terY and nerve

Lateral view

Phrenic nerve

(  An te r i o r '
Scalene muscles {  t r , t idate -

( Posterior

Anterior view

Acromion

Supraspinatus tendon

Creater  tubercle of  humer

Subscapular is  tendon

lnter tubercular  tendon sheath

Anter ior  c i rcumflex humeral  ar tery

Biceps brachi i  tendon
( long head) (cu

Axi l lary nerve and
poster ior  c i rcumflex
humeral  ar tery

Quadrangular  space

Radial nerve -/-)

Coracobrachial is  muscle

Triangular

Lat iss imus dors i  muscle

Posterior view

Super ior  t ransverse scapular
l igament and suprascapular
notch

Supraspinatus muscle tcut)

Spine of  scapula

I  nfraspinatus muscle (cut)

Tr iangular  space wi th
ci rcumflex scapular  ar tery
deep to space

Teres major  muscle

Pectoral is  minor tendon (cut)

Super ior  t ransverse scaPular
l igament and suPrascaPular
notch

Biceps brachi i  tendon
(short head) (cut) and
coracobrachial is  tendon

bscapular is  muscle

Subscapular artery

Lower subscapular nerve
(to teres maior muscle)

Circumflex scapular artery

Thoracodorsal artery and
nerve ( to lat iss imus dors i
muscle)

4{tr

Subscapular is  muscle

Teres maior muscle

Suprascapular  ar tery and nerve

Acromion

nfraspinatus tendon (reflected)

capsule of  shoulder

Deltoid muscle (reflected)

Teres minor muscle

Quadrangular  space
transmit t ing axi l larY
nerve and posterior
c i rcumflex humeral  ar terY

Super ior  lateral  brachia l
cutaneouS nerve

Profunda brachi i  (deeP
brachial )  ar tery and

Radial  nerve
shown between

eral  head and
Lone head of
trice-ps brachii muscle

Shoulder and Axilla Pfate 426



Axillary Artery and Anastomoses around scapula
See also Plates 33, 434

scending cervical artery

Anterior view Transverse cervical artery Inferior thyroid artery

Suprascapular artery Thvrocervical trunk

Acromion and
acromial anastomosis

Subclavian artery

Anterior scalene muscle

Dorsal scapular Clavicle (cut)

Coracoid process
Superior thoracic
artery

Anterior circumflex Thoracoacromial artery
humeral artery

cular branch

Posterior circumflex Acromial branch

Deltoid branch

Pectoral branch

humeral artery

Subscapular art

Circumflex
scapular arl 1, 2, 3 indicate 1st,

2nd, and 3rd parts of
axillary arteryBrachial artery

Thoracodorsal a

Lateral thoracic

Levator scapulae mu

Dorsal scapular art

Supraspinatus muscle (cut)

Superior transverse
scapular  l igament
and suprascapular notch

Spine  o f  scapu la

Infraspinatus muscle (cut)

Teres minor muscle (cut)

Teres major muscle

Nr
Omohyoid muscle ( inferior bel ly)

Suprascapular artery
Acromial branch of
thoracoacromial artery

Acromion and
acromial plexus

Infraspinous
branch of
suprascapurar
artery

Posterior
circumflex
humeral
ar tery ( in
quadrangular
space) and
ascending and
descending
branches

Circumflex
scapular artery

Lateral head

Long head

Plate 427

Posterior view
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Pectoral, Glavipectoral, and Axillary Fasciae

Thoracoacromial arter

Coracoid process

Cephalic vein

Deltoid
muscle

Pectoralis
maJor
muscle (cut)

Biceps
brachii
muscle
Short head
Long head

Brachial fascia
(cut edge) over
coracobrachial is
and biceps brachi i
muscles

Trapezius muscle

muscle invested by
fascia of infrahyoid muscles

Clavicle

Fascia investing
subclavius muscle*

Costocoracoid li gament*

Costoclavicular l i  gament

Costocoracoid membrane*

Fascia investin g pectoralis
minor muscle*

Suspensory l igament of axil la*

Pectoralis major muscle and
pectoral fascia (superficial
and deep layers)

Latissimus dorsi fascia

Serratus anterior fascia

Axillary fascia (anterior part)

Oblique parasagittal section of axilla

Trapezius muscle

( Lateral cord -
Brachial plexus 

J Posterior cord
( Medial cord-

Supraspinatus muscle

scapura 
{ ;U;

Infraspinatus muscle

Subscapularis muscle

Teres minor muscle

Teres maior muscle

Latissimus dorsi muscle

Nr
Omohyoid muscle

lavicle

Subclavius muscle and fascia*

ostocoracoid l i gament*

Thoracoacromial artery and cephalic vein

ostocoracoid membrane*

Lateral pectoral nerve

Axil lary artery and vein

Pectoralis major muscle and fascia

Pectoral is minor muscle and fascia*

Medial pectoral nerve

Suspensory l igament of axil la

Axi llary fascia (fenestrated)

*Components of clavipectoral fascia
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Axilla (Dissection|: Anterior View

Thoracoacromial artery

Pectoral is minor tendon (cut) Acromia l  b ranch

Coracoid process

Acromion

Triceps
brachii
muscle

scapular

Brachia l  ve in i
Teres major muscle

Ulnar nervi:
Subscapular artery

Median nerve Latissimus dorsi muscle

Brachial arterf Thoracodorsal artery and nerve

Media l  an tebrach ia l
cu taneous nerve

Upper subscapular nerve

Serratus anter ior  muscle
Bas i l i c  ve in

Ulnar nerve
Media l  b rach ia l
cutaneous nerve

Intercostobrachial
nerve

Circumflex
scapular artery

Lower sub-

Lateral thoracic artery and long thoracic nerve

Deltoid branch

Clavicular branch

Pectoral branch

Axillary artery

Clavicle and
subclavius
muscle
(cut)

1 st rib

Brachia l  p lexus

Suoerior thoracic arterv

Lateral pectoral nerve

Ansa pectoralis Medial pectoral nerve

Suprascapular artery and nerve

Dorsal scapular artery and nerve

Transverse cervical artery

Anterior scalene
musc le

Sternocleidomastoid
muscte

Phren ic
nerve

Omo-
hyo id
muscte

Subclavian
artery and vein

Trapezius
muscte

Cepha l ic  ve in

Musculocutaneous nerve

Anterior circumflex humeral artery
Axil lary nerve and posterior
circumflex humeral artey

Pectoral is major muscle (cut)

Coracobrachial is muscle

Deltoid muscle

Biceps  brach i i  musc le

Musculocuta-
neous nerve

Brachi
muscle

Profunda
brachi i
(deep
brachia l )
artery
Radial nerve

*{r
Pectoral is minor (cut)

Plate 429 Shoulder and Axilla



Brachial Plexus: Schema

Note: Usual composition shown.
Prefixed plexus has large C4
contribution but lacks T1.
Postfixed plexus lacks C5 but
has T2 contribution.

Dorsal scapular
nerve (C5)

To phrenic
nerve

Contribution
from C4

Contribution
from T2

jt(\$\Ss
Dorsal
ramus

Suprascapular
nerve (C5,6)

To subclavius
nerve (C5,6)

..ts"
a-

Lateral pectoral
nerve (C5,6,  7)

^"$'"
Muscu locutaneou s
nerve (C5,6,  7

Axil lary
nerve (C5, 6)

Radial nerve
(c5 ,6 ,7 ,  8 ,T1 )

Median nerve
(c5 ,6 ,7 ,  8 ,T1

Ulnar nerve
(c7,8,T"1

Inconstant contribution

fo longus coll i
and scalene
muscles
(c5 ,6 ,7 ,9 )

1 st intercostal nerve

Long thoracic
nerve (C5, 6, 7)

Medial pectoral nerve (C8, T1)

Medial brachial cutaneous nerve (T1 )

antebrachial cutaneous nerve (C8, Tl)

Upper subscapular nerve (C5,6)

acodorsal (middle subscapular) nerve (C6, Z 8)

subscapular nerve (C5, 6) 4{r
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Muscles of Arm: Anterior Views
See also Plate 474

Coracoacromia l  l igament

Subdel to id bursa

Creater tubercle,
Lesser tubercle
of  humerus

Inter tubercular
tendon sheath

Del to id muscle
(reflected)

Pectoral is major
muscle (reflected)

Anterior circumflex
humera l  a r te ry

Acromion

Coracoid process

Pectoralis minor tendon (cut)

Subscapularis muscle

Musculocutaneous nerve (cut)

Coracobrachia l is  muscle

Circumflex scapular artery (cut)

Teres major muscle

Latissimus dorsi muscle

Biceps f  Long hei
oracnil \
muscle (  Short  ne

Brachial artery (cut)

Median nerve (cut)

Brach ia l i s  musc le

Lateral antebrachial
cutaneous nerve

Bic ip i ta l  aponeuros is

Biceps brachi i  tendon

Brach io rad ia l i s  musc le

Pronator teres muscle

Flexor carpi
rad ia l i s  musc le

B iceps  brach i i
tendons (cut)

Shor t  head
Long head

Coracobrach ia l i s  musc le

Muscu locu taneous ner
Branch to biceps brachi i  (cut)

De l to id  musc le  (cu t )

Lateral intermuscular septum

Lateral epicondyle of humerus

Lateral antebrachial cutaneous nerve

Head of radius

B iceos  brach i i  tendon

Rad ia l  tuberos i ty

Superficial layer

Brach ia l i s  musc le

Medial
in termuscular
septum

Medial
epicondyle
o f  humerus

Tuberosity of ulnaNry

Plate 431

Deep layer
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Muscles of Arm: Posterior Views

Acromion Superficial layer

Supraspinatus muscle

ater tubercle of humerus

Infraspinatus muscle

Teres minor muscle

Axi l lary nerve and posterior
circumflex humeral artery

Deltoid muscle (cut and ref lected)

Superior lateral brachial cutaneous nerve

.ateral head I of Triceps brachi i  muscle-endon 
)

Brach io rad ia l i s  musc le

Teres maior muscle

Posterior brachial
cu taneous nerve
(from radial nerve

Medial inter-
muscu lar  sep tum

Ulnar nerve

Media l  ep icondy le
of  humerus

Olecranon o f  u lna

Flexor carpi
u lnar is  musc le

Anconeus muscle

Extensor carpi
rad ia l i s  longus  musc le

Extensor caroi ulnaris muscle

Posterior antebrachial
cutaneous nerve (f
radial nerve)

Extensor d ig i torum muscle

Extensor carpi radial is brevis muscle

*{r

Teres
malor
muscle

Long head of
tr iceps brachi i  muscle

Lateral head of tr iceps
brachi i  muscle (cut)

Medial head of
triceps brachii muscle

Medial epicondyle
of  humerus

Ulnar  nerve

Olecranon of ulna

Anconeus musc le

Capsule of  shoulder  jo int

Supraspinatus tendon

Infraspinatus and
Teres minor tendons (cut)

Axil lary nerve

Posterior circumflex
humeral artery

Superior lateral brachial
cutaneous nerve

Profunda brachii (deep
brachial) artery
Radial nerve

Middle collateral artery

Radial collateral artery

Inferior lateral brachial
cutaneous nerve

Lateral intermuscular
septum

Nerve to anconeus and
medial head of
tr iceps brachi i  muscle

Posterior antebrachial
cutaneous nerve

Lateral epicondyle
o f  humerus

Arm

Deep layer

Plate 432



Brachial Artery in Situ

Coraco id  p roc

Del to id  musc le

Anterior circumflex

Axillary artery

Pectoral is minor muscle (cut)

Lateral cord,
Medial cord
of brachial plexus

Musculocutaneous nerve

Subscapular is  muscle

Anterior and oosterior
circumflex humeral arteries

Teres major muscle

atissimus dorsi muscle

Profunda brachi i  (deeo
brachial) arterv

Medial brachial cutaneous nerve

Ulnar nerve

Medial antebrachial cutaneous nerve

Superior ulnar col lateral artery

in termuscular  septum

Inferior ulnar col lateral artery

Med ia l  ep icondy le  o f  humerus

Bic ip i ta l  aponeuros is

Pronator muscre

nar artery

F lexor  caro i  rad ia l i s  musc le

humeral artery

Humerus

Pectoral is major
musc le  and tendon (

Biceps (
brachi i  {
muscle (

Long head

Shor t  he

Coracobrachial is muscle

Brach ia l

Muscu lar  b ranch

Median nerve

Muscu lar  b ranch

Biceps  brach i i  musc le

Brach ia l i s  musc le

Radial recurrent artery

B iceps  brach i i  tendon

Radial artery

Plate 433

rach io rad ia l i s  musc le 4{tr
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Brachial Artery and Anastomoses around Elbow

Clavicular branch
Pectoral branch

Acromial branch

Deltoid branch

Thoracoacromial arterv

Axillary artery
thoracic arterv

Anterior circumflex humeral arter al thoracic artery

Posterior circumflex humeral Subscapular artery

ircumflex scapular
artery

Brachial artery

Profunda brachii (deep brachial) artery

Radial collateral

Middle collateral artery

Radial recu rrent artery

Recurrent interosseous arterv

Superior ulnar collateral artery

Inferior ulnar collateral artery

Thoracodorsal artery

of lower margin
of teres major muscle
is landmark for name
change from axillary
to brachial artery

4{tr

Anterior ulnar recurrent artery

Posterior ulnar recurrent arterv

common interosseous artery

Anterior interosseous artery

Arm

Radial artery

Ulnar artery

Plate 434



Arm: Serial Gross Sections

(
Biceps brachii muscle I 

short hea
( Long hea,

Pectoralis major muscle and tendon

Cephalic vein

neous nerve

Median nerve

Medial antebrachial
cutaneous nerve

Brachial arterv and veins

vern

Profunda brachii (deep
brachial) artery
Ulnar nerve

Radial nerve

Medial brachial
cutaneous nerve

Latissimus dorsi tendon

Teres major muscle

Brachial fascia

Median nerve

Brachial arterv and veins

Medial antebrachial
cutaneous nerve

sil ic vein

Medial brachial cutaneous nerve

Neurovascular compartment

Ulnar nerve

Superior ulnar collateral artery

Medial intermuscular septum

Brachial fascia

ateral antebrachial cutaneous nerve
(from musculocutaneous nerve)

Medial antebrachial cutaneous nerve

Basil ic vein

Median nerve

Ulnar nerve

Brachial arterv and veins

Medial intermuscular septum

Humerus

Triceps brachii muscle and tendon

Coracobrachialis muscle

Deltoid muscle

Biceps brachii muscle

Musculocutaneous nerve

Brachialis muscle

Cephalic vein

Radial
Posterior an
cutaneous nerve
(from radial nerve)

Radial collateral artery

Middle collateral arterv

Lateral intermuscular septum

of Triceps
brachii
muscle

( u"ai"tr '""a
{ Lateral head
( Long head-

Biceps brachii

Cephalic vein

Brachialis muscle

Brachioradialis muscle

Radial nerve

Extensor carpi
radialis longus
muscte

Posterior
antebrachial
cutaneous
nerve (from
radial nerve)

Plate 435

Lateral intermuscular septum

*{r



Right elbow

Radial fossa

Lateral epicondyle

Capi tu lum

Head

Neck

Tuberosity

Humerus

ed ia l
supracondylar r idge

Coronoid
fossa

Medial epicondyle

Trochlea

Corono id
process

Radial notch of ulna

Tuberosity

Bones of Elbow

*{r

Lateral epicondyle

Olecranon

Head

K

Tuberosity

In extension: posterior view

ln extension: medial view

Tuberosity

Tuberosity
Coronoid process

Trochlear notch
Olecr

In 90 ' f lex ion:  media l  v iew

Humerus

Olecranon
fossa

Ulna

In extension: anterior view

Radial notch

Coronoid process
of  u lna

Trochlear notch

In 90" flexion: lateral view

Lateral epicondyle

Capi tu lum

Head

Olecranon

Humerus

Medial epicondyle
Capi tu lum

Olecranon

Elbow and Forearm Plate 436



Elbow: Radiographs

Lateral radiograph

Capitulum
Coronoid process of ulna
Humerus
Head of radius
Lateral epicondyle
Olecranon
Radius
Trochlear notch
U lna

c
CP
H
HR
t
o
R
T
U

Anteroposterior radiograph

c
CP
H
H R
t
M
NR
o
OF
R
T
RT
U

Capi tu lum
Coronoid process of ulna
Humerus
Head of radius
Lateral epicondyle
Medial of epicondyle
Neck of radius
Olecranon
Olecranon fossa
Radius
Trochlea of humerus
Radial tuberosity
Ulna

Plate 437 Elbow and Folearm



Ligaments of Elbow

Right elbow

Anterior view

Joint capsule

Lateral epicondyle

Radial col lateral l igament

Annular  l igament  of  r

Biceps brachi i  tendon

ioint capsule

In 90o flexion: lateralview

Humerus

Medial epicondyle

Ulnar collateral l igament

Insert ion of brachial is muscle

Oblique cord

Joint

Ulnar collateral l igament

Annular  l igament  of  radius

Biceps brachi i  tendon

Oblique cord

-$=::---:.Ff

Humerus

Sub-
cutaneous
olecranon
DUTSA

4{r

Humerus

Triceps
brachi i
tendon

Subcutaneous
olecranon
bursaln 90o f lex ion:  media lv iew

Openrd joint:
antenor vrew

Joint capsule (cut edge)

Fat pads

Synovial membrane

Articular carti lage

Humerus

Opened joint:
postenor vrew

Radial col lateral l igament

Annular  l igament  of  radius
Biceos brachi i  tendon
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Bones of Forearm

Right radius and ulna
in supinat ion: anter ior v iew

Olecranon Right radius and
ulna in pronat ion:
anterior view

Trochlear notch

Coronoid process

Rad ia l  no tch  o f  u lna

Ulnar tuberosi ty Oblique cord

Obl ique cord Ulnar tuberosity
Radia l  tuberosi ty

Anterior surface Anterior surface Lateral surface

Anterior border
Posterior border

Anterior border Posterior surface
lnterosseous
membrane

Interosseous border

Interosseous
border

I  nterosseous
membrane

Dorsal tubercle

Croove for extensor
pol l ic is  longus mu Croove for extensor

carpi radial is longus
and brevis musclesCroove for extensor

digitorum and extensor
ind ic is  muscles

Styloid process
of  u lna

Area for extensor
pol l ic is  brev is  and
abductor poll icis
longus muscles

Styloid process

Styloid process

Ulnar  notch
of radius

Sty lo id
process

Area for s

Styloid process

Coronal section of
radius demonstrates
how thickness of
cortical bone of
shaft diminishes
to thin layer over
cancellous bone
at distal end

phoid bone Area for lunate bone

Carpal articular suface

Plate 439
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lndividual Muscles of Forearm: Rotators of Radius

Lateral epicondyle

Right forearm: anter ior v iew

Pronator teres

Pronated position

Medial eoicondvle

*{r

Supinated position
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Individual Muscles of Forearm: Extensors of Wrist and Digits

Note :  Anconeus musc le  no t  shown
because i t  is extensor of elbow

al  ep icondy le

Olecranon

Lateral epicondyle

Extensors of wrist Common
extensor
tendonOlecranon

Lateral
ep icondy le

Common
extensor
tendon

Extensor carpi
radialis longus

Extensor carpi
radialis brevis

Extensor carpi ulnaris

Extensors of digits
(except thumb)

Extensor digitorum

Extensor digit i minimi

Extensor indicis

Extensors of thumb

Abductor poll icis

Extensor poll icis brevis

Extensor poll icis longus

Extensor  d ig i to rum
and extensor digit i
m in imi  tendons (cu t

Extensor
dig i torum
and extensor
dig i t i  min imi
(cut away\

I nterosseous
memDrane

4{tr
t !
I Right forearm:

posterior
(dorsal) views
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Individual Muscles of Forearm: Flexors of Wrist

Note: Brachioradialis muscle not shown
because it is f lexor of elbow

Lateral epicondyle

Flexor carpi radialis

Palmaris longus

Flexor carpi ulnaris

Right forearm:
anterior (palmar) view

Medial epicondyle

almar aponeurosis (cut)

flexor tendon
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lndividual Muscles of Forearm: Flexors of Digits

Medial epicondyle

Lateral epicondyle Lateral epicondyle

Common f lexor tendon

Coronoid process

Interosseous membrane

Flexor poll icis longus

Flexor digitorum superficialis
tendons (cut away)

4{tr Right forearm:
anterior (palmar) views
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Muscles of Forearm (Superficial Layerf: Posterior View

Super ior  u lnar  col la tera l  ar
(anastomoses d is ta l ly  wi tn

Triceps brachii muscle

posterior ulnar recurrent artery)

Brachioradia l is  muscle

Ulnar  nerve

Media l  epicondyle of  humerus

Extensor carpi radialis longus muscle

Olecranon o f  u lna

Anconeus muscle

Flexor carpi ulnaris muscle

Extensor caroi ulnaris

Extensor retinaculum
(compartments numbered)

Dorsal branch of ulnar nerve

Extensor  carp i  u lnar is  tendon

Extensor  d ig i t i  m in imi  tendon

Extensor digitorum

Extensor  ind ic is  tendon

5th metacarpal bone

Common extensor tendon

Extensor carpi radial is brevis muscle

Extensor digitorum muscle

Extensor digit i  minimi muscle

Abductor poll icis longus muscle

Extensor ooll icis brevis muscle

xtensor poll icis longus tendon

Extensor carpi radial is brevis tendon

Extensor carpi radial is longus tendon

Suoerf icial branch of radial nerve

Abductor  pol l ic is  longus tendon

Extensor ooll icis brevis tendon

Extensor pol l ic is  longus tendon

Anatomical snuffbox

Nr
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Muscles of Forearm (Deep Layerf: Posterior View

See afso Plates 47O,479

Branches of { Superior ulnar collateral

brachial arterv I tnreflor utnar coilareral' " ! ' /  (  (poster ior  branch)1

2'"

'&,

Middle collateral branch of
deep brachial artery

Medial intermuscular septum

Ulnar  nerve

Posterior ulnar recurrent a

Media l  epicondyle of  humerus

Triceps brachii tendon (cut)

Olecranon o f  u lna

Anconeus

Flexor  carp i  u lnar is  m

Recurrent interosseous artery

Posterior interosseous artery

U lna

Extensor poll icis longus m

Extensor indicis muscle

Anterior interosseous artery (termination)

Extensor carpi ulnaris tendon (cut)

Extensor digit i  minimi tendon (cut)

Extensor digitorum tendons (cut)

Lateral intermuscular septum

Brachioradialis muscle

Extensor carpi radialis longus muscle

Lateral epicondyle of humerus

Common extensor tendon (partially cut)

Extensor carpi radialis brevis muscle

Supinator  muscle

Posterior interosseous nerve

onator teres muscle (slip of insertion)

Radius

rnterosseous nerve

tor  pol l ic is  longus muscle

poll icis brevis muscle

xtensor carpi radialis brevis tendon
xtensor carpi radialis longus tendon

adial artery

1 st metacarpal bone

2nd metacarpal bone

I st dorsal
interosseous muscle

ir,
C

4

Nr
Extensor retinaculum
(compartments numbered)

5th metacarpal bone
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Muscles of Forearm (superficial Layerl: Anterior View

See aho PtaH 475,476

Biceps brachi i  muscle

Brachial artery and median nerve

Lateral antebrachial cutaneous nerve
( te rmina l  muscu locu taneous nerve)

Brachia l is  muscle

Biceps  brach i i  tendon

Radial artery

B ic ip i ta l  aponeuros is

Brach io rad ia l i s  musc le

Extensor carpi
radia l is  longus muscle

Extensor caroi
radial is brevis muscle

Flexor  pol l ic is  longus
muscle and tendon

Radial artery

Median nerve

Palmar carpal l igament
(cont inuous  w i th
extensor  ret inaculum)

Thenar mu

Palmar  aponeuros is

Medial antebrachial cutaneous nerve

Ulnar nerve

Triceps brachii muscle

Medial intermuscular septum

Ulnar artery

Media l  epicondyle of  humerus

ommon f lexor tendon

Pronator teres muscle

Flexor carpi
radial is muscle

Palmaris longus f Superficial
muscle ) f lexor

f muscles

Palmar is  longus tendon

branch of ulnar nerve

artery and nerve

Pisiform

Palmar branch of median nerve

4{tr

Elbow and Forearm

Hypothenar muscles
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Muscles of Forearm (lntermediate Layer|: Anterior View

Sce al$o Pbba{ft4 {ru

Biceps brachii muscle Ulnar  nerve

Median nerve
Brachialis muscle

Brachial artery
Lateral antebrachial cutaneous nerve (cut)
(from musculocutaneous nerve) intermuscular septum

Radial nerve
Deep branch

Superficial branch

Biceos brachi i  tendon

Radial recurrent arterv

Radial artery

Supinator  muscle

Brachioradia l is  muscle

Pronator teres muscle (cut

Flexor di gitorum superficialis
muscle (radial head)

Flexor  po l l i c is  longus  musc le

Flexor carpi radial is
tendon (cut)

Superficial palmar branch
of radial artery

Pronator teres muscle (humeral head)
(cut and reflected)

Medial epicondyle

Flexor carpi radial is and palmaris
longus tendons (cut)

Anterior ulnar recurrent artery

Flexor digitorum superficialis
muscle (humeroulnar  head)

Ulnar  ar tery

Common interosseous arterv

Pronator teres muscle (ulnar head) (cut)

Anterior interosseous artery

lexor carpi ulnaris muscle

or digitorum superficialis muscle

Ulnar  ar tery

Ulnar nerve and dorsal branch

Median nerve

Palmar branches of median and ulnar nerves (cut)

siform

Deep palmar branch of ulnar artery
and deep branch of ulnar nerve

Superficial branch of ulnar nerve

Flexor retinaculum
(transverse carpal l igament)

Nr
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Muscles of Forearm (Deep Layerf: Anterior View

Brachia l is  muscle Ulnar  nerve

Median  nerve

Brachial artery

Muscu locu taneouS nerve

Lateral intermuscular septum
Medial intermuscular septum

Radial nerve
Pronator teres muscle
(humeral head cut and reflected)

Lateral epi

Biceps brachi i  tendon (cut)
ulnar recurrent artery

Radial recurrent artery
'Medial epicondyle of humerus

Flexor carpi radial is,
palmaris longus,
f lexor digitorum superf icial is
(humerou lnar  head) ,  and
flexor carpi ulnaris
muscles (cut)

Radial artery

Sup ina tor  musc l

Flexor digitorum superficialis Posterior ulnar recurrent artery
muscle (radial head) (cut)

Pronator teres muscle

Ulnar artery

(cut and reflected) ommon Interosseous arterv

Radial artery tor  teres muscle (u lnar  head) (cut)

Flexor poll icis longus
muscle and tendon (cu Median nerve (cut)

Flexor digitorum profundus muscle

Pronator quadratus muscle

Brach io rad ia l i s  tendon (cu t )

Radial artery and

Anterior interosseous artery and nerve

superficial palmar branch

Flexor  po l l i c is  longus  tendon

Flexor carpi radial is tendon (cut)
palmar branch of ulnar artery

Abductor  pol l ic is  longus and deeo branch of ulnar nerve

Extensor pol l icis brevis tendon of hamate

ls t  metacaroa l  bone

(becomes)
Lateral antebrachial cutaneous nerve

Posterior and anterior
i  nterosseous arteries-

U lnar  nerve  and dorsa l  b ranch

Palmar carpal branches of radial and ulnar arteries

Flexor carpi ulnaris tendon (cut)

Pisiform

Nr

Elbow and Forearm

5th metacarpal bone
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Forearm: Serial Gross Sections

Median an tebrach ia l  ve in

Pronator teres muscle

Radial arterv and superf icial branch of radial nerve

Rad ius

Brach io rad ia l i s  mu

Cephalic vein and lateral antebrachial
cutaneous nerve (from musculocutaneous
nerve)

Sup ina tor  musc le

Deep branch of radial nerve

Extensor  carp i  rad ia l i s  longus  musc le

Extensor caroi radial is brevis muscle

Extensor digitorum muscle

Extensor  d ie i t i  m in imi  musc le

Extensor carp i  u lnar is  muscle

Flexor  carp i  radia l is  muscle

Brach iorad ia l i s  musc le

Radial artery and superf icial
branch of radial nerve

F lexor  po l l i c is  longus  musc le

Extensor caroi radial is
longus  musc le  and tendon

Extensor  caro i  rad ia l i s
brev is  musc le  and tendon

Abductor  pol l ic is  longus muscl

Extensor  d ie i torum muscle

Extensor  d ig i t i  m in imi  musc le

Extensor  carp i  u lnar is  musc le

F lexor  carp i  rad ia l i s  t

Radial artery

Brach io rad ia l i s  tendon

Abductor  pol l ic is  longus

Super f i c ia l  b ranch o f  rad ia l

Extensor pol l ic is  brev is  tendon

Extensor carp i  radia l is
l ongus  tendon

Extensor caroi radial is brevis tendon

Flexor  pol l ic is  longus muscle

Extensor  po l l i c is  longus  tendon

*{ry

Radiu

lexor  d ig i torum superf ic ia l is
musc le  ( rad ia l  head)

Anterior branch of media
antebrachial cutaneous nerve

F lexor  po l l i c is  longus  musc le

Interosseous membrane

Flexor carpi radial is muscle

Ulnar artery and median nerve

Palmar is  longus muscle

Flexor digitorum superficialis
muscle (humeroulnar  head)

Common interosseous artery

Ulnar  nerve

Flexor  caro i  u lnar is  muscle

Bas i l i c  ve in

Flexor  d ig i torum profundus muscle

and antebrachial fascia

Anconeus musc le

Posterior antebrachial cutaneous
nerve (from radial nerve)

Pa lmar is  longus  musc le

Flexor digitorum superficialis muscle

Median nerve

Ulnar artery and nerve
' lexor carpi ulnaris muscle

Anterior interosseous artery and nerve
(from median nerve)

F lexor  d ig i to rum pro fundus musc le

Ulna  and an tebrach ia l  fasc ia

I  n te rosseous membrane and
extensor  po l l i c is  longus  musc le

Posterior interosseous artery and nerve
(continuation of deep branch of radial nerve)

Pa lmar is  longus  tendon

Median nerve

digitorum superf icial is muscle and tendons

Flexor caroi ulnaris muscle and tendon

Ulnar artery and nerve

Dorsal branch of ulnar nerve

lexor digitorum profundus muscle and tendons

Antebrachial fascia

Ulna

tensor  carp i  u lnar is  tendon

Pronator  ouadra tus  musc le  and in te rosseous membrane

Extensor  ind ic is  musc le  and tendon

Extensor  d ig i t i  m in imi  tendon

Extensor  d ig i to rum tendons (common tendon
to  d ig i ts  4  and 5  a t  th is  leve l )
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Attachments of Muscles of Forearm: Anterior View

Brachioradia l is  muscle ach ia l i s  musc le

Extensor carpi radialis longus muscle Pronator teres muscle (humeral head)

Supinator

Extensor carpi radialis brevis,
extensor digitorum, extensor
dig i t i  min imi ,  extensor  carp i
u lnar is  muscles

Brachialis muscle

Biceps  brach i i  musc

Sup ina tor  musc le

Flexor digitorum superficialis muscle
(humeroulnar  head)

teres muscle (u lnar  head)

Flexor digitorum profundus muscle

Pronator quadratus muscle

Note: Attachments of intrinsic
muscles of hand not shown

Flexor di gitorum superficialis
muscle ( radia l  head)-

Pronator teres muscl

Flexor  po l l i c is  longus  m

Pronator quadratus muscle

Brachioradia l is  muscle

Abductor  pol l ic is  longus muscle

Flexor carpi radial is

Flexor poll icis
longus muscle

Flexor  caro i  u lnar is  musc le

Extensor caroi ulnaris muscle

Flexor digitorum superficialis muscle

Flexor digitorum profundus muscle

I origins I Insertions
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Attachments of Muscles of Forearm: Posterior View

Note: Attachments of intr insic
muscles of hand not shown

Triceps brachi i  muscle (medial head)

Triceps brachi i  tendon

Supinator
Flexor  carp i  u lnar is  muscle (humeral
origin via common f lexor tendon Anconeus muscle

Flexor carpi ulnaris muscle
s brachii muscle

Supina tor  musc le
Flexor  d ig i torum profundus muscle

Abductor poll icis longus muscle

Extensor  carp i  u lnar is  muscle (u lnar  or ig in)
Pronator teres muscle

Extensor poll icis longus muscle

Extensor poll icis brevis muscle
Extensor indicis

Extensor carpi radial is longus muscle
Brach io rad ia l i s  musc le

Extensor carpi radial is brevis muscl

Abductor  pol l ic is  longus muscle

Extensor caroi ulnaris muscle

Extensor digitorum muscle (central bands)
Extensor ool l icis brevis muscle

Extensor  d ig i t i  m in imi  musc le Extensor poll icis longus muscle

Extensor indicis muscle

Extensor digitorum muscle ( lateral bands)

I origins 4{ry

Plate 451
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Garpal Bones

Anterior (palmar) view

Radial styloid proc

Tubercle of scaphoid

Tubercle of trapeziu

Posterior (dorsal) view

Ulnar styloid

Ulna

Ulnar styloid process

Lunate

Triquetrum

Pisiform

Hamate

of hamate

pitate

Dorsal tubercle of radius (Lister's)

Radial styloid process

Trapezium

Trapezoid

4{tr

Metacarpal bones

Metacarpal bones
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Movements of Wrist

Radius

Scapho id

Cap i ta te

Trapezoid

Trapez ium

R a d i u s

Wr is l
( rad iocarpa l )

l o r n r

Ar t i cu la r  d isc
o f  wr is t  jo in t

Lu  na te

Midcarpa l
j o i n t

apr ta te

Posi t ion of  carpal  bones wi th hand in abduct ion:
anter ior  (palmar)  v iew

Scapho id .

Cap i ta te

Trapezoid

Trapez ium

Metacarpal
00nes

Sesamoid
DOnes

Wris t  ( rad iocarpa l )  jo in t

Midcarpa l  jo in t

Carpometacarpa l  jo in t

Hand in
extension

Posi t ion of  carpal  bones wi th hand in adduct ion:
anter ior  (palmar)  v iew

- U l n a

Lunate

Tr iquetrum

Pis i form

Hamate

Metacarpal
bones

Carpometacarpa l
J O r n t

3rd  metacarpa l  bone

Dorsum-) f -Pa lm

Hand in
anatomical
posit ion

Sagit tal  sect ions through wrist  and- 
middle f inger 4{v

- U l n a

: ,zLunare

Tr iquetrum

Pis i form

Wris t  ( rad iocarpa l )  jo in t

Midcarpa l  jo in t

Carpometacarpa l  jo in l
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Carpal tunnel:  palmar view

Palmar is  longus  tendon

Palmar  carpa l  l igament
(thickening of deep antebrachial
fascia) (cut and ref lected)

Radial artery and
super f i c ia l  pa lmar  b ranch

Flexor carpi radial is tendon

Flexor  po l l i c is  longus  tendon

Median  nerve

Pa lmar  aponeuros is

Tubercle of scaphoid

Tubercle of trapezium

Flexor ret inaculum
(transverse carpal l igament)

Flexor retinaculum removed:
palmar view

Long rad io lunate  l i  gament

Rad ioscaphocap i ta te  l igament

Scaphotrapeziotrapezoid l igament

Scaphocapitate l igment

Trapeziotrapezoid l i  gament

Trapeziocapitate l i  gament

Ligaments of Wrist

U l n a

ln te rosseous membrane

Ulnar artery and nerve

Flexor carpi ulnaris tendon

Flexor  d ig i to rum
profundus tendons

Flexor digitorum
superf icial is tendons

Pisiform

Deep palmar branch of ulnar artery
and deep branch o f  u lnar  nerve

Hook o f  hamate

Shor t  rad io lunate  l igament

Pa lmar  rad io lunate  l igament

U lno lunate  l igament

U lnocap i ta te  l igament

Ulnotr iquetral l igament

Lunotr iquetral l igament

Triquetrohamate l igament

Triquetrocapitate l i  gament

Capitohamate l igament

Radius

Wrist and Hand

Metacarpal bones
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Ligaments of Wrist (continuedl

Posterior (dorsal) view

Dorsal radial metaphyseal arcuate l igament

Dorsa l  rad iou lnar  l igament

U lno t r iquet ra l  l i gament  (dorsa l  v iew)

Triquetrohamate l igament

Dorsa l  in te rcarpa l  l igament

Cap i tohamate  l igament

Coronal section: dorsal view

U lna

Dista l  radioulnar  jo int

Ar t icu lar  d isc of  wr is t  lo int

Meniscus

In te rosseous in te rcarpa l  l igamen

Triquetrum

Hamate

Capitate

Radius

Lunate

Dorsal radiocarpal l igament

Scapho lunate  l igament

Trapeziotrapezoid l i  gament

Trapeziocapitate l i  gament

Wrist (radiocarpal) joint

Scaphoid

Midcarpa l  jo in t

Trapezoid

Trapezium

Carpometacarpal joint

ntermetacarpal joints

4{tr

Metacarpal bones

Metacarpal bones

Plate 455
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Bones of Wrist and Hand

sase I
Shafts ) Metacarpal bones
Head J

gase I

nXf f 
Proximal Phalanges

oase I

n'jf I 
Middle phalanges

Right hand:
anterior (palmar) view

Capitate

Trapezoid

Trapezium

Lunate \ Carpal

-.-scaphoid \ 
bones

Rieht hand:
po-sterior (dorsal) view

r
Carpal bones { Triquetrum

l. Hamate

1' a"r"
Metacarpal bones ( Shafts

I  Head

f Base
Proximal phalanges { Shafts

I  Head

f ert"
Middle phalanges { Shafts

I  Head
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Wrist and Hand: Anteroposterior Radiograph

See also

BM Base of 5th metacaroal

BP Base of 4th proximal phalanx

C Capitate

DP Distal phalanx of thumo
DPR Distal phalanx of r ing f inger
H Hamate

HH Hook o f  hamate

HM Head of 5th metacaroal

HP Head o f  p rox ima l  pha lanx

L Lunate

M Metacarpal of index f inger

MP Middle phalanx of middle f inger

P Pisiform
PP Proximal phalanx of thumb
PPI Proximal phalanx of index finger
R Radius
S Scaphoid
SH Shaft of 5th metacarpal
SP Styloid process of ulna
SPR Styloid process of radius
T Triquetrum
TP Trapezoid
TZ Trapezium
U U lna
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Metacarpophalangeal and lnterphalangeal Ligaments

Anterior (palmar) view form

of hamate

Trapezium

mar carpometacarpal l igaments

Jo in t  capsu le
Palmar metacarpal l igaments

Collateral I igam Deep transverse
metacarpal l igaments

Cut margins of
digital f ibrous shea

Flexor digitorum
suoerf icial is tendons (cut)

Metacarpal bone

Palmar l igaments
(plates)

Flexor digitorum profundus tendons

Metacarpophalangeal  (MP) io int
Accesso.ry col lateral 

7 proximal interphalangeal (plp) joint
l igament

ln extension:
medial view

In f lexion:
medialview

Palmar surface

Palmar l igament (volar plate

Palmar l igament (volar plate)

Accessory
collateral
l igament

True collateral
l igament

Proximal Midd le

Phalanges

True col lateral l igament

Distal interphalan geal
(D lP)  jo in t

4{tr

Note: Ligaments of metacarpophalangeal
and inteiphalangeal joints are similar
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Wrist and Hand: Superficial Palmar Dissections

Palmaris longus tendon

Branch of superf icial
radial nerve to skin of
lateral thenar area

Palmar branch of ulnar nerve

Pisiform

Palmar  carpa l  l igament
( th icken ing  o f  deep
antebrachial fascia
cont inuous  w i th
extensor ret inaculum)

Palmar branch of
med ian  nerve

Thenar  musc les

Recurrent
(motor)
branch of
med ian
nerve to
thenar
muscres

Minute fascicul i
attach palmar
aponeuros is  to  dermis

Anterior (palmar) views

Palmar aponeurosis

Transverse fascicul i

Palmar digital arteries and nerves

Superf icial transverse metacarpal l i

Deep palmar branch of ulnar artery and deep
branch of ulnar nerve

Superficial branch of ulnar nerve

Ulnar  ar tery

Palmaris brevis muscle

Hypothenar muscles

Palmar aponeurosis

Palmaris brevis
muscle (ref lected)

Palmar digital
nerves from
superf icial
branch of ulnar
nerve to 5th and
medial half  of
4th f ingers

*{ry
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Radial artery and venae comitantes

Flexor carpi radial is tendon

Tend inous  sheath  o f
f lexor pol l icis longus
( radia l  bursa)

Median nerve

Pa lmar is  longus  tendon and
pa lmar  carpa l  l igamenl

Transverse carpal
l igament (f lexor
ret inaculum)

Thenar muscles

Proper palmar
digital nerves
of  thumb-

(Synovial)
tend inous
sheath of f lex
pol l ic is  longus
(radial bursa)

Probe in Is t
lumbr ica l
fascial

Common pa lmar
d ig i ta l

Proper palmar
digital arteries

Septa from. palmar
aponeurosrs rormrng

Palmar aponeurosis
(reflected)

Anterior (palmar) views

Proper palmar digital nerves of

Fascia over adductor ool l icis muscl

l  s t  dorsal  in terosseous muscle

Probe in dorsal extension of thenar
space deep to adductor pol l icis

Thenar space (deep to f lexor tendons
and ' l st lumbrical muscle

Septum separating thenar from midpalmar space

Common pa lmar  d ig i ta l

Proper palmar digital arteries and

Probe in
midpalmar space

Midpalmar space
(deep to flexor
tendons and
lumbr ical  muscles)

Insert ion of
f lexor digitorum
superf icial is tendon

lnsert ion of f lexor digitorum
profundus tendon

Annular and cruciform oarts of f ibrous sheath
over (synovial) f lexor tendon sheaths

Wrist and Hand: Deeper Palmar Dissections

Ulnar artery with venae comitantes and ulnar nerve

Flexor carpi ulnaris tendon

Common f lexor  sheath  (u lnar  bursa)  conta in ing
superf icial is and profundus f lexor tendons

Pisiform

Deep palmar branch of ulnar artery and deep
branch of ulnar nerve

Superf icial branch of ulnar nerve

Palmar digital nerves to 5th f inger and
medial half  of 4th f inger

n nerve

Common flexor sheath (ulnar bursa)

Superficial palmar arterial and venous arches

2nd.3rd. and 4th lumbrical muscles (in fascial sheaths)

(Synovial) f lexor tendon sheaths of f ingers

Superficial
palmar branch
of radial artery
and recurrent
branch of
median nerve
to thenar
muscles

Ulnar artery
ano nerve

Common pa lmar
digital branches
of median nerve (cut)

muscles

sheath (u lnar
bursa)

5th finger
(synovial)
tendinous sheath
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Flexor Tendons, Arteries, and Nerves at Wrist

Palmar view

Palmar is  longus  tendon

Median nerve

Radial artery
Flexor carpi radial is
tendon
Flexor  pol l ic is  longus
tendon in tendon
sheath (radial bursa)

Palmar carpal l igame nt (ref lec

(Synovial) tendon sheath

Flexor retinaculum (transverse
carpal ligament)

Trapezium

1st metacarpal bone

Opponens pol l ic is  muscle

Abductor poll icis
brevis  muscle
(reflec

Flexor poll icis
brevis  muscle
(reflected)

Flexor retinaculum (transverse
carpal ligament)

Ulnar artery
and nerve

Flexor carpi
ulnar is  tendon

Flexor
d ig i to rum
su perf icial is
tendons '

Flexor
d ig i to rum
profundus

umbr ical  muscles

Adductor  oo l l i c is  muscre

Transverse cross section of wrist demonstrating carpal tunnel

Flexor digitorum superficialis
tendons and
flexor digitorum profundus
tendons
Common flexor sheath
(u lnar  bursa)

Ulnar artery
Ulnar  nerve
Flexor  carp i  u lnar is
tendon

Pisiform

Abductor  d ig i t i  m in imi  musc le

Flexor digit i  minimi brevis muscle

Opponens d ig i t i  m in imi  musc le

Superf icial palmar (arterial) arch

Palmaris longus
tendon

Median nerve*

Flexor carpi
radial is tendon

Flexor pol l icis
longus tendon
in  tendon sheath*

Radial artery

Trapezium

Trapezoid

*Contents of carpal tunnel

4{tr

Simple  method o f  demonst ra t ing
arrangement of f lexor
di gitorum superf icial is
tendons within carpal tunnel

Plate 461

tendons*

Capitate
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Bursae, Spaces, and Tendon Sheaths of Hand

Pronator quadratus muscle

Flexor carpi radialis tendon

Tendinous sheath of f lexor poll icis longus (radial bursa Common
flexor sheath
(ulnar bursa)Flexor retinaculum (transverse carpal ligament) (reflectedl

Flexor digitorum profundus

Tendinous sheath of f lexor poll icis
longus (radial bursa)

Fascia of adductor poll icis muscle Flexor digitorum
superficialis tendons

Thenar space
(deep to flexor tendon
and 1st lumbrical muscle

{ffi*4

(Synovial) tendon
sheath of finger

Lumbrical muscles in fascial sheaths
(cut and

Annular and cruciform parts
(pulleys) of f ibrous sheath over
synovial sheath) of f inger

Palmar aponeurosis

Common palmar digital
artery and nerve\

Lumbrical muscle
in its fascial sheath

Flexor tendons to 5th
digit in common flexor
sheath (ulnar bur

Hypothenar muscles

Dorsal interosseous fascia

Dorsal subaponeurotic space

Dorsal fascia of hand

Dorsal subcutaneous space

Septa forming canals

Profundus and superficialis f lexor tendons to 3rd diSit

Septum between midpalmar and thenar spaces

Thenar space

Common flexor sheath
(ulnar bursa) (opened)

Lumbrical muscles in
fascial sheaths

Midpalmar space
(deep to flexor tendons
and lumbrical muscles)

Fibrous and synovial (tendon)
sheaths of finger (opened)

Flexor digitorum superficialis
tendon

Flexor digitorum profundus
tendon

Flexor poll icis longus
tendon in tendon
sheath (radial bursa)

Extensor poll icis
longus tendon

Adductor poll icis muscle

Palmar interosseous fascia

Palmar interosseous muscles

Dorsal interosseous muscles

Midpalmar space

Wrist and Hand

Extensor tendons
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3rd and 4th lumbrical muscles
(b ipennate)

Common variation

Intermediate bursa
(communication
between common
flexor sheath Iulnar
bursa l  and tend inous
sheath of f lexor pol l icis
longus  I rad ia l  bursa ] )

Flexor digitorum
super f i c ia l i s  tendons (cu t )

n )C4C3A3C2

4{tr

Lumbrical Muscles and Bursae, Spaces, and Sheaths: Schema

Usual arrangement

Tendinous sheath of f lexor
po l l i c is  longus  ( rad ia l  bursa)

Common f lexor sheath
(u lnar  bursa)

Thenar

Lumbr ical  muscles
( in fascial sheaths)

(Synov ia l )  tendon
sheaths  o f  f ingers

Flexor digitorum
profundus tendons

1s t  and 2nd lumbr ica l  muscres
(un ipennate)

Camper  ch iasm

Note :  F lexor  d ig i to rum super f i c ia l i s  and
pro fundus tendons encased in  synov ia l
sheaths  are  bound to  pha langes by  f ib rous
digital sheaths made up of alternating
s t rong annu lar  (A)  and weaker  c ruc i fo rm (C)
par ts  (pu l leys) .

4 1  C l

Tendons of
f lexor digitorum
su perf icial i
and profundus/  i
muscres ,i

J

[umbrical  muscles: schema

Plate 463

tendon sheath a lmar  l igaments  (p la tes
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lnsert ion of central band of extensor
tendon to base of middle phalanx

Tr iangular  aponeurosis

Insert ion on extensor tendon
to base of distal phalanx

Insert ion of extensor tendon
to base of middle phalan

Insert ion of extensor
tendon to base
of  d is ta l  phalanx

Posterior
(dorsal)
vtew

Flexor and Extensor Tendons in Fingers

Extensor
expansron
(hood)

Long extensor
tendon

lnterosseous muscles

Sl ips of  long
extensor tendon
to lateral

Metacarpal bone

lnterosseous

Lateral bands
tendon s l ip
to lateral band

Part of interosseous tendon
passes to base of proximal
phalanx and joint capsuleLumbrical muscle

Lateral band Extensor expansion (hood)

Central band
Long extensor tendon

-1S

Finger in
extension:
lateral view

c44e/^

Collateral
l i gament

Attachment of interosseous muscle to
base of proximal phalanx and joint capsule

Insertion of small deep slip of extensor
tendon to prox imal  phalanx and jo int  capsule

Flexor digitorum
superf icial is tendon

.-,

Palmar l igament (plate)

Flexor digitorum
superficialis tendon (cut)

Collateral l igaments

Flexor digitorum
profundus tendon (cut)

Palmar l igament (plate)

Metacarpal bone

lnterosseous muscles

Lumbrical muscle

lnterosseous muscles

Lumbrical muscle

Note: Black arrows indicate
pull  of long extensor tendon;
red arrows indicate pul l
of interosseous and
lumbrical muscles; dots
indicate axis of
rotat ion of ioints

Vinculum
oreve

Vincu la
longa

Flexor digitorum
orofundus tendon

#
)>
,4

aa
/,

Insert ion of lumbrical
muscle to extensor
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lntrinsic Muscles of Hand

Radial artery and palmar carpal br

Rad ius

Superf icial palmar branch of radial

Flexor ret inaculum (transverse
carpal l igament) (ref lected)

Opponens pol l ic is  muscle

Branches of median nerve
to  thenar  musc les  and to  1s t
and 2nd lumbr ica l  musc les

Abductor  po l l i c is
brevis muscle (cut

Flexor  pol l ic is
brevis muscle

Adductor  po l l i c is
muscle

l s t  dorsa l
interosseous muscle

Branches from deep
branch of ulnar nerve
to 3rd and 4th lumbrical
muscles and to al l
interosseous muscles

Anterior (palmar) view

Pronator ouadratus muscle

Ulnar nerve

ar artery and palmar carpal branch

caro i  u lnar is  tendon

Palmar caroal arterial arch

l ' rsr lorm

Median nerve

Abductor  d ig i t i  m in imi  musc le  (cu t )

Deep palmar branch of  u lnar  ar tery
and deeo branch of ulnar nerve

Flexor  d ig i t i  m in imi  b rev is  musc le  (cu t )

Opponens d ig i t i  m in imi  musc le

Deep palmar (arterial) arch

Palmar metacarpal arteries

Common palmar digital arteries

Deep transverse metacarpal l igaments

Tendinous s l ips
to extensor
expansrons
(hoods)

Note: Arrows indicate action of muscles.

Lumbrical muscles (reflec

Palmar interosseous
muscles (unioennate

Deep transverse
metacarpal l igaments

Radial artery

Abductor  d ig i t i
m in imi  musc le

Posterior
(dorsal) view

Abductor  pol l ic is
brevis muscle

Dorsal interosseous
muscles (b ipennate)

Plate 465
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Arteries and Nerves of Hand: Palmar Views

Radial artery Ulnar artery and nerve

Pa lmar  carpa l  l igament  (cont inuous
wi th  ex tensor  re t inacu lum)

Flexor ret inaculum (transverse
carpa l  l igament )

Deep pa lmar  b ranch o f  u lnar  a r te ry
and deep branch of ulnar nerve

Median  nerve  and oa lmar  b ra

Super f i c ia l  pa lmar  b ranch o f  rad ia l  a r te r

Abductor  po l l i c is  b rev is  musc le  (cu t )

Opponens pol l ic is  muscle

Flexor  oo l l i c is  b rev is  muscre

Recurrent (motor) branch of
median nerve to thenar mu

Proper digital nerves
and ar te r ies  to  thumb

Adductor  po l l i c is  musc le

Branches of median nerve to
l  s t  and 2nd lumbr ica l  musc les

Flexor tendons, ovial
and fibrous

Suoerf icial branch of ulnar nerve

Common f lexor sheath
(u lnar  bursa)

palmar (arterial) arch

ommon pa lmar  d ig i ta l  nerves
and arteries

Communicating branch of
median nerve with ulnar nerve

Proper palmar digital nerves
and arteries

Branches of proper palmar
digital nerves and
arteries to dorsum of
middle and distal
phalanges

Ulnar artery and nerve

Palmar carpal branches of
radial and ulnar arteries

Pisiform

Deep palmar branch of
u lnar  a r te ry  and deep
branch of ulnar nerve

Branches to hypothenar
muSctes

Superf icial branch of
u lnar  nerve

Hook of hamate

Deep palmar branch of
u lnar  nerve  to  3 rd  and
4th  lumbr ica l ,  a l l
interosseous, adductor
po l l i c is ,  and deep head
of f lexor pol l icis brevis
musc les

ing  branch
of median nerve with
u lnar  nerve

Proper palmar digital
nerves from ulnar nerve

Rad ia l

Med ian  ner

Superf icial palmar branch of radial arter

Deep pa lmar  (a r te r ia l )  a rch  and
deeo branch o f  u lnar  nerve

Pr inceps  po l l i c is  a r te ry

Dis ta l  l im i t  o f
super f i c ia l  pa lmar  a rch

Rad ia l i s  ind ic is

Palmar metacaroal arteries

Common palnrar digital arteri

Proper palmar digital arter

Proper palmar digital nerves from median nerve

Wrist and Hand Plate 466



Wrist and Hand: Superficial Radial Dissection

lateral (radial) view

Extensor
ret inaculum

Dorsal carpal branch
of radial artery

Extensor carpi
rad ia l i s  b rev is
tendon

Extensor carpi
radia l is  longus
tendon

Radial artery

1st  dorsal  in terosseous muscl

Deep fascia (cut

Fracture of middle
third (waist) of
scaphoid (most
common)

branch of radial nerve

Medial  branch

Lateral branch

Dorsal digital branches of radial nerve

Scapho id

Radial artery in anatomical snuffbox

Trapezium

lnsertion of abductor
pol l ic is  longus tendon

l s t  metacarpa l  bone

Insert ion of extensor
pol l icis brevis tendon

4{F

nsertion of extensor
po l l i c is  longus  tendon

Plate 467 Wrist and Hand



Posterior (dorsal) view

Dorsal branch of ulnar

Dorsal venous
network of

Dorsal metacarpal veins

Intercapitular veins

Dorsal digital nerves and

Dorsal branches of
proper palmar digital n

Wrist and Hand: Superficial Dorsal Dissection

Posterior antebrachial cutaneous
nerve (from radial nerve)

Superficial branch of radial nerve

Extensor retinaculum (thickening
of posterior antebrachial fascia)

Communicating branches of
radial and ulnar nerves

Probe in dorsal
subaponeurotic space
(between opened
dorsal fascia of hand and
dorsal interosseous
fascia)

4{tr
Note: Lymphatic pathways shown in black;
arrows indicate direction of drainage
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Wrist and Hand: Deep Dorsal Dissection

Media l  an tebrach ia l
cutaneous nerve

Posterior antebrachial
culaneous nerve
(branch of radial nerve

Extensor retinaculum

Dorsal branch of ulnar

Dorsal carpal branch
of ulnar artery

Extensor carpi ulnaris

Dorsal carpal (arterial)

Dorsal metacarpal arteries

Dorsal digital branches
of dorsal branch
of  u lnar  nerve

Dorsal branches of proper
pa lmar  d ig i ta l  b ranches
of ulnar nerve and of
proper  pa lmar  d ig i ta l
arteries to dorsum
of  midd le  and
distal phalanges of
5 th  and u lnar  ha l f
of 4th f ingers

4ttr

Lateral antebrachlal cutaneous nerve
(terminal part of musculocutaneous nerve)

Suoerf icial branch of radial nerve

Extensor digitorum, extensor digit i  minimi,
and extensor indicis tendons (cut)

Radial artery in anatomical snuffbox

Posterior (dorsal) view

Abductor poll icis longus tendon
Extensor poll icis brevis tendon

ensor  po l l i c is  longus  tendon
Extensor carpi radial is longus
tendon
Extensor carpi radial is brevis
tendon

Dorsal digital arteries

Dorsal digital branches of superf icial
branch of radial nerve to ' lst,2nd,

3rd, and radial half  of 4th f ingers

Dorsal branches of proper palmar digital
branches of median nerve and of
proper palmar digital arteries to
dorsum of  middle and d is ta l  phalanges
of  2nd,3rd,  and radia l  hal f  o f  5th
fingers
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Extensor Tendons at Wrist

Extensor carpi ulnaris - Compartment 6

Extensor digit i minimi - Compartment 5

Extensor 
9'qlt:"t I co.partment +

Extensor indicis I

xtensor poll icis longus - Compartment 3

Radial artery in anatomical snuffbox

Extensor poll icis longus - Compartment 3

Extensor carpi
radialis brevis
Extensor carpi
radia l is  longus

Compartment 2

- - - :  - - ; : - : . - ,  -  -  
|  Compar tmen t2

r carpr raoralrs longus )

Abductor poll icis longus )
Extensor poll icis brevis i 

comPartment 1

Posterior (dorsal) view

Plane of cross section
shown below

Extensor retinaculum

Abductor  d ig i t i
min imi  muscle

l n te r tend inous  connect ions

Transverse fibers of
extensor expansions (hoods)

Cross section of most distal portion of forearm

Extensor retinaculum

ComRartment + 
{

I

compartments I  E l tg lso.r .
'  

(  o l S l t l  m l n l m l

{ Extensor
Compartment 5 J carpi

(  u lnar is

Extensor  d ig i torum and
extensor indicis
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Fingers

4{tr

Nutrient branches to metaphysis

Lunule

Nerves Arteries Septa
\ - - - - - - - -  - - _ _ _ - - t

v
Distal anterior closed space (pulp)

Subungual space

Minute arteries

Fine nerves

Nutrient branch to epiphysis

Svnovial membrane

Articular carti lage

tendon
sheath of finger

Synovial (flexor tendon)
sheath of f inger

Flexor digitorum profundus tendon

Palmar l igament (plate)

Articular cavity

Body of nail

Nail bed

Distal phalanx

Fibrous septa and areolar
tissue in anterior
closed space (pulp)

Dorsal digital artery and nerve

Proper palmar digital artery
to neighbor ing d ig i t

Flexor
digitorum
superficialis
tendon

Eponychium
Sagittal section (cuticle)

Body of nail

Distal phalanx

Cross section
throush distal
phalaix

Dorsal branches of proper palmar
digital arteries and nerves to dorsum
of middle and terminal phalanges

Arteries and nerves

Plate 471

Proper palmar digital artery and nervti
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Anter ior  (palmar)  v iew

Gutaneous lnnervation of Wrist and Hand

Ulnar nerve

Palmar
d ig i ta l
branches

Posterior (dorsal) view

M usculocutaneous
nerye

Medial an
cutaneous nerve

nadial Jnerve t

Median
nerve

Super f i c ia l
branch

Palmar
branch

Palmar
d ig i ta l
branches

Div is ion  be tween u lnar  and rad ia l
nerve  innerva t ion  on  dorsum o f
hand is  var iab le .

Dorsal
branch
ano
dorsal
d ig i ta l

Super f i c ia l
b ranch
ano
dorsa l
d ig i ta l
b ranches

Dranc

Proper
pa lmar
d ig i ta l
branches

Proper
pa lmar
d ig i ta l
branches

Median
nerve

Nr
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Arteries and Nerves of Upper Limb

Anterior view

Del to id  musc le

Coracobrach ia l i s  musc le

Muscu locu taneous n

Brach ia l i s  musc le

B iceps  brach i i  musc le  (cu t )  and tendon

Lateral antebrachial cutaneous nerve
(from musculocutaneous ner

Radial nerve J 
oeeo branch-1

I Superficial branch

Supina tor  musc le

Brach io rad ia l i s  musc l

Radial artery

Pronator teres muscle (partially cut

Median nerve

F lexor  po l l i c is  longus

Flexor carpi radial is
tendon (cut)

F lexor  re t inacu lum
(transverse carpal
l igament )

Super f i c ia l  b ranch
of radial nerve

Recur ren t  (motor )
branch of
median nerve to
thenar muscles

Common pa lmar
digital branches
of median nerve

Proper  pa lmar
digit ial  branches
of median nerve

I ntercostobrach ial nerve

Media l  b rach ia l
cutaneous nerve

Radial nerve

Ulnar  nerve

Medial antebrachial
cutaneous nerve

Median nerve

Brachial artery

Bicipital aponeurosis

Flexor carpi radial is muscle (cut)

Flexor digitorum profundus muscle

F lexor  carp i  u lnar is  musc le

Ulnar  a r te ry  and nerve

Dorsa l  b ranch o f  u lnar  nerve

F lexor  d ig i to rum super f i c ia l i s  tendons (cu t )

Deep pa lmar  b ranch o f  u lnar  a r te ry  and deep branch o f  u lnar  nerve

Super f i c ia l  b ranch o f  u lnar  nerve

Super f i c ia l  pa lmar  a rch  (cu t )

Common pa lmar  d ig i ta l  b ranch o f  u lnar  nerve

Communica t ing  branch o f  med ian  nerve  w i th  u lnar  nerve

Proper  pa lmar  d ig i ta l  b ranches  o f  u lnar  nerve

4{tr
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Anterior view

Note: Only muscles innervated
by musculocutaneous
nerve snown

Musculocutaneous nerve (C5, 6,7)

Coracobrachial is muscle

Biceps brachii muscle
(retracted\

Brachialis muscle

Articular br

Anterior branch

Posterior bra

Cords of
brachial
prexus

Ulnar nerve

Median nerve

Radial nerve

Axillary nerve

Posterior (dorsal) view

Nr

Musculocutaneous Nerve

1 iedia l  )
. Posterior )
Lateral )

Medial brachial
cutaneous nerve

Medial antebrachial
cutaneous nerve

Cutaneous
innervation
(via lateral
antebrachial
cutaneous
nerve)

Neurovasculatune

Anterior (palmar) view
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Median Nerve

Anterior view

Musculocutaneous nerve

Median nerve (C5, 6,7, 8,T1

lnconstant contribution

Pronator teres muscle (humeral

Articular branch

Flexor caroi radial is muscre

Palmaris longus muscle

Pronator teres muscle (ulnar head)

Flexor digitorum superficialis muscle
(turned upl

Flexor digitorum profundus muscle
(lateral part supplied by median
[anterior interosseous] nerve;
medial part supplied by ulnar nerve)

Anterior interosseous nerve

Flexor poll icis longus muscle

Pronator quadratus muscle

Palmar branch of median nerve

Abductor ooll icis brevis
Opponens pol l ic is

Communicat ing branch
of median nerve with
ulnar nerve

Common oalmar
digital nerves

Proper palmar
digital nerves

Note: Onlv muscles innervated by median nerve shown

Medial Cords of
brachial
prexus

Posterior

Medial brachial
cutaneous nerve

Medial antebrachial
cutaneous nerve

Axil lary nerve Nr
Radial nerve

Ulnar nerve

Palmar view

Lateral

Thenar
muscles

Superficial head of
flexor poll icis brevis
(deep head
supplied by
ulnar  nerve)

1 st and 2nd
lumbrical muscles

Dorsal branches to
dorsum of middle and
distal phalanges

Posterior (dorsal) view
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Anterior view

Palmar view

supplied by median nerve)

Adductor poll icis

Note: Only muscles innervated
bv ulnar nerve shown

Ulnar Nerve

Ulnar nerve (C7,8,T11
(no branches above elbow)

tnconstant contribution

Medial epicondyle

branch
(behind condyle)

digitorum profundus
muscle (medial part only;
lateral part supplied by
anterior interosseous
branch of median nerve)

Flexor poll icis brevis musclel
(deep head only; superficial \
head and other thenar muscles

Flexor carpi ulnaris muscle
(drawn aside)

I branch of ulnar nerve

Palmar branch

Abductor digit i minimi
Flexor digit i minimi brevis
Opponens digit i minimi

Hypothenar muscles

Common palmar digital nerve

Communicating branch of median nerve with
ulnar nerve

Palmar and dorsal interosseous muscles

3rd and 4th lumbrical muscles (turned downl

4{r
Proper palmar digital nerves
(doisal digital nerves are from dorsal branch)

branches to dorsum of middle and distal phalanges
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Radial Nerve in Arm and Nerves of Posterior Shoulder

scapular nerve (C5)

Supraspinatus muscle

pular nerve (C5, 6)

Levator scapulae
muscle (supplied
also bv branches
from C3 and C4

Rhomboid
minor  muscle

Rhomboid
major muscle

Deltoid muscle

Teres minor muscle

Axillary nerve (C5, 6)

Superior lateral brachial
cutaneous nerve

Radial nerve
(c5 ,  6 ,7 ,8 ,T1 )

lnconstant contribution

lnferior lateral brachial
cutaneous nerve

Posterior antebrachial
cutaneous nerve

Lateral intermuscular
septum

Brachialis muscle (lateral
part; remainder of muscle
supplied by musculo-
cutaneous nerve)

Brachioradialis muscle

Extensor carpi radialis
longus muscle

Infraspinatus muscld

Teres major muscld

Lower subscapular nerve (C5, 6)

Posterior brachial cutaneous nerve
(branch of radial nerve in axi l la)

Long head

Triceps brachii muscle Lateral

Medial

Triceps brachii

Medial epicondyle

Olecr

Anconeus

Extensor digitorum

Extensor carpi ulnaris
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Radial Nerve in Foreatm

Posterior view

Lateral epicondyle

Anconeus muscle

Brachioradia l is  muscle

Extensor carpi radial is longus muscle

Sup ina tor  musc le

xtensor carpi radialis brevis muscle

Extensor caroi ulnaris muscle

Extensor digitorum muscle and
extensor digit i minimi muscle

Extensor indicis muscle

Extensor poll icis longus muscle

Abductor poll icis longus muscle

Extensor pol l icis brevis muscle

Posterior i nterosseous nerve
(continuation of deep branch of
radial nerve distal to supinator muscle)

Suoerficial branch of radial nerve

Radial nerve (C5, 6, Z8,T1l I nconstant contribution

Superficial (terminal) branch

Deep (terminal) branch

lnferior lateral
brachial cutaneous
nerve

Posterior brachial
cutaneous nel

Posterior antebrachial
cutaneous nerve

Superf icial branch of
radial nerve and dorsal
digital branches

Cutaneous innervation from
radial and axil lary nerves

Extensor-supinator
group of muscles

4{tr

From axil lary nerve

From radial nerve

Superior lateral
brachial cutaneous
nerve

I

Neurovasculature

Dorsal digital nerves
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Gutaneous Nerves and Superficial Veins of Shoulder and Arm

Anterior view

Supraclavicular nerves
(from cervical plexus)

Posterior view

Medial
lntermediate
Lateral

Acromial branches of
thoracoacromial vein

branch of

Superficial
branches of
posterior
circumflex
humeral vein

Intercosto -
brachial nerve

Medial brachial
cutaneous nerve

Superior lateral
brachial
cutaneous nerve
(from axil lary
nerve)

Posterior brachial
cutaneous nerve
(from radial nerve)

Inferior lateral
brachial cutaneous
nerve (from
radial nerve)

Posterior
antebrachial
cutaneous
nerve
(from radial
nerve)

Superior lateral
brachial cutaneous
nerve (from
axi l lary nerve)

Cephalic

Inferior lateral
brachial cutaneous
nerve (from
radial nerve)

Posterior
antebrachial
cutaneous
nerve (from
radial nerve)

Accessory
Branches of medial
antebrachial
cutaneous nerve

Basil ic vein

Lateral antebrachial
cutaneous nerve
(terminal oart of
muscu locu taneous nerve)

Median cubital vein

Intermediate (median)
antebrachial vein

tc  ve tn

Perforat ing veins

Branches
of medial
antebrachial
cutaneous
nerve

Branches of
lateral antebrachial
cutaneous nerve
(terminal part of
musculocutaneous nerve

4{tr

Lateral supraclavicular nerve

Plate 479

Cephalic vein

Neurovasculatule



Cepha l ic  ve in

Posterior antebrachial
cutaneous nerve
(from radial nerve)

Lateral antebrachial
cutaneous nerve
(from musculo-
cutaneous nerve)

Accessory
cephalic vein

Median
cepha l ic  ve i

Cepha l ic  ve i

Med ian
antebrachial vein

Note: ln 7O"/" o( cases,
a median cubital
vein (tr ibutary to
basi l ic vein) replaces
median  cepha l ic
and med ian  bas i l i c
veins (see PlaLe 479\.

Superf icial branch
of radial nerve

Palmar branch
of median

lntercaoitular veins

Posterior
branch
of medial
antebrachial
cutaneous
nerve

Posterior
antebrachial
cutaneous
nerve (from
radial nerve)

Accessory
cephalic
vetn

Posterior
branch of
lateral
antebrachial
cutaneous
nerve (from
musculocu-
taneous nerve)

r branch
of  u lnar  nerve

Dorsal branch
of ulnar nerve

Palmar carpal
l igament
(cont inuous
with extensor
re t inacu lum)

Palmar
aponeuroSrs

transverse
metacarpal
l igament

Bas i l i c  ve in

Dorsal branch
of ulnar nerve

Dorsal
metacarpal
ve t  ns

lntercapitular
ve tns

Cephalic vein

Extensor
ret inaculum

Suoerf icial branch
of radial nerve

Dorsal
venous
network

Dorsal digital nerves and veins

Gutaneous Nerves and Superficial Veins of Forearm

Anter ior (palmar) v iew Posterior (dorsal) view

Bas i l i c  ve in

terior branch
and
Posterior branch
of  med ia l
an tebrach ia l
cutaneous
nerve

Median
bas i l i c  ve in

B ic ip i ta l
aponeurosrs

Bas i l i c  ve in

Perforat ing
vet ns

Neurovasculature

Proper palmar digital nerves
and pa lmar  d ig i ta l  ve ins

Plate 48O



Gutaneous Innervation of Upper Limb

Anterior (palmar) view Posterior (dorsal) view

Supraclavicular nerves
(from cervical
plexus-C3, 4)

Axillary nerve
Superior lateral
brachial cutaneous
nerve (C5, 6)

Radial nerve
Inferior lateral
brachial cutaneous
nerve (C5,6)

Lateral antebrachial
cutaneous nerve
(cs,5171)
(terminal part of
m uscu locuta neou s
nerve)

Radial nerve

Intercosto'
brachial
nerve (T2)
and medial
brachial
cutaneous
nerye
(c8,T1,2)

Medial
antebrachial
cutaneous
nerve
(c8,  T1)

aclavicular nerves
(from cervical
plexus-C3,4)

Axillary nerve
lateral brachial

cutaneous nerve
(c5,6)

Radial nerve
Posterior brachial cutaneous
nerve (C5-8)
Inferior lateral cutaneous
nerye
Posterior antebrachial
cutaneous nerve
(clsl,6-8)

Lateral antebrachial cutaneous
nerve
(c5,6 [7] )
(terminal part of
musculocutaneous
nerve)

Radial nerve
Superficial branch
and dorsal digital
branches (C6-8)

Median nerve
Proper palmar
digital branches

Superficial branch
(c6-8) \

Dorsal branch
and dorsal
digital

Proper palmar
digital
branches

Median nerve
Palmar branch
and
Palmar
digital branches
(c6-8)

digital
branches

Note: Division variable between ulnar and radial
innervation on dorsum of hand and often aligns with
middle of 3rd digit instead of 4th digit as shown

Ulnar nerve (C8, T1 )

Plate 481
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Dermatomes of Upper Limb

Note: Schematic demarcation of dermatomes
(according to Keegan and Carrett) shown as
dist inct segments. There is actual ly considerable
overlap between adjacent dermatomes. An
alternative dermatome map is provided by
Foerster (see references).

Anterior view

s
*:.
ki
$'r
s

$
ii

*{r
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Lymph Vessels and Nodes of Upper Limb

See also Plates 184, 468

Del topec tora l  node

Lateral axi l lary nodes
(a long ax i l la ry  ve in )

Cepha l ic  ve in

Bas i l i c  ve in

Cubi ta l  nodes

Median cub i ta l  ve in

Cepha l ic  ve in

Vessels passing to
dorsum o f  hand

Vesse ls  pass ing  around
web to dorsum of hand

Vessels passing to
dorsum of f ingers

Note: Arrows indicate
d i rec t ion  o f  d ra inage

Vessels passing to
dorsum of  hand

Plate 483 Neurovasculature



GT Angiograms of Arteries of the Upper Limb

Regional Scans PIate 484





Section 7 Lower Limb

Topographic Anatomy
Plate 485

las Lower Limb

Hip and Thigh
Plates 486-505

486

487

488

489

490

49t

Hip (Coxal) Bone

Hip Joint

Hip Joint: Anteroposterior Radiograph

Femur

Bony Attachments of Muscles of Hip and Thigh:Anterior View

Bony Attachments of Muscles of Hip and Thigh: Posterior
View

Muscles of Thigh: Anterior Views

Muscles of Thigh:Anterior Views (continued)

Muscles of Hip and Thigh: Lateral View

Muscles of Hip and Thigh: Posterior Views

Psoas and lliacus Muscles

Lumbosacral and Coccygeal Plexuses

Lumbar Plexus

Sacral and Coccygeal Plexuses

Arteries and Nerves of Thigh:Anterior Views

Arteries and Nerves of Thigh:Anterior Views (continued)

Arteries and Nerves of Thigh: Posterior View

Nerves of Hip and Buttock

Arteries of Femoral Head and Neck

Thigh: Serial Cross Sections

View

492

493

494

495

496

497

498

499

500

501

502

503

504

505
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Lower Limb

Knee
Platec 506-512

soe Knee: Lateral and MedialViews

soz Knee: AnteriorViews

sos Knee: lnterior

sog Knee: Cruciate and Collateral Ligaments

sro Knee: Anteroposterior Radiograph

st r Knee: Posterior and Sagittal Views

sr z Arteries of Thigh and Knee: Schema

Leg
Pfates 513-622

srs Tibia and Fibula

srr Tibia and Fibula (continued)

srs Attachments of Muscles of Leg

sre Muscles of Leg (Superficial Dissection): Posterior View

sr z Muscles of Leg (lntermediate Dissection): Posterior View

sre Muscles of Leg (Deep Dissection): Posterior View

srg Muscles of Leg (Superficial Dissection):Anterior View

szo Muscles of Leg (Deep Dissection):Anterior View

szr Muscles of Leg: LateralView

szz Leg: Cross Sections and Fascial Compartments

Ankle and Foot
Plates 523-537

szs Bones of Foot

szl Bones of Foot (continued)

szs Calcaneus

szs Ankle: Radiographs

szz Ligaments and Tendons of Ankle

sza Ligaments and Tendons of Foot: Plantar View

szg Tendon Sheaths ofAnkle

sso Muscles of Dorsum of Foot:Superficial Dissection

ssr Dorsum of Foot: Deep Dissection

ssz Sole of Foot: Superficial Dissection

ses Muscles of Sole of Foot: First Layer

sse Muscles of Sole of Foot Second Layer

sss Muscles of Sole of Foot:Third Layer

sse Interosseous Muscles and Deep Arteries of Foot

ssz Interosseous Muscles of Foot

Neurovasculature
Plates 538-546

sse Femoral Nerve and Lateral Femoral Cutaneous Nerve

sos 0bturator Nerve

slo Sciatic Nerve and Posterior Femoral Cutaneous Nerve

ser Tibial Nerve

sez Common Fibular (Peroneal) Nerve

ses Dermatomes of Lower Limb

ss Superficial Nerves and Veins of Lower Limb:Anterior View

ses Superficial Nerves and Veins of Lower Limb: Posterior View

*e Lymph Vessels and Nodes of Lower Limb

Regional Scans
Plate 547

scz CT Angiograms of Arteries of the Lower Limb
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Anterior view

l l iac  c res t

Anter io r
super io r  i l i a
spr  ne

Tensor  fasc iae
la tae  musc le

Vastus
la te ra l i s  musc le

Rectus  femor is
muscle

l l i o t ib ia l  t rac t

Fibu la r is
(peroneus)
longus muscle

Tib ia l is
anter ior  muscle

Latera l  mal leolus

Extensor  d ig i to rum
longus tendons

I n g u i n a l
l igament

Sar to r ius  musc le

Creat
saphenou s
ve tn

Vastus
media l is
M U S C I E

Media l
m a l l e o l u s

Rectus  femor is
tendon (becoming
par t  o f  quadr iceps
femor is  tendon)

Pate l la

Pate l la r  l igament

T ib ia l  tuberos i ty

Creat  saphenous
vetn

Anter io r  border
o f  t ib ia

Semi tend i -
nosus
musc le

Adductor
maSnus
muscre

C rac i l i s
tenoon

Creat
saphenous
vern

Calcanea l
tendon

Media l  ma l leo lus

P lan tar  sur face

Lower Limb

Posterior view

C l u t e u s
m a x r m u s
musc le

Creater
trochanter
o f  femur

Clu tea l
fold

B iceps  femor is
musc le

Long head

Short head

Pop l i tea l
fossa

Cast rocnemius
muscte

Media l  head

Lateral head

Smal l
sapnenous
ve tn

Fibu la r is
(peroneus)  longus
and brev is  tendons

Latera l  ma l leo lus

Calcanea l
tuberos i ty

6ryd4/*

l l iac crest

Cluteus
medius
M U S C I E

Topographic Anatomy

of foot

Plate 485



Hip lGoxalf Bone

Lateral view Intermediate ron" )
-Tuberculum ) l l iac crest
- -Outer l ip  )

Posterior

Posterior
superior
i l iac spine

Posterior
inferior
i l iac

(ala) of i l ium
(gluteal surface)

superior i l iac spine

Anterior inferior iliac spine

lum
Lunate surface
Margin (limbus) of acetabulum
Acetabular notch

pubic ramus

tubercle

Obturator crest

ior pubic ramus

Creater sciatic notch

Body of ilium

lschial spine

Lesser sciatic

Body of ischium

lschial tuberosity

*{r

Ramus of ischium

Anterior superior i l iac spine

Wing (ala) of i l ium
(iliac fossa)

Anterior inferior iliac spine

Arcuate line

surface
(for sacrum)

f  l l ium

I lschium

f eutis

l l iopubic eminence

Superior pubic ramus

Pecten pubis
(pectineal line)

Pubic tubercle

Symphyseal surface

Obturator groove

inferior
i l iac spine

Creater sciatic notch

sprne

of i l ium

Lesser sciatic notch

of ischium

lschial tuberosity

Ramus of ischium

Plate 486
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Hip Joint

Anter io r

Anter io r  in fe r io r
i l i ac  sp ine

Creater
t rochanter

\

Anterior view

Lesser trochanter

l l io femora l  l igament  (Y  l igament  o f  B iSe low)

l l iopectineal bursa (over gap in l igaments)

Pubofemora l  l igament

Obturator crest

Super ior  pubic ramus

l sch ia l
tuberosity

l l io femora l  l iagment

lsch io femora l  l igament

Zona orb icu la r is

supenor \
i l iac spins-

Posterior view

l n te r t rochanter ic  l ine

\

HlJ"iliJ;o' b

Protrus ion
of synovial
memDrane

Anter io r  super io r  i l i ac  sp ine

Anter io r  in fe r io r  i l i ac  sp ine

l l iopub ic  eminence

Acetabu lar  labrum ( f ib rocar t i lag inous)

Fat in acetabular fossa (covered by
synov ia l  membrane)

Obturator artery
Anter io r  b ranch
Posterior branch
Acetabular branch

Obtura tor  membrane

Creater
trochanter

n te rtroch a n teric
crest

Lesser trochanter

4{ry

Lunate  (a r t i cu la r )
surface of
ace tabu lum

Ar t icu la r  car t i lage

Creater
t rochanter

Head o f

Neck  o f  femur

ln te r t rochanter ic
l i n e

L igament  o f
head o f  femur
(cut)

l sch ia l  tuberos i ty

Hip and Thigh

Lesser trochanter

Transverse acetabular l igament

Plate 487



Hip Joint: Anteroposterior Radiograph

A Acetabulum
F Femur
G Greater trochanter
H Head of femur
I  lschium
lC Intertrochanteric crest
I t  l l i um
lT lschial tuberosity
L Lesser trochanter
N Neck
O Obturator foramen
P Pubis (super ior  ramus)

Hip and ThighPlate 488



Femur

Creater
trochanter

4{F

Lateral epicondyle

Lateral condyle

Anterior view

Line of attachment of border of
synovial membrane

Line of reflection of synovial membrane

Line of attachment of f ibrous capsule

Line of reflection of f ibrous
capsule (unattached)

Adductor tubercle

Neck

I ntertrochanteric crest

Lesser trochanter

Pectineal l ine

Cluteal tuberosity

Shaft (body)

Popliteal surface

Lateral epicondyle

Intercondvlar fossa

Hip and Thigh

Patellar surface

Plate 489



Bony Attachments of Muscles of Hip and Thigh: Anterior View

Origin of psoas major muscle
from sides of vertebral bodies,
intervertebral discs, and
transverse processes (J'l 2-L4)

l l iacus muscle

Sartorius

Pir i formis muscle
Rectus femoris muscl

Obturator i
and superior and inferior
gemel lus  musc les

Piriformis muscle

Cluteus min imus

Vastus lateralis mu

l l i opsoas  musc le

Vastus medial is mu

Vastus intermedius muscle

Articularis genus muscle

l l iot ibial tract

Biceps femoris muscle

Quadriceps femoris muscle
(rectus femoris,
vastus lateral is,
vastus intermedius/
and vastus medial is
via patel lar l igament)

#: ",,

racil is muscle

Obturator externus muscle

Adductor  magnus muscle

Quadratus femoris muscle

Origins

Insertions

uctor  magnus musc le

Pectineus muscle

Adductor longus muscle

Adductor brevis muscle

Pes anserinus

I
I

4{tr
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Bony Attachments of Muscles of Hip and Thigh: Posterior View

Clu teus  med ius  musc le

Clu teus  min imus musc le

Tensor fasciae latae muscte

Clu teus  max imus musc le
Sar to r ius  musc le

Rectus  femor is  musc le

Super ior  gemel lus muscle

Infer ior  gemel lus muscle

Quadratus femor is  muscle

Obturator externus muscle

Clu teus  med ius  musc le

Obtura tor  in te rnus  musc le

Adductor  magnus musc le

B iceps  femor is  ( long  head)
and semi tend inosus  musc les

Pectineus muscle

Vastus  med ia l i s  musc le
Origins

lnserlions Adductor  longus  musc le

Adductor  magnus musc le

Cast rocnemius  musc le  (med ia l  head)

Semimembranosus  musc le

Pop l i teus  musc le

Note: Width of zone of attachments to posterior aspect
o f  femur  ( l inea  aspera)  i s  g rea t ly  exaggera ted .

I
I

'Quadratus femor is  muscle

l l iopsoas muscle

Cluteus maximus muscle

astus  la te ra l i s  musc le

Adductor  magnus musc le

uctor brevis muscle

Vastus  in te rmed ius  musc le

B iceos  femor is  musc le  (shor t  head)

duc tor  magnus musc le

Vastus  la te ra l i s  musc le

P lan tar is  musc le

Cast rocnemius  musc le  ( la te ra l  head)

muscte

4{tr

Semimembranosus  musc le
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Muscles of Thigh: Anterior Views

Anter ior  super ior  i l iac spine

l iacus muscle

major muscle

Cluteus medius muscle

Ingu ina l  l igament

Pubic tubercle

Tensor fasciae latae muscle

Pectineus muscle

Tensor fasciae latae muscle (origin

Rectus  femor is  musc le  (o r ig in )

Creater trochanter

l l iopsoas  musc le  (cu t )

Adductor  longus muscle

rac i l is  muscle

Sartorius muscle

Rectus femoris muscle*

Vastus lateralis muscle*

Vastus intermedius muscle*
'astus 

medial is muscle"

l l iot ibial tract

Rectus femoris tendon (becoming part
of quadriceps femoris tendon)

Lateral patel lar ret inaculum

Patel la

Med ia l  pa te l la r  re t inacu lum

Anter io r  super io r  i l i ac  sp ine

Sartor ius muscle (or ig in)

Anterior inferior
i l iac spine

ments
o f  h ip  jo in t

Pectineus
muscte

Sartorius
tendon

Anteromedia l
in te rmuscu lar
septum

Pes anser inus

l l i o t ib ia l  t rac t  (c

Rectus femoris tendon

Quadriceps femoris I

Lateral patel lar ret inaculum

Medial patel lar ret inaculum

Head of f ibula

Pate l la r  l igament

Tibial tuberosity

Patel lar l igament

Sartorius tendon

Crac i l i s  tendon

Semi tend inosus  tendon

Tibial tuberosity

4{tr
*Musc les  o f  quadr iceps  femor is
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Deep dissection

Anter io r  super io r  i l i ac

Anter io r  in fe r io r  i l i ac  so i

L igaments  o f  h ip  jo in t

Creater trochanter of femur

l l iopsoas muscle (cut)

Pect ineus muscle
(cut and reflected)

Adductor brevis muscle
(cut and reflected)

Vastus  in te rmed ius  musc le

Adductor  longus muscle
(cut and reflected)

Femoral artery and vein
passing through h iatus
of adductor magnus muscle

Vastus  med ia l i s  musc le  (cu t )

Rectus femoris tendon (cut as i t
becomes part of quadriceps tendon)

Vastus lateralis muscle (

Lateral eoicondvle of femur

Lateral patel lar

F ibu la r  co l la te ra l  l igament

Head of f ibula

Patel lar l igament

Tibial tuberosity

Muscles of Thigh: Anterior Views (continuedl

Pectineus muscle (cut and ref lected\

Super ior  ramus of  pubis

tor longus muscle (cut and reflected)

ctor brevis muscle (cut)

Pubic tuberc le

Craci l is  muscle (cut)

Obturator externus muscle

Quadratus femor is  muscle

Adductor  min imus par t  ot
Adductor  magnus muscle

ings for perforating
branches of profunda femoris
(deep femoral) artery

Tendon of adductor magnus muscle
insert ine on adductor tubercle
on medial eoicondvle of femur

Cracil is muscle (cut)

Tibial col lateral l igament

Pes anser inus

4{r
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Muscles of Hip and Thigh: Lateral View

l l i ac  c res t

Cluteal aponeurosis
over  g luteus medius muscle

Gluteus maximus muscle

Vastus lateralis muscle

l l io t ib ia l  t ract

Semimembranosus  musc le

Fibular col lateral l igament

Plantaris muscle

Gastrocnemius muscle (lateral head)

Head of f ibula

F ibu la r is  (peroneus)  longus  musc le

External oblique
muscle

Anterior superior
i l iac spine

Sartorius muscle

Tensor fasciae latae muscle

Rectus femoris muscle

Lateral condvle of t ibia
and Cerdv's tubercle

Lateral patellar retinaculum

tensor digitorum longus muscle

Patellar l igament

Tib ia l is  anter ior  muscle *{r
Plate 494 Hip and Thigh



Muscles of Hip and Thigh: Posterior Views

For piriformis and obturator internus see also Plates 356, 357; For see Plate

Clu tea l  aponeuros is  over
Cluteus medius muscle

Cluteus min imus muscle

Cluteus maximus muscle

Piriformis muscle

Sciatic nerve

Sacrosp inous  l igament

Super io r  gemel lus  musc le

Obtura tor  in te rnus  musc le

ln fe r io r  gemel lus  musc le

Sacrotuberous l igament

Quadratus femoris muscle

lschial tuberosity

Semitendinosus muscle

Creater trochanter

B iceps  femor is  musc le  { long head)

Adductor minimus part of
Adductor magnus muscle

Semimembranosus muscle

l l i o t ib ia l  t rac t

Crac i l i s  musc le

Biceps femor is  muscle
Shor t  head
Long head

Semimembranosus  musc le

Semi tend inosus  musc le

Popli teal vessels and t ibial nerve

Common f ibu la r  (peronea l )  nerve

taris muscle

Cast rocnemius  musc le
Media l  head
Lateral head

Sartorius muscle

Popli teus muscle

Tend inous  arch  o
Soleus muscle

Superficial dissection

Hip and Thigh

Plantaris tendon (cut

Plate 495



Psoas and lliacus Muscles

See also Plate 263

Quadratus lumborum
muscle

Transversus abdominis
muscle (cut)

l l iohypogastr ic nerve

l l io ingu ina l  nerve

Psoas minor
muscte

Psoas major
musc te

Cenitofemoral nerve

Lateral femoral
cutaneous nerve

l l iacus  musc le

Femoral nerve

Super ior  pubic ramus

Creater trochanter
of  femur

l l iopsoas muscle
passes backward
to insert ion on
lesser trochanter

Shaft (bodv) of femur

12th r ib

medius

' l
T 1 2  \

[1

Origin of psoas major
muscle from vertebral
bodies, transverse
procesSes/ ano
intervertebral discs
$12-L4) and origin
of psoas minor muscle
from vertebral bodies
(T12,  L1)

Lumbar  p lexus

umbosacral trunk

l l iac crest

Anterior superior
i l iac spine

l l iopectineal bursa

l l iofemoral
l igament  o f
h ip  jo in t
(Y  l igament
of Bigelow)

Abductors
(g luteus
and
mrn tmus

Note: Arrows indicate
direct ion of act ion
of i l ioosoas muscle.

4{r
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musc les)

Adductors
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Intercostal nerve (T1 . l  )

Subcostal nerve (T1 2

l l iohypogastr ic nerve
( T 1 2 ,  L 1 )

l l io ingu ina l  nerve  (L l  )

To psoas major and
osoas minor muscles

Ceni to femora l  nerve  (11 ,  2 )

Lateral femoral cutaneous
nerve (12,  3)

Geni ta l  b ranch and
Femora l  b ranch
of genitofemoral nerve

To psoas major andro psoas malor
i l iacus  musc les

Lumbosaeral and Goccygeal Plexuses

-1::: f Anterior division

Posterior division

Sympathetic trunk

Lumbar plexus

Anterior branches. ;
a n d \ l
Lateral branches
of subcostal and
i l iohypogastr ic nerves

Lumbosacral  t runk

Nerve to quadratus
femoris (and inferior
gemel lus)  (14 ,  5 ,  S1)

Nerve to obturator
in ternus (and super ior
gemel lus)  (15,  S1,  2

Super ior  g luteal
nerve (14,  5,  S1 )

Nerve to  p i r i fo rmis  (S1,  2

Obtura tor  nerve  (L2 ,3 ,  4 l

Accessory obturator nerve
(13,  4 )  ( incons ta

In fer ior  g luteal  nerve (L5,  51 ,2

Femoral nerve (12, 3, 4

Sciat ic nerve

Posterior femoral
cu taneous nerve  (S1,2 ,

Pudendal nerve (S2, 3, 4)

Dorsal nerve of penis/cl i tor is

Perineal nerve and Posterior scrotal/ labial branches

*{r
Sacral plexus

Pelv ic  sp lanchn ic
nerves

Perforat ing cutaneous
nerve (S2, 3)

Nerve to levator ani
and coccygeus (53, 4)

Perineal branch of
4th sacral nerve

Anococcygeal nerves

Obturator nerve

lnferior anal
(rectal) nerve

) 
ao""r*"at plexus
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Lumbar Plexus

Schema

Lateral femoral
cutaneous nerve

Cray rami

Muscular  branches
to psoas and il iacus musctes

Femoral nerve

Accessory obturator nerve (often a

Diaphragm (cut)

Subcostal nerve (T12)

Sympathetic trunk

l l iohypogastr ic  nerve

l l io inguinal  nerve

Genitofemoral nerve (cut)

Lateral femoral
cutaneous

Femoral nerve

obturator nerve

Psoas major muscle (

Lumbosacral trunks

Ingu ina l  l igament  (Poupar t ' s )

Nr

Subcostal nerve

White and gray rami communicantes

l l iohypogastric nerve

l l i o ingu ina l  nerve

Genitofemoral nerve

T12

t5

I
ffi

Ventral
rami of
spinal
nerves

Anterior division

Posterior division

White and gray
rami  communicantes

Subcostal nerve (T12)

l l iohypogastr ic nerve

l l io ingu ina l  nerve

Transversus abdominis
muscre

Quadratus lumborum muscle

Psoas major muscle

Cray  rami  communicantes

Cenitofemoral nerve

l l iacus  musc le

Lateral femoral
cutaneous nerve

Femoral nerve

Cenital branch and
Femoral branch of
genitofemoral nerve

Obturator nerve

Oblurator nerve

Lumbosacral trunk

Plate 498 Hip and Thigh



Schema

I Anterior division

f Posterior division

Superior gluteal ner

lnferior gluteal

Nerve to oiriformis

Tibial nerve

Common fibular
(peroneal)

Nerve to obturator internus (and superior gemellu's)

Lumbosacral trunk

Psoas maior muscle

Superior gluteal artery and nerve

Obturator nerve

ll iacus muscle

I nferior gluteal artery

Nerve to ouadratus

Nerve to obturator internus

Pudendal nerve

Obturator internus muscle,

Superior pubic ramus

Piriformis muscle

Coccygeus (ischiococcygeus) muscle

Nerve to levator ani muscle

Levator ani

Topography: medial and slightly anterior view
of hemisected pelvis

Sacral and Goccygeal Plexuses

Lumbosacral trunk

Gray rami communicantes

Pelvic splanchnic nerves
(parasympathetic to
inferior hypogastric
lpelvicl plexus)

Coccygeal nerve

Anococcygeal nerve

Perineal branch of 4th sacral nerve

to levator ani and
coccygeus (ischiococcygeus) muscles

Pudendal nerve

s l

S2

Perforatin g cutaneous nerve

Posterior femoral cutaneous nerve 4{F
Sympathetic trunk

Grav rami communicantes

splanchnic
nerves (cut)
(parasympathetic
to inferior
hypogastric
lpelvicl plexus)

I
splanchnic
nerves (cut)
(sympathetic
to inferior
hypogastric
lpelvicl plexus)
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Arteries and Nerves of Thigh: Anterior Views

See also Plate 538

Anter io r  super io r  i l i ac  sp ine Superf ic ial  dissect ions
Lateral femoral cutaneous nerve

Ingu ina l  l igament Tensor fasciae latae
muscle (retracted)

l l iopsoas  musc le
Sartorius muscle (cut)

Superf icial circumflex
i l iac  vesse ls

Superficial
epigastric vessels

Superf icial and
Deep external
pudenda l  vesse ls

femoral
artery

Rectus
femoris

Vastus
lateralis
muscle

Vastus
media l is
musc le

Femoral
sheath

Femoral nerve,
artery, and vein

Pectineus
musc le

ofunda femoris
(deep femoral)
artery

Craci l is
muscle

Adductor
longus
muscle

Sartorius
muscle

Cluteus
mtn tmus
and med ius
muscres

Lateral
circumflex

Saphenous
nerve  ano
sapnenous
branch of
descend ing
gen icu la
artery

Articular bra
of descending
genicular artery
(emerges from
vastus  med ia l i s
musc le )

Patel lar
anas tomos

Infrapatel lar
branch of

Lateral femoral cutaneous nerve (cut)

l l iopsoas muscle

Femoral nerve,
artery, and
vetn

Pectineus
muscre

unda femor is
(deep femoral)
artery

Vastus medialis
muscle

Adductor
longus  musc le

Adductor canal
(opened by
removal of
sartorius
muscle)

Saphenous
nerve

Nerve to
vastus medial is
musc te

Adductor
magnus muscle

Anteromedia l
in termuscular
septum
covers
entrance of
femoral vessels
to popliteal fossa
(adductor hiatus)

Sartorius
muscle (cut)

Super io r  med ia l
gen icu la r
artery (from
popli teal artery)

In fe r io r  med ia l
gen icu la r
artery (from
popli teal artery)

Fascia lata (cut)

Rectus femoris muscle

Vastus lateral is muscle

Tensor fasciae latae muscle

Plate 5OO
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Saphenous nerve
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Arteries and Nerves of Thigh: Anterior Views (continuedf

Deep dissection

Deep circumflex i l iac artery External i l iac artery and vein

Inguinal l igament (Poupart 's)Lateral femoral
cu taneous nerve

Femoral artery and vein (cut)

Sartorius muscle (cut)
Pectineus muscle (cut)

l l i opsoas  musc

Tensor fasciae latae
Obturator canal

Obturator externus musclemuscle (retracted)

Cluteus medius and Adductor longus muscle (cut)
min imus musc l

Femoral
Anterior branch and

ior branch of

Rectus femoris muscle
obturator nerve

Quadratus femoris muscle

Adductor brevis muscle

Branches of posterior branch
of obturator nerve

Ascending, transverse and
descend ing  branches o f
Lateral circumflex femoral ar

Medial circumflex femoral artery

Pectineus muscle (cut
r magnus muscle

Profunda femoris (deep femoral) artery
Craci l is  muscle

Perforat ing branches
utaneous branch of obturator nerve

Adductor  longus muscle (cut)
Femoral artery and vein (cut)

Vastus la tera l is  muscle
Descending genicular artery

Vastus intermedius muscle Articular branch
Saphenous branch

Adductor  h iatus
Rectus femoris muscle (cut)

Saphenous nerv
Sartorius muscle (cut)

Anteromedial intermuscular
septum (opened) magnus tendon

Vastus medial is muscle Adductor tubercle on
medial eoicondvle of femur

Quadriceps femoris tendon
Superior medial genicular artery

Patel la and patel lar
(from popli teal artery)

Infrapatel lar branch of
Saphenous nerve

anastomosis

Medial patellar retinaculuNr
Inferior medial genicular artery
(from popli teal artery)

Hip and Thigh

l------

Plate 5Ol



Arteries and Nerves of Thigh: Posterior Views

See alm Pfatc 310

l l i ac  c res t
Super io r  c lun ia l  nerves

Gluteus maximus muscle (cut)

Med ia l  c lun ia l  nerves

Inferior gluteal artery and nerve

Pudenda l  nerve

Nerve to obturator internus
(and super ior  gemel lus)

Posterior femoral
culaneous nerve

Sacrotuberous l ieament

lschial tuberosity

Inferior clunial nerves (cut)

Adductor  maqnus musc le

Crac i l i s  musc

Sciat ic nerve

Muscular branches of sciat ic nerve

Semitendinosus muscle (retracted)

Semimembranosus  m

Sciatic nerve

Art icu lar  branch

Adductor hiatus

Popl i tea l  ve in  and ar

Super io r  med ia l  gen icu la r  a r te ry

Medial epicondyle of femur

T ib ia l  nerve

Castrocnemius muscle (medial head)

Medial sural cutaneous nerve

Clu tea l  aooneuros is  and
gluteus medius muscle (cut)

Superior gluteal artery and nerve

teus  min imus musc le

Tensor fasciae latae muscre

Pir i formis muscle

Cluteus medius muscle (cut)

Super ior  gemel lus muscle

Greater trochanter of femur

Obturator internus muscle

lnferior gemellus muscle

uteus maximus muscle (cut)

Quadratus femoris muscle

Medial circumflex femorar
artery

Vastus lateral is muscle
and i l iot ibial tract

Adductor  min imus par t  o f
adductor magnus muscle

.l 
st perforating artery (from

profunda femoris artery)

Adductor  magnus musc le

2nd and 3rd perforat ing arteries
(from profunda femoris artery)

4th perforat ing artery (from

Super io r  la te ra l  gen icu la r  a r te ry

Common f ibular (peroneal) nerve

Plan tar is  musc le

Castrocnemius muscle ( lateral head)

Lateral sural cutaneous nerve

profunda femoris artery)

Long head (retractecl) |  , , ."0, femoris
Short head 

J 
muscle

*{ry

Plate 5O2
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Cluteus maximus muscle (cut)

Superior gluteal nerve

Sciatic nerve

Inferior gluteal nerve

Posterior femoral
culaneous nerve

Nerve to obturator internus
(and super io r  gemel lus)

Pudendal nerve

lsch ia l  sp ine

Sacrospinous
l i gament

Perforat ing
cutaneous nerve

Sacrotuberous
l i gamen t -

In fe r io r  ana l
(rectal) nerve

Dorsal nerve
of  pen is

Per inea l
nerve

Posterior
scrotal

Per inea l  b ranches
of posterior femoral
cutaneous

Nerves of Hip and Buttock

Cluteus medius muscle (cut)

Cluteus min imus muscle

formis muscle

Super ior  gemel lus muscle

Tensor fasciae latae
muscle

Cluteus medius
muscle (cut)

e to quadratus
femoris (and
inferior
gemel lus)
supp ly ing
art icular branch to
h ip  jo in t

Greater trochanter
of femur

Intertrochanteric
crest

Inferior gemellus
muscle

Quadratus femoris
muscle

Cluteus maximus
muscle (cut)

Sciatic nerve

Posterior femoral cutaneous nerve

4{tr

l sch ia l  tuberos i ty

Semitendinosus muscle

Biceps femor is  muscle ( long head)
(covers semimembranosus muscle)

l l iac crest

Hip and Thigh

In fer ior  c lunia l  nerves

Plate 5O3



Arteries of Femoral Head and Neck

See also Plate 512

Anterior view

Retinacular Iartefles I
(subsynoviall (

Anastomosis
between medial
and lateral
circumflex
femoral
arteries

l l iofemoral (Y)
l igament and
joint capsule

Ascending,
Transverse,
Descending
branches of
Lateral circumflex
femoral artery

Acetabular labrum

Posterior view

Superior
Anterior
lnferior

Coronal section

tendon

Medial circumflex
femoral artery

AcetabuJar
branch of
obturator artery
(often minute)

Medial
circumflex
femoral artery

Lateral
circumflex
femoral artery'

Medial circumflex
femoral artery

Anastomosis

Lateral circumflex
femoral artery

Ascending,
Transverse,
Descending
branches

Superior
Posterior
lnferior

Retinacular
arteries
(subsynovial)

nastomosrs

I

lschiofemoral
l igament and
joint capsule

Profunda femoris
(deep femoral)
artery Nutrient artery

of femur

Nutrient artery
of femur

Acetabular
branch

Obturator
artery

muscre

Femoral
artery

Pectineus
muscte

Medial
circumflex
femoral
artery

Profunda femoris
(deep femoral)
artery

4{N
Medial circumflex femoral artery

l l iopsoas tendon

Lateral circumflex femoral artery

Femur of child: anterior view

Ligaments and
joint capsule 1

Retinacular

Plate 5O4 Hip and Thigh



Sartor ius muscle

Profunda femoris (deep femoral) artery and vein

Pectineus

l l iopsoas

Rectus femoris muscle

Vastus media l is

Lateral femoral cutaneous

Vastus in termedius

Vastus lateralis

Tensor fasciae latae muscre

l l io t ib ia l  t rac t

C lu teus  max imus musc le

Vastus medial is m

Rectus femoris muscle

Vastus  in te rmed ius  musc le

Vastus lateralis muscle

l l iot ibial tract

Lateral intermuscular
septum of thigh

Thigh: Serial Gross Sections

Fascia lata

Branches of femoral nerve

Femoral artery and vein

Adductor longus muscle

Creat saphenous vein

Obturator nerve (anterior branch)

Adductor brevis muscle

Obturator nerve
(posterior branch)

Craci l is  muscle

Adductor  magnus muscle

Sciatic nerve

Posterior femoral
cutaneous nerve

Semimembranosus muscle

Semitendinosus muscle

Biceps femoris muscle ( long head)

in termuscular  septum of  th igh

Sartorius muscle

in adductor
canal

Biceps  {  Shor t  head
temons I
muscle ( Long head

Semi tend inosus  musc le

Creat saphenous vein

Adductor longus muscle

Cracil is muscle

Adductor brevis muscle

femoris (deep femoral) artery

Adductor  maqnus muscle

Posterior intermuscular septum of thigh

Sciatic nerve

Vastus  med ia l i s  musc le

Sartorius muscle

aphenous nerve and descending genicular artery

Creat saphenous vein

Craci l is  muscle

Semimembranosus  musc le

Rectus femoris tendon

Vastus  in te rmed ius  musc le

l l io t ib ia l  t rac

Vastus lateralis

Ar t icu lar is  genus muscle

Lateral intermuscular
septum of thigh

Fem

Biceps femoris muscle

Common f ibu la r
(peronea l )  nerve

Tibial nerve

Adductor maBnus tendon

Popli teal vein and artery

Semimembranosus  muscre

Semitendinosus muscle

Nr
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Knee: Lateral and Medial Views

Lateral view

ll iotibial tract

Biceps femoris { Lone head
muscle I Snoit neao

Bursa deep to i l iot ibial tr

F ibu la r  co l la te ra l  l igament
and bursa deep to i t---

Plantaris muscle

Biceps femoris tendon and i ts
inferior subtendinous bursa

Common f ibular
(peroneal) nerve

Head of f ibula

Castrocnemius muscle

Soleus muscle

Fibular is  (peroneus)
longus muscle

Medialview

Vastus medialis muscle

Quadriceps femoris tendon

Medial epicondyle
of femur

Medial patellar retinaculum

Patel lar l i

Vastus lateralis muscle

Quadriceps femoris tendon

Patella

Lateral patellar retinaculum

Joint capsule of knee

Pate l la r  l igament

Tibial tuberosity

Tibial is anterior muscle

Sartorius muscle

Craci l is  muscle

Tendon of semitendinosus muscle

anosus muscle and tendon

Adductor  magnus tendon

Parallel fibers ) Tibial- . .  -  - - -  
)  c o l l a t e r a l

Oblique fibers 
) l igament

Nr

Semimembranosus
DUrSa

Anserine bursa
deep to
Semitendinosus, l
Crac i l i s ,  and )
Sartorius tendons )

Pes
anseflnus

Castrocnemius muscle

Plate 506

Tib ia l  tuberosi
Soleus muscle
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Right knee in extension

Vastus intermedius muscle

Vastus lateralis muscle

ll iotibial tract

Lateral patellar retinacul

Lateral epicondyle of femur

Fibular col lateral l igament and

Biceps femoris tendon and i ts
inferior subtendinous

Broken l ine indicates
bursa deep to i l iot ibial tract

Insert ion of i l iot ibial tract to Cerdy's
tuberc le  and ob l ioue l ine  o f  t ib ia

Fibularis (peroneus) longus muscle

Extensor digitorum longus

Tib ia l is  anter ior  muscle

foint opened,
knee slightly in flexion

Articularis genus muscle

Synovial membrane (cut edge

Lateral condyle of

Common f ibu la r  (peronea l )  nerve-

Head of f inut.-=}

Anser ine bursa

Medial condyle of t ibia

Patellar l igament

Tibial tuberosity

Castrocnemius muscle

Suprapatellar (synovial) bursa

Cruciate l igaments (covered by synovial membrane)

Medial condyle of femur

Infrapatel lar synovial fold

Med ia l  men iscus

Alar folds (cut)

Infrapatel lar fat pads ( l ined by synovial membrane)

Suprapatel lar (synovial) bu rsa (roof re f lected)

Vastus medialis muscle (reflected inferiorly)

4{r

Pes
ansennus

Origin of popl i teus tendon
(covered by synovial membrane

Subpopliteal recess

Lateral meniscus

Fibular col lateral l igament

Head of f ibula

Patella (articular surface
on posterior aspect)

Vastus lateralis muscle
(reflected i nferiorly\

Knee: Anterior Views

Femur

Articularis genus muscle

Vastus medialis muscle

Rectus femoris tendon (becoming
quadriceps femoris tendon)

Patella

Medial epicondyle of femur

Medial patellar retinaculum

Tibial collateral l igament

Knee Plate 5O7



Knee: Interior

l l i o t ib ia l  t rac t  b lended in to  la te ra l
pa te l la r  re t inacu lum and capsu le

Bursa

Subpop l i tea l

Pop l i teus  tendo

L. r te ra l  condy le  o f  femur

cruc ia te  l igament

pop l i tea l  l igament

, ------- Yedial patel lar rel inaculum-  
b lended in to  jo in t  capsu le

ln fer ior  v iew

Posterior aspect

Super io r  v iew

Pate l la r  l igament

Suprapate l la r  synov ia l  bursa

Synov ia l  membrane (cu t  edge)

In f rapate l la r  synov ia l  fo ld

'--- Post erior crucia I e l i  gamenl

Anter io r

Arcuate

Poster io r  men isco femora l  l i  gament

Arcuate  pop l i tea l  l igament

Pop l i teus  tendon

Subpop l i tea l  recess

Latera l  men iscus

Super io r  a r t i cu la r  sur face
of  t ib ia  ( la te ra l  face t )

l l i o t ib ia l  t rac t
b lended in to  capsu le

In f rapate l la r  fa t  pad

At tachment  o f  pos ter io r  c ruc ia te  l igament

A l ta r  hment  o f  synov ia l  membrane- - - r -_

Super io r  a r t i cu la r  sur face
of  t ib ia  ( la te ra l  face t )

A t tachments  o f  horns
of  la te ra l  men iscus

At tachments  o f  horns  o f  med ia l  men is

ani".io, aspect I

Super ior  v iew:  l igaments and car t i lage removed

Media l  condy le  o f  femur

--- .-  semimembranosus tendon

Obl ique pop l i tea l  l igament

Posterior cruciate l igament

T ib ia l  co l la te ra l  l igament
(deep par t  bound to
m e d i a l  m e n i s c u s )

Med ia l  men iscus

Synov ia l  membrane

Super io r  a r t i cu la r  sur face

r i
p-I ibi al col la.t  era |  |  iga ment

l '  ( s u p e r l i c i a l  d n d  d e e p  p a r l s )

\.:l'l:;Jffdia'|fa'ce,

Obl ique pop l i tea l  l igament

Semimembranosus  tendon

A n t e r i o r  c r u c i a l e  l i g a m e n t

Pate l la r  l igament

I  n te rcondy la r  eminence

A t l a c h m e n l  o I  s y n o v i a l  m e m b r a n e

Super io r  a r t i cu la r  sur face
of  t ib ia  (med ia l  face t )

A t tachment  o f  an ter io r
c ruc ia te  l igament

Nr

Plate 5O8
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Anterior cruciate

Lateral condvle of
femur (articular
surf

Popliteus tendon

Fibular collateral
l igament

Lateral meni

Transverse
ligament of

Head of f ibu

Cerdv's tubercle

Knee: Gruciate and Gollateral Ligaments

Right knee in flexion: anterior view

Posterior cruciate l igament

Medial condyle of femur (articular surface)

Medial meniscus

collateral l igament

Medial condyle of t ibia

'Tibial tuberosity

Right knee.in extension:
posteflor vlew

Posterior cruciate ligament

Anterior cruciate ligament

Adductor tubercle on
medial epicondyle of

Medial condyle of femur (articular surface)

Medial meniscus

Tibial collateral l igament

Medial condyle of t i

Posterior meniscofemoral
l igament

Lateral condyle of
femur (articular
surface)

Popliteus tendon

Fibular collateral
l igament

Lateral meniscus

of fibula

Knee

4{tr

Plate 5O9



Knee: Anteroposterior Radiograph

F F ibu la

FE Femur

HF Head of f ibula

ICE In te rcondy la reminence

L La tera l  ep icondy le
l-CF Lateral condyle of femur

tCT Lateral condyle of t ibia
M Media l  ep icondy le

MCF Media l  condy le  o f  femur

MCT Media l  condy le  o f  t ib ia
P Pate l la

T  T i b i a

Plate 5l O Knee



Right knee:

Adductor  magnus tendon

Medial head of gastrocnemrus
musc le  and subtend inous  bursa

T ib ia l  co l la te ra l  l igament

Semimembranosus  tendon

Obl ique pop l i tea l  l igament
( tend inous  expans ion  o f
semimembranosus  musc le )

Semimembranosus  bursa
deep to tendon (broken l ine

Popli teus muscle

Knee: Posterior and Sagittal Views

Femur (popl i teal surface)

Attachment of joint capsule

Plantaris muscle

Lateral head of gastrocnemius muscle
and subtend inous  bursa

F ibu la r  co l la te ra l  l igament
and i ts inferior
Subtend inous  bursa

Biceos femoris tendon
and bursa beneath i t

Arcuate popl i teal l igament
(edge of capsule that arches
over  pop l i teus  musc le )

Head o f  f ibu la

Posterior l igament of
f ibu la r  head

Attachment of joint capsuleFemur

Art icu lar is
Senus muscle

Interosseous membrane

Tib ia
Quadriceps
femoris tendon

Lateral
subtendinous
bursa of
gast rocnemius
muscte

Synovial
memDrane

Suprapate l lar  (synovia l )  bursa

Patel la

Subcutaneous prepate l la r  bursa

Art icular cavity

Synov ia l  membrane

Pate l la r  l igament

Infrapatel lar fat pad

Subcutaneous infrapatellar bursa

Deep (subtendinous)  in f rapate l lar  bursa

Lateral meniscus

Tibial tuberosity

Sagittal section
( lateral  to midl ine of knee)

Art icu lar  car t i lages *{r

Knee

Tibia

Plate 511



Arteries of Thigh and Knee: Schema

Superf icial
circumflex i l iac artery

Femoral artery

Ascend ing  branch,
Transverse branch,
Descending branch of
Lateral circumflex
femoral artery

Profunda femoris
(deep femoral)
artery

Perforat ing branches

Superf icial epigastr ic artery

Superf icial external pudendal artery

Obturator artery

Deep external pudendal artery

Medial circumflex femoral artery

Femoral artery

Muscular branches

Descending genicular artery
.zArt icular branch

Saphenous branch

Super ior  media l  genicular  ar tery

Popliteal artery (phantom)

Middle genicular arrery (phantom)

lnferior medial genicular artery
(partially in phantom)

Anterior t ibial recurrent artery

Posterior t ibial artery (phantom)

Fibular (peroneal) artery (phantom)

Femoral artery passing
through adductor hiatus

Super io r  la te ra l  gen icu la r  a r te ry

Patel lar anastomosis

Inferior lateral senicular arter
(partially in phintom)

Posterior t ibial recurrent artery
(phantom\

Nr

Circumf lex f ibu lar  br

Anterior t ibial a

In terosseous membrane

Plate 512 Knee



Bones of
r ight  leg

Anter io r
in te rcondy la r  a rea

Anterior view

/-lntercondylar eminencel

La tera l  Med ia l
in te rcondy la r  in te rcondy la r
tuberc le  tuberc le Poster ior

in tercondylar
tuberc le tuberc le

\ /___-
Latera l  condy ' " \ ,

Neck
of
f i b u l a

area

M e d i a l
condy le

Cerdy 's  tuberc le
( inser t ion of
i l iotibial tract)

Lateral

Anter io r
border..............._

Medial surface

T ib ia l

Lateral surface

Anter io r  border

I nterosseous
border

Medial surface

Media l  border

Tib ia

M e d i a l
m a l l e o l u s

So lea l  l ine

I nterosseous
border

Croove for
t ib ia l i s  pos ter io r
and f lexor  d ig i to rum
longus tendons

I
t

Posterior 
I

su rface

Media l  border - .

m a l l e o l u s -\
\

i{
Y

l n fe r io r
ar t i cu la r
su rface

r t i cu la r  face t  o f
Art icular facet
o f  med ia l

ln fe r io r
ar t i cu la r
su rface

Tibia and Fibula

Poster ior v iew

- ln te rcondy la r  eminence l

Med ia l  La tera l
in te rcondy la r  in te rcondy la r

Super io r
art icular surfaces
(med ia l  and
lateral facets)

Lateral condyle

Apex,
Head,
Neck
of
f ibu la

Croove for
insert ion of
semimembranosus
tendon

Nut r ien t
foramen

Posterior
su rface

Medial crest

Lateral surface

Posterior
border

F ibu la r  no tch

Lateral
ma l leo lus

Mal leo la r  fossa
of lateral
ma l leo lus

4ftr

Lateral
ma l leo lus

Art icular facet
of lateral
ma l leo lus

Leg

media l  ma l leo lus mal leo lus
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Tibia and Fibula (continuedl

Anterior view with ligament attachments

osterior I Cruciate
Anterior J l igaments

l l iot ibial tract

F ibu la r
col lateral
l igament

Biceps
femoris
te

Head of
f ibu la

Anter ior
l igament
of f ibular
head

Cerdy's
tubercle

Anterior
border

I nterosseous
border

Lateral
su rface

Tibial
collateral
l igament

Fibula

Anterior l igament
of f ibular head

Superior view

Posterior

Anterior

intercondylar area
(origin of posterior
cruciate l igament)

Intercondylar
emtnence

Tibia

Medial condvle

Super ior
articular surface
(medial facet)

Tibial
tuberosity

Anter io r
border

I nterosseous
border

nterosseous
membrane

Lateral
surface

Tibia

Medial
ma l leo lus

Media l
(de l to id )
l igament
of ankle

Lateral
condyle

Superior
art icular surface
(lateral facet)

Anterior
intercondylar area
(origin of anterior
cruciate l igament

Malleolar
fossa of
lateral malleol

\tuuai"t I
Lateral t

Intercondylar
tubercles

Cross section

Interosseousborder Lateralsurface

Anterior

Posterior surface

Inferior view

Anterior
Articular facet
of lateral

Fibula

Articular
facet of
med ia l
ma l leo lus

Media l
malleolus

Anter io r
talo-
f ibular
l igament

Posterior

Tibia

Inferior art icular
surface of t ibia

Posterior l igament
of f ibular head

4{ry

Anterior
t ib io f ibu la r
l igament

Lateral
ma l leo lus

Calcaneofibular
l igament
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Attachments of Muscles of Leg

Posterior view Plantaris muscle

Castrocnemius muscle
(med ia l  head) (lateral head)

Popliteus muscle

Anterior view

l l i o t ib ia l  t rac t

Biceps femoris muscle

Fibular is
(peroneus)
longus muscle

Extensor
dig i torum
longus muscle

Extensor hallucis
longus muscle

Fibular is
(peroneus)
brevis muscle

Fibular is
(peroneus)
ter t ius muscle

Fibular is
(peroneus)
brevis  muscle

Fibular is
(peroneus)
tertius muscle

Quadriceps femoris
musc le  v ia
pate l la r  l igament

T ib ia l i s  an ter io r
musc le

Extensor
digitorum
longus muscle

Flexor hallucis
Extensor longus muscle
hal luc is
longus muscle

Soleus
musc

Flexor
digitorum
longus muscle

! Origins

f Insertions

Note: Attachments
of intrinsic muscles
of foot not shown

Tib ia l is
posterior muscle

4fF

Tibialis posterior
muscle

Flexor hallucis
longus muscle

Fibular is  (peroneus)
brevis muscle

Plantaris muscle

Soleus and
gastrocnemius
muscles via
calcaneal (Achil les)
tendon

Fibular is
(peroneus)
rongus
muscre

Flexor
digitorum
longus
muscle
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Muscles of Leg (superficial Dissection|: Posterior view
See alm Plate 540

Semi tend inosus  muscre

Semimembranosus  muscre

Craci l is  muscle

Popl i tea l  a r te ry  and ve i

Sar to r ius  musc le

Super io r  med ia l  gen icu la r  a r te ry

Cast rocnemius  musc le  (med ia l  head

Nerve to soleus muscle

Smal l  saphenous ve in

Cast rocnemius  musc le

Soleus muscle

Plantar is  tendon

Tib ia l  nerve

l l io t ib ia l  t ract

Biceps femor is  muscle

Tibial nerve

Common f ibu la r  (peronea l )  nerve

Super io r  la te ra l  gen icu la r  a r te ry

tar is  muscle

Castrocnemius muscle ( la tera l  head)

Lateral sural cutaneous nerve (cut)

Medial sural cutaneous nerve (cut)

Soleus  musc le

F ibu la r is  (peroneus)  longus  tendon

Fibularis (peroneus) brevis tendon

a lcanea l  (Ach i l les )  tendon

Latera l  ma l leo lus

Super io r  f ibu la r  (peronea l )  re t inacu lum

ibu lar  (peroneal)  ar tery

Calcaneal branches of f ibular (peroneal) artery

*{r

Flexor digitorum longus tendon --__*

Tibial is posterior t"naon __________ 
i

Posterior t ibial artery and vei

Medial malleolus -"---j

Flexor hal lucis longus tendon

Flexor  re t inacu lu

Calcaneal branch of
posterior t ibial artery
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Muscles of Leg (lntermediate Dissection): Posterior View

See also Plate 541

Adductor magnus tendon

{

Tibial nerve

Common f ibular (peroneal) nerve (cut)

Superior lateral genicular artery

Lateral and medial sural cutaneous nerves (cut)

Cast rocnemius  musc le  ( la te ra l  head)  (cu t )

F ibu la r  co l la te ra l  l igament

Biceps femoris tendon (cut)

taris muscle

lnferior lateral genicular artery

Head of f ibula

mmon f ibu la r  (peronea l )  nerve  (cu t )

Nerve  to  so leus  musc le

F ibu la r is  (peroneus)  longus  musc le

musc le

F ibu la r is  (peroneus)  longus  tendon

Fibu la r is  (peroneus)  b rev is  tendon

Pop l i tea l  a r te ry  and ve in

Super io r  med ia l  gen icu la r  a r te ry

Cast rocnemius  musc le
(med ia l  head)  (cu t )

T ib ia f  co l la te r  a l  |gament /

Semimembranosus  tendon (

In fe r io r  med ia l  gen icu la r  a r te ry

Popliteus muscle

Tendinous arch of
Soleus muscle

Plantar is  tendon

Cast rocnemius  musc le  (cu t )

So leus  musc le  inser t ing  in to
ca lcanea l  (Ach i l les )  tendon

Flexor  d ig i to rum longus  tendon

Tib ia l i s  pos ter io r  tendon

Posterior t ibial artery and vein

T ib ia l

Med ia l

F lexor  ha l luc is  longus  tendon

Flexor ret inaculum

Calcaneal (Achi l les) tenoon

Calcaneal
posterior

branch of

La tera l  ma l leo lus

Super io r  f ibu la r  (peronea l )

Fibular (peroneal) artery

Calcaneal branches
of f ibular (peroneal) artery

Calcaneal tuberosity

re t inacu lum

4{tr

Leg

t ib ia l  a r
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Muscles of Leg (Deep Dissectionf: Posterior View

Superior medial genicular artery

Castrocnemius muscle (medial head) (cut)

Sural  (muscular)  branches

Popliteal artery and tibial nerve

Tibial col lateral l igament

Semimembranosus tendon (cut

Inferior medial genicular artery

Popliteus muscle

Posterior t ibial recurrent artery

Tendinous arch of soleus muscre

Medial malleolus and posterior medial
malleolar branch of posterior t ibial art<

Posterior t ibial artery

Flexor digitorum longus muscle

Tibial nerve

Tibial is posterior muscle

Calcaneal (Achil les) tendon

Flexor digitorum longus te

Tibialis posterior tendon

Flexor retinaculum

Tibialis posterior tendon

Medial plantar artery and nerve

Lateral plantar artery and nerve

Flexor hallucis longus tendon

Medial calcaneal branches of
posterior t ibial artery and t ibial

Superior lateral genicular artery

Plantaris muscle (cut)

Castrocnemius muscle (lateral head) (cut)

Fibular collateral l igament

Biceps femoris tendon (cut)

Inferior lateral genicular artery

of f ibula

Common fibular (peroneal) nerve

muscle (cut and reflected)

Anterior t ibial artery

Fibular (peroneal) artery

Flexor hallucis longus muscle (retracted)

Fibular (peroneal) artery

Interosseous membrane

Fibularis (peroneus) longus tendon

Fibularis (peroneus) brevis tendon

Lateral malleolus and posterior lateral
malleolar branch of f ibular (peroneal) artery

Superior f ibular (peroneal) retinaculum

Lateral calcaneal branch
of f ibular (peroneal) artery

Lateral calcaneal branch of sural nerve

Inferior f ibular (peroneal) retinaculum

Fibularis (peroneus) brevis tendon

Fibularis (peroneus) longus tendon

Flexor digitorum longus tendon

5th metatarsal bone*{r
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Muscles of Leg (superficial Dissection|: Anterior View

Vastus lateralis muscle Vastus medialis muscle

PatellaRectus femoris tendon
quadr iceps  femor is  tendon)

Superior medial genicular artery

Tibial collateral l igament

Media l  pate l lar  ret inaculum

l l i o t i b i a l t

Superior lateral genicular artery

Lateral patellar retinaculum

Biceps femoris tendon
nferior medial genicular artery

Inferior lateral genicular
lnfrapatellar branch (cut) of
Saphenous nerve (cut)

Joint  capsule

Patellar l igament

Common f ibu la r  (peronea l )  nerve

Insertion of sartorius muscle

Tibial tuberosity
Fibularis (peroneus) longus muscle

Tib ia

Tib ia l is  anter ior  muscle

Gastrocnemius muscle

Superficial f ibular
(peroneal) nerve

Soleus muscle

Extensor digitorum longus muscle Extensor hallucis longus muscle

Fibula

Superior extensor retinaculum Medial malleolus

Head of f ibula

Lateral malleolus

Inferior extensor retinaculum

Extensor digitorum longus tendons

Fibular is  (peroneus)  ter t ius tendon

Extensor digitorum brevis tendons

l is anterior tendon

Medial branch of deep f ibular (peroneal) nerve

Extensor  ha l luc is  longus  tendon

Extensor hal lucis brevis tenoon

Dorsal digital branches
of deep f ibular (peroneal) nerve

4{tr

Leg

Dorsal digital nerves
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Muscles of Leg (Deep Dissection): Anterior view
See afso Plate &2

Super io r  la te ra l  gen icu la r  a r te ry

Fibu lar col lateral l iBament ---_____-_

Latera l  pa te l la r  re t inacu lum

l l io t ib ia l  t rac t  (cur

Biceps femoris tendon (cut)

In fe r io r  la te ra l  gen icu la r  a r te ry

Common f ibu la r  (peronearJ  nerve

Head o f  f ibu la

F ibu la r is  (peroneus)  longus  musc le  (cu t

Anter io r  t ib ia l  a r te ry

Extensor d ig i torum longus muscle (cut

Super f i c ia l  f ibu la r  (peroneat )  nerve

Deep f ibu la r  (peronear l  nerve

F ibu la r is  (peroneus)  longus  musc le

Extensor  d ig i to rum longus  musc le

Anterior lateral malleolar ar

La tera l  ma l leo lus  and ar te r ia l  ne twork

Lateral tarsal artery and lateral
b ranch o f  deep f ibu la r  (peronear . ,  nerv

Extensor  d ig i to rum brev is  and

F ibu la r is  (peroneus)
brev is  musc le  and tendon

Fibu la r is  (peroneus)  longus  tendon

Perforat ing branch of
f ibu la r  (peronea l )  a r te ry

Super io r  med ia l  gen icu la r  a r te ry

Quadr iceps  femor is  tendon

Tib ia l  co l la te ra l  l igament

Med ia l  pa te l la r  re t inacu lum

nfrapatel lar branch of saphenous nerve (cuf)

In fe r io r  med ia l  gen icu la r  a r te ry

Saphenous nerve (cut)

Pate l la r  l igament

Insert ion of sartorius tenoon

Anter io r  t ib ia l  recur ren t  a r te ry  and
recur ren t  b ranch o f  deep peronea l  nerve

In te rosseous membrane

Tib ia l i s  an ter io r  musc le  (cu t )

Cast rocnemius  musc le

Soleus muscle

Tib ia

Super f i c ia l  f ibu la r  (peronea l )  nerve  (cu t )

Ex tensor  ha l luc is  longus  musc le  and tendon (cu t )

ln te rosseous membrane

Anter io r  med ia l  ma l leo la r  a r te ry

ial malleolus and arterial network

Dorsa l i s  ped is  a r te ry

T ib ia l i s  an ter io r  tendon

Media l  ta rsa l  a r te ry

Med ia l  b ranch o f  deep f ibu la r  (peronea l )  nerve

Arcuate artery

Deep plantar artery

Dorsal metatarsal arteries

Extensor hal lucis longus tendon (cut)

Ex tensor  ha l luc is  b rev is  tendon (cu t )

digital branches of

ex tensor  ha l luc is  b rev is  musc les  (cu t

F ibu la r is  (peroneus)  b rev is  tendon

Poster io r  per fo ra t ing  branches
from deep plantar aich

Extensor  d ig i to rum longus  tendons (cu t )

Extensor digitorum brevis tendons (cut

Dorsa l  d ig i ta l  a r te r ies

4{tr Branc.hes of proper plantar
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Biceps
femoris
muscle

Long

Short head

Tendon

Fibu la r  co l la te ra l  l igament

Common f ibular
(peroneal)  nerve

lnferior lateral
genicular artery

Head of f ibula

Cast rocnemius  musc le

Fibular is  (peroneus)  longus
muscle and tendon

Fibular is  (peroneus)  brev is
musc le  and tendon

Fibula

Lateral malleolus

Superior f ibular
(peroneal)  ret inaculum

lnfer ior  f ibu lar
(peroneal)  ret inaculum

Fibularis (peroneus) longus
tendon passing to sole of foot

Calcaneal (Achil les) tendon 

\\
(Subtendinous) bursa \
of tendocalcaneus\ 

-l '

Muscles of Leg: Lateral View

Vastus lateralis muscle

ll iotibial tract

Quadriceps femoris tendon

Superior lateral genicular artery

Patella

Lateral patellar retinaculum

Lateral condyle of t ibia

Patel lar l igament

Tibial tuberosity

Tibialis anterior muscle

Extensor digitorum longus muscle

Superficial f ibular
(peroneal) nerve (cut)

Extensor digitorum longus tendon

Extensor hal lucis longus muscle and tendon

Super ior  extensor  ret inaculum

Inferior extensor retinaculum

nsor digitorum brevis muscle

xtensor hal lucis longus tendon

Extensor d ig i torum longus tendons

(peroneus) brevis tendon

Fibularis (peroneus) tertius tendon

5th metatarsal
oone

I
I

*{r
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Leg: Gross Sections and Fascial Gompartments

Deep fascia of
(crural fascia)

Anterior compartmenl
Extensor muscles

Tib ia l is  anter ior
Extensor  d ig i torum longus
Extensor  hal luc is  longus
Fibular is  (peroneus)  ter t ius

Anler ior  t ib ia l  ar tery and veins
Deep f ibu lar  (peroneal)  nerve

Anterior intermuscular septum

Lateral compartment
F ibu la r is  (peroneus)  longus  musc le
F ibu la r is  (peroneus)  b rev is  musc le
Superf icial f ibular (peroneal) nerve

Posterior intermuscular septum

F I D U I A

Deep fascia of leg (crural fascia)

T ib ia l i s  an ter io r  musc le

Extensor  ha l luc is  lonqus  muscre

Extensor  d ig i to rum longus  musc le

Super f i c ia l  f ibu la r  (peronea l )

Anter io r  in te rmuscu lar  sep l

Deep fascia of leg
(crural fascia)

Fibular is  (peroneus)
longus muscle

Fibu la r is  (peroneus)
brev is  musc le

Poster io r  in te rmuscu lar  seDrum

F

Lateral sural cutaneous nerve

Transverse intermuscular seDtum

Soleus muscle

Cast rocnemius  musc le  ( la te ra l  head)

Cross section just above middle of leg

l n te rosseous membrane

Creat saphenous vein
and saphenous nerve

Tib ia l is  poster ior  muscle

Flexor digitorum longus
muscre

F ibu la r  (peronea l )  a r te ry
and ve ins

Posterior t ibial artery
and ve ins  and t ib ia l  nerve

Flexor hal lucis longus
muscte

Deep fascia of leg (crural fascia)

P lan tar is  tendon

Cast rocnemius  musc le  (med ia l  head)

Med ia l  sura l  cu taneous nerve

Interosseous membrane

Deep posterior compartment
Deep flexor muscles

Flexor  d ig i torum longus
Tib ia l is  ooster ior
Flexor  hal luc is  longus
Popliteus

Posterior t ibial artery and veins
T ib ia l  nerve
F ibu la r  (peronea l )  a r te ry  and ve ins

Transverse intermuscular septum

Superficial posterior compartmenl
Superficial f lexor muscles

Soleus
Gastrocnemius
Plantar is  ( tendon)

Anter io r  t ib ia l  a r te ry  and ve ins  and
deep f ibu la r  (peronea l )  nerve

i lD ta

i lDra

4{tr
Sura l  communica t ing  branch
of  la te ra l  sura l  cu taneous nerve
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Dorsal view

Tuberosity
of 5th
metatarsal
DOne

tubercle

tubercle

Lateral

Croove for
tendon of
f lexor hal lucis
longus

Posterior
process

Trochlea

Neck

ao

.q 
r"rroretatarsal joi nt

Base

Shaft (body)

Plantar view Calcaneus
Tuberosity

Medial process
Lateral
tubercle

Med ia l
tubercle

Posterior
process

Head

Transverse
tarsal iointl,

Navicular
Tuberosity

Bones of Foot

ateral process
Sustentaculum tali

Croove for
tendon o{ flexor
hal luc is  longus
Fibular (peroneal)
trochlea

Cuboid
Tuberosity

roove for
f ibularis
(peroneus,
longus tendon

Tuberosity
of 5th
metatarsal
bone

Base

Tuberosity

r  ' ' - d i r l
Sesamoid Uones { i"lYj

t  Lareral

Tarsometatars al ioint j

Metatarsal bones

Shaft (body)

Head

Base
Shaft (body)
Head
Base
Head

Tuberosity

Calcaneus
Body-
Fibular
(peronea l )
trochlea

Navicular
Tuberosity

Ankle and Foot

*{r Phalanges
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Bones of Foot (continued|

lateral view

ransverse tarsal joint

Navicular

l"T;1J;: 
I 

cun"iro,. tron",

Body

Fibular  t .
(peronea l )
trochlea
Tuberosity

Croove for
f ibu lar is
(peroneus)
l ongus  tendon

Cuboid

Tuberosity

Croove for f ibularis

Tuberosity of
5th metatarsal bone

Tarsometatarsal joint

Metatarsal bones

Tuberosity

Croove for tendon of
f lexor hal lucis loneus

Sustentaculum tali

Media lv i

Transverse tarsal jo

ew

i n t

cuneiform uon", { 
Intermediate

""  - "  
I  Mediat - f  \

Tarsometatarsal ioint--a

Metatarsal bones

Navicular
Tuberosity

Tuberosity of
l st metatarsal bone

Calcaneus

(peroneus)  longus tendon
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Right foot
Middle talar
articular surface

Anterior talar
articular surface

Anterior talar
ar t icu lar  sur f

Midd le  ta la r
art icular surface

Galcaneus

Articular surface
for cuboid bone

Posterior
talar
articu lar
su rface

ibular
(peroneal)
trochlea

Body

Tuberosity

Superior view

Middle talar articular surtace

rior talar
articular surface

Posterior talar
articular surface

Articular surface
for  cuboid bone

Tuberosity

Lateral process
of tuberosity

Anterior talar
art icular surface

Art icu lar
surface
for cuboid
bone

Media l
(de l to id )
l igament
of ankle

Posterior
talocalcaneal
l i gament

*{r

Fibu la r
(peroneal)
trochlea

Croove for f ibularis
(peroneus)  longus  tendon

Lateral view

Middle talar art icular surface

Posterior talar
articular surface

Sustentaculum tal i

Ca lcanea l  su lcus

Tuberosity

Sustentaculum tali

Croove for
tendon of f lexor
hal luc is  longus

Media l
process of
tuberosity

Fibular
(peroneal)
trochlea

Sustentaculum tal i

Talus

Groove for tendon
of  f lexor  hal luc is  longus

Med ia l v i ew

F ibu la

Media l
process of
tuberosity

Interosseous membrane

Posterior
t ib iof ibular
l igament

Posterior
talof ibular
l igament

Calcaneofibular
l igament

F ibu la r  (peronea l )
tendons in  in fe r io r
f ibu la r  (peronea l )
re t inacu lum

teral
process of
tuberosity

Posterior view
with ligaments

Tuberosity

Posterior view

Functional relations of calcaneus
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Ankle: Radiographs

Lateral view

C Calcaneus
CB Cuboid
F Fibula
HT Head of talus
tC Lateral cuneiform
N Navicular
PT Posterior process of talus
ST Sustentaculum tali of calcaneus
T Tib ia
TC Tuberosity of calcaneus
TM Tuberosity of 5th metatarsal
TT Trochlea of talus

Anterior view

Fibula
Lateral malleolus
Media l  mal leolus
Tibia
Talus

F

t-M
MM
T
TA
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Ligaments and Tendons of Ankle

Right foot: lateral view

Components of lateral
(collateral) l igament
of ankle

lnterosseous talocalcaneal l igament

Dorsal talonavicular l igament

C a l c a n e o n a v i c u l a r l i g a m e n t  |  ^ . .  a , : - - - - - . - a
/ c. l .rn"o.uboid l ig--ament I  

Blturcate l lEament

cu boideonavicular l i  gament

Dorsal cuneonavicular l igaments
Dorsal intercuneiform ligaments

Dorsal tarsometatarsal l igaments

Dorsal metatarsal l igaments

Dorsal cuneocuboid l igament

Cuboid bone

Dorsal calcaneocuboid l iqament

Medial talocalcaneal l igament

Posterior process of talus

Posterior talocalcaneal
l igament

Calcaneal
(Achi l les)
tendon
(cut)

T ib ia

Anter io r  and
Posterior
tibiofibular
l igaments

Superior f ibular (peroneal)
ret inaculum-

Calcaneal (Achi l les)
tendon (cut

ln fe r io r
f ibu la r
(peroneal)
re t inacu lum

Fibula --------

Med ia l (de l to id )
l igament  o f  ank le

Lateral talocalcaneal l igament

Long plantar l igament

Fibular is  (peroneus)  longus tendon

Fibularis (peroneus) brevis tendon

Right foot: medial view

Dorsal talonavicular l igament

Navicular bone

Dorsal cuneonavicular l i

Medial cuneiform bone

Dorsal intercuneiform l igament

Dorsal tarsometatarsal l i  gaments

I  st metatarsal

Tuberosity

Nr Tib ia l i s  an ter io r
Short plantar
l igament

Plantar calcaneo-
nav icu la r  (spr ing)  l igament

ong plantar l igament

Ankle and Foot

Tibial is oosterior tendon
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Ligaments and Tendons of Foot: Plantar View

Flexor  d ig i to rum longus  tendon to  2nd toe  (cu t

Flexor digitorum brevis tendon to 2nd toe (cut

4th d is ta l  phalanx

4th  midd le  pha lanx

Deep transverse metatarsal I igaments

5 th  p rox ima l  pha lan

4th  lumbr ica l  tendon (cu t )

Abductor  d ig i t i  m in imi
and f lexor  d ig i t i  m in imi
brevis tendons (cut)

Plantar l i  gaments (plates)

Interosseous muscles (cut)

5th metatarsal bone

Plantar metatarsal l igaments

Tuberosity of 5th metatarsal bone

Fibular is  (peroneus)
brevis tendon

Cubo id  bone

F ibu la r is  (peroneus)
longus tendon

Tuberos i ty  o f  cubo id  bone

Long p lan tar  l igament

Plantar calcaneocuboid
(short plantar) l igament,

Ca lcaneus

Medial process
and
Lateral process
of
Tuberosity
of calcaneus

Capsules and ligaments of
metatarsophalangeal and
interphalangeal  jo ints :
lateral view

Distal phalanx of great toe

Interphalangeal  ( lP)  jo int

F lexor  hal luc is  longus tendon (cut)

Proximal phalanx of great toe

Metatarsophalangeal (MP) joint

Sesamoid  bones

Abductor  hal luc is  and media l  head
of flexor hallucis brevis tendons (cut)

Adductor hal lucis and lateral head
of f lexor hal lucis brevis tendons (cut)

l  st metatarsal bone

Plantar tarsometatarsal l igaments

Media l  cune i fo rm bone

Tibial is anterior tendon (cut)

P lan tar  cuneonav icu la r  l igament

P lan tar  cubo ideonav icu la r  l igament

Tuberosi ty  of  navicular  bone

Plantar  ca lcaneonav icu la r  (spr ing)  l igament

Tibial is oosterior tendon

Flexor digitorum longus tendon (cut)

Sustentaculum ta l i

Flexor  ha l luc is  longus  tendon (cu t )

Posterior orocess of talus
(med ia l  and la te ra l  tuberc les)

*{r
Phalan  ges

Joint  capsule

Proximal Metatarsal bone

Plate 528
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Soleus muscle

Fibular is  (peroneus)
longus muscle

Fibular is  (peroneus)
brevis  muscle

Tendon Sheaths of Ankle

Lateral view

Extensor digitorum longus muscle

Suoerior extensor retinaculum

Tendinous sheath of  t ib ia l is  anter ior

Latera l  mal leolus and subcutaneous bursa

I nferior extensor retinaculum

Tendinous sheath of extensor digitorum
longus and fibularis (peroneal) tertius

Tendinous sheath of
extensor hallucis longus

Fibular is
(peroneus)
brevis
tendon

Fibularis (peroneus) tertius tendon

Calcanea l  (Ach i l les )  tendon

Common tend inous  sheath
of  f ibu lar is  (peroneus)
l ongus  and brev i

Subcutaneous calcaneal oursa

(Subtendinous)  bursa
of calcaneal tendon

Super io r  and
ln fe r io r  -
f ibu lar  (peroneal)
ret inacu la

Calcaneus

Extensor digitorum brevis

Abductor digit i

F ibular is
(peroneus)
ronSus
tendon

Tib ia

Sheath  o f  t ib ia l i s  oos ter io rtendo

Superior extensor

Medial malleolus and subcutaneous bursa

lnferior extensor ret inaculum

Tibial is oosterior tendon and sheat

Tibial is anterior tendon and sheath

Tend inous  sheath
o f  ex tensor  ha l luc is  loneu

Media l  p lan tar
1st metatarsal

Tendinous sheath of
Tendinous sheath of f lexor hal lucis longui f lexor digitorum

4{tr

Medialview

Tib ia l i s  an ter io r  tendon and sheath

Tuberositv of 5th metatarsal bone

Calcaneal (Achi l les)
tendon

Tend inous  sheath  o f
f lexor digitorum longus

Posterior t ibial artery
and tibial nerve

Tendinous sheath of
f lexor  hal luc is  longus

Subcutaneous
calcaneal bursa

(Subtendinous)  bursa
of calcaneal tendon

Flexor  ret inaculum

Calcaneus

Lateral plantar nerve

Abductor hallucis muscle (cut)

Plantar aponeurosis (cut)

Flexor digitorum brevis muscle (cut)
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Muscles of Dorsum of Foot: Superficial Dissection

Superf icial f ibular (peroneal) nerve (cut)

F ibu la r is  (peroneus)  b rev is  musc le

Fibularis (peroneus) longus tendon---]

Extensor digitorum
longus musc le  and tendon

Super io r  ex tensor  re t inacurum

Fibu la

Perforat ing branch of
f ibular (peroneal) artery

Latera l  ma l leo lus  and an tenor
lateral malleolar artery

In fe r io r  ex tensor  re t inacurum

Lateral tarsal artery and lateral
b ranch o f  deep peronea l  nerve
(to muscles of dorsum of foot)

F ibu la r is  (peroneus)  b rev is  tendon

Tuberosity of 5th metatarsal bone

Fibu la r is  (peroneus)  te r t ius  tendon

Extensor  d ig i to rum brev is  and
ex tensor  ha l luc is  b rev is  musc les

Extensor d is i torum
rongus

Lateral dorsal cutaneous
nerve  (cont inuat ion  o f
sural nerve) (cut)

Dorsal metatarsal arteries

Dorsal di gital arteries

Dorsal  branches of
proper plantar digital
arteries and nerves

Tibial is anterior tendon

Anter lo r  t ib ia l  a r te ry  and
deep f ibu la r  (peronea l )  nerve

T ib ia

Extensor  ha l luc is  longus  tendon

Tend inous  sheath  o f
extensor digitorum longus

Media l  ma l leo lus

Tend inous  sheath  o f
t ib ia l i s  an ter io r

Tend inous  sheath  o f
ex tensor  ha l luc is  longus

ior medial malleolar artery

Dorsal is pedis arterv and medial branch
of  deep f ibu la r  (peronea l )  nerve

Medial tarsal artery

Arcuate artery

Deep plantar artery passing between
heads of . l st dorsal interosseous
muscle to jo in deep p lantar  arch

Extensor  ha l luc is  loneus  tendon

Extensor expansions

Dorsal dieital branches of
deep fibular (peroneal) nerve

Dorsal digital branches
of  super f i c ia l  f ibu la r
(peronea l )  nerve

4ffffi
4.t'/
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Superf icial f ibular (peroneal) nerve (cut)

F ibu la r is  (peroneus)  longus  tenden-

F ibu la r is  (peroneus)  b rev is
musc le  and tendon

Extensor  d ig i to rum longus
musc le  and tendon -

h rbu la

Perforat ing branch of
f ibular (peroneal) artery

Anterior lateral malleolar artery

Lateral

Lateral branch of deep peroneal
nerve  ( to  musc les  o f  dorsum
of foot) and lateral tarsal artery

Fibularis (peroneus) longus tendon (cut)---_.-

Extensor digitorum brevis and extensor l '
hal lucis breiris muscles (cut) -----------<

Fibular is  (peroneus)  brev is  tendon (cu0-1

Fibular is  (peroneus)  f  , .
tert ius tendon (cut)

Abductor

Dorsal

d ig i t i  m in imi  musc le

metatarsal arteries

Metatarsal bones

Dorsa l  in te rosseous musc les

Lateral dorsal cutaneous
nerve  (cont inuat ion  o f
sural nerve) (cut)

Anterior perforat in g branches
from plantar metatarsal arteries

Dorsal digital arteries

Dorsa l  b ranches  o f
p roper  p lan tar  d ig i ta l
arteries and nerves

Dorsum of Foot: Deep Dissection

Soleus muscle

Tib ia l is  anter ior  muscle and tendon

Tib ia

Anterior t ibial artery and
deep f ibu lar  (peroneal)  nerve

Extensor  hal luc is  longus
muscle and tendon

Anter io r  med ia l  ma l leo la r  a r te ry

Med ia l  ma l leo lus

Dorsal is pedis artery

Med ia l  b ranch o f  deep f ibu la r
(peronea l )  nerve

Medial tarsal arteries

Tuberosity of navicular bone

Arcuate artery

Posterior perforat ing branches
from deep plantar arch

Deep plantar artery
to deep plantar arch

Abductor  hal luc is  muscle

Extensor  ha l luc is  lonqus  tendon

Extensor  ha l luc is  b rev is  tendon
(cut)

Extensor digitorum brevis
tendons (cu t )

Ex tensor  d ig i to rum
longus tendons (cu t )

Ex tensor  expans ions

Dorsal digital branches of
deep f ibu la r  (peronea l )  nerve

Dorsal digital branches
of superf icial f ibular
(peronea l )  nerve

Nr
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Sole of Foot: Superficial Dissection

Superficial transverse
metatarsal l igaments

Lateral olantar fascia

Cutaneous branches
of lateral plantar
artery and nerve

Lateral band of plantar aponeurosis
(calcaneometatarsal l i  gament)

Tuberosity of calcaneus
with overlying fat

Proper plantar digital
arteries and nerves

Superficial branch of
medial plantar artery

Transverse fascicul i

Digital slips of
plantar aponeurosis

Medial olantar fascia

Cutaneous branches of medial
plantar artery and nerve

Plantar aponeurosis

Medial calcaneal branches of t ibial
nerve and posterior t ibial artery

4{F

Plate 532

pad (partially cut awa

Ankle and Foot



Muscles of Sole of Foot: First Layer

Proper plantar digital branches
of  med ia l  o lan tar  nerve

Fibrous sheaths
of f lexor tendons

Flexor digitorum brevis
overlying
F lexor  d ig i to rum longus  tendons

Plantar metatarsal branch of
lateral plantar artery

Flexor  d ie i t i  m in imi  b rev is  musc le

Abductor digit i minimi muscle
(deep to lateral plantar fascia)

Proper plantar digital branches
of lateral olantar nerve

Medial process
ano
Lateral process
of
Tuberosity
of  ca lcaneus

plantar digital arteries

plantar digital arteries
from plantar metatarsal arteries

Lumbr ica l  musc les

Superf icial branch o{
medial plantar artery

Lateral head
and
Medial head
of f lexor hal lucis
brevis muscle

F lexor  ha l luc is  longus  tendon

Abductor hallucis muscle
and tendon

Flexor digitorum brevis muscle

Plantar aponeurosis (cut)

Medial calcaneal branches of t ibial
nerve and posterior t ibial artery

4{tr
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Muscles of Sole of Foot: Second Layer

Proper plantar digital branches
of medial plantar ner

Proper plantar digital branches
of lateral plantar nerve

Flexor  d ig i t i  m in imi
brevis muscle

Superf icial branch
and
Deep branch
of lateral
plantar nerve

Lateral plantar nerve and a

Quadratus plantae muscle

Abductor  d ig i t i  min imi  muscle (cur)

Nerve to  abduc tor  d ig i t i  m in imi  musc le
(from lateral plantar nerve)

Flexor digitorum brevis muscle
and plantar aponeurosis (cut)

Flexor digitorum longus tendons

Flexor digitorum brevis tendons

Fibrous sheaths (opened)

Sesamoid  bones

Common p lan tar  d ig i ta l
nerves and arteries

Lumbrical muscles

Lateral head
ano
Medial head of
f lexor hallucis brevis muscre

Flexor hallucis longus tendon

Abductor hallucis tendon
and muscle (cut)

Flexor digitorum longus tendon

and deep branches
of medial plantar artery

Medial plantar artery and nerve

T ib ia l i s  oos ter io r  tendon

Flexor  hal luc is  longus tendon

Posterior t ibial artery and
tibial nerve (dividing)

Flexor retinaculum

Abductor hallucis muscle (cut)

Medial calcaneal artery and nerveLateral calcaneal nerve and arterv (from
sural nerve and f ibular [peroneal] artery

Nr
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Flexor digitorum
longus tendons

Flexor digitorum
brevis tendons (cut

Flexor digit i minimi
brevis muscle

Plantar metatarsal arteries

Plantar interosseous muscles

Superf icial branch of
lateral plantar nerv

Deep plantar arterial arch and
deep branches of lateral plantar nerve

Tuberosity of 5th metatarsal bone

Peroneus brevis tendon

Peroneus longus tendon
and fibrous sheath

Quadra tus  p lan tae  musc le
(cut and slightly retracted)

Latera l  p lan tar  a r te ry  and nerve

Abductor  d ig i t i  m in imi  musc le  (cu t

Lateral calcaneal artery and

Tuberosity of calcaneus

Muscles of Sole of Foot: Third Layer

Proper plantar digital branches of medial plantar nerve

Proper plantar digital branch
of superf icial branch
of medial plantar artery

Anterior perforat in g arteries
to dorsal metatarsal arteries

Tendons of lumbrical muscles (cut)

Sesamoid  bones

Transverse head
and
Oblique head of
adductor hallucis muscle

head
a n d
Lateral head of
f lexor hal lucis brevis muscle

Superf icial branches of medial
plantar artery and nerve

Flexor hal lucis longus tendon (cut)

Abductor hal lucis muscle (cut)

Deep branches of media
plantar artery and nerve

Flexor digitorum longus tendon (cut)

Tibial is posterior tendon

Medial plantar artery and nerve

F lexor  ha l luc is  longus  tendon

Flexor retinaculum

Abductor hallucis muscle (cut)

Flexor digitorum brevis muscle
and p lan tar  aponeuros is  (cu t )

edial calcaneal artery and nerve

Proper  p lan tar  d ig i ta l  b ranches
of lateral plantar nerve
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lnterosseous Muscles and Deep Arteries of Foot

Dorsal v iew

Plantar view

Nav icu la r  bone
Dorsal is pedis artery
Medial tarsal arteryFibularis (peroneusl -./

longus tendon \cut) /  , /

['3ii:1:lt:'f i::,i/)
Lateral l
In termediate I  Cunei form bones
Media l  )

Cubo id  bone

Lateral tarsal artery

Tuberosity of 5th metatarsal bone

F ibu la r is  (peroneus)
tert ius tendon (cut)

Posterior perforat in g branches
(from deep plantar arterial arch

Dorsal metatarsal arteries

Extensor  d ig i to rum
longus tendons (cut)

Ex tensor  expans ions

Anter io r  per fo ra t ing  branches
(from plantar metatarsal arteries)

Dorsa l  d ig i ta l  a r te r ies

Dorsal tarsometatarsal l igaments

Dorsal metatarsal l igaments

Arcuate artery

Deep p lan tar  a r le ry  passes  to
contr ibute to deep plantar arch

interosseous muscles

Metatarsal bones

Extensor  ha l luc is  longus  tendon

Flexor  ha l luc is  longus  tendon (cu t )

Anter io r  per fo ra t ing  branches
(to dorsal metatarsal arteries)

Sesamoid  bones

lnser t ion  o f  adduc tor  ha l luc is
and la te ra l  head o f  f lexor  ha l luc is
brevis muscles (cut)

lnser t ion  o f  abduc tor  ha l luc is
and med ia l  head o f  f lexor  ha l luc is
brev is  musc les  (cu t )

Med ia l  o r ig in  o f  f lexor  ha l luc is
brevis muscle (cut)

Deep plantar artery (from dorsal is
pedis artery)

Posterior perforat ing branches
(to dorsal metatarsal arteries)

Plantar metatarsal l igaments (between
bases of metatarsal bones)

Med ia l  cune i fo rm bone

Tibial is anterior tendon (cut)

La tera l  o r ig in  o f  f lexor  ha l luc is
brevis tendon (cut)

Tuberosity of navicular bone

T ib ia l i s  pos ter io r  tendon (cu t )

P lan tar  ca lcaneonav icu la r
(spr ing)  l igament

Proper plantar digital arteries

Common p lan tar  d ig i ta l  a r te r ies

Lumbr ical  muscles (cut)

Deep transverse metatarsal l i  gament
and p lan tar  l igaments  (p la tes)

Interosseous muscles I Plantar
I Dorsal.

Abductor  d ig i t i  m in imi  musc les  (cu t )

Plantar metatarsal arteries

F lexor  d ig i t i  m in lmi  b rev is  musc le

Deep plantar arch

Lateral plantar artery (cut)

Tuberos i ty  o f  5 th  meta la rsa l  bone

F ibu la r is  (peroneus)  longus  tendon

Fibu la r is  (peroneus)  b rev is  tendon (cu t )

Tuberos i ty  o f  cubo id  bone

Long p lan tar  l igamen

Calcaneocubo id  (shor t  p lan tar )  l igamenl
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Dorsal view

Tuberosity of 5th metatarsal bone

Dorsal interosseous muscles
(bipennate)

5th metatarsal bone

Litt le
(srh)
toe

Proximal phalanx

Midd le  pha lanx

Distal phalanx

Plantar view

Little
(sth)
toe

Distal phalanx

Midd le  pha lanx

Proximal phalanx

Plantar interosseous muscles
(unipennate)

5th metatarsal

Tuberosity of 5th metatarsal bone

Interosseous Muscles of Foot

Nav icu la r

1st metatarsal bone

Proximal phalanx of great toe

Distal phalanx of great toe

Distal phalanx of great toe

Proximal phalanx of great toe

Sesamoid bones

1st metatarsal bone

4{tr
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Femoral Nerve and Lateral Femoral Gutaneous Nerve

lateral femoral cutaneous nerve (12, 3)

Femoral nerve (12, 3, 4)

Obturator nerve

l l iacus muscle

Psoas major muscle (lower part

Articular branch

Sartorius muscle
(cut and reflected)

Pectineus muscle

Rectus femoris
muscle (cut
and reflected)

Vastus
intermedius

Vastus
medial is muscle

Vastus
lateral is muscle

Articularis genus muscle

T12

'Lumbosacral  t runk

Lateral femoral
cutaneouS nerve

Anterior cutaneous
branches of

Quadriceps
femoris
muscle

femoral nerve

Sartorius muscle
kut and reflected)

Saphenous nerve

nfrapatellar branch
of saphenous nerve

Medial crural cutaneous
nerves (branches of
saphenous nerve)Note: Only muscles

innervated by femoral
nerve snown

Cutaneous
innervation

4{tr
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l l i ohypogast r i c  nerve

l l i o i n g u i n a l  n " r r . - F

Cen i to femora l  nerve

Latera l  femora l
cu taneous nerve

Femora l  nerve

Obturator nerve
(L2 ,3 ,  4 )

Poster io r  b ranch

Ar t i cu la r  b ranc

Anter io r  b ranch

Poster io r  b r

Cutaneous branch

Ar t i cu la r  b ranch
to  knee jo in t

Adductor  h ia tus

Note :  On ly  musc les
innerva ted  by  ob tura tor
nerve snown

Obturator Nerve

Obturator  externus muscre

$,i1";r

r ,  i j

Adductor  b rev is  musc le

Adductor  longus  musc le  (cu t )

Adductor  magnus musc le
( isch iocondy la r ,  o r
"hamst r ings , "  par t  supp l ied
by  sc ia t i c  I t ib ia l ]  nerve)

C r a <  i l i s  m u s c l e

Cutaneous
innervation

€
3
=

,.€
: : : i€
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z  Lumbosacra
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Sciatic Nerve and Posterior Femoral Gutaneous Nerve

Posterior femoral
cutaneous nerve
(s1, 2,  3)

I nferior clunial nerves

Perineal branches

i lDtat otvtston
of sciat ic nerve

Long head (cut) of
biceps femoris muscle

Adductor magnus muscle
(also part ial ly supplied
by obturator nerve)

Semitendinosus muscle

Semimembranosus  musc le

Tibial nerve

Art icular branch

Plantaris muscle

Media l  sura l
cutaneous nerve

Castrocnemius muscle

Sural  nerve

Soleus muscle

Tibial nerve

Media l
calcaneal branches

Medial and lateral
plantar nerves

Creater sciatic foramen

Sciat ic  nerve (14,  5,51,2,3)

'Common f ibular  (peroneal)
division of sciatic nerve

Short head of
biceos femoris muscle

*tY

Cutaneousinnervat ion

Long head (cut)
of biceps femoris
muscle

Common fibular
(peroneal) nerve

Articular
branch

Sural
communicat ing
branch

From sciat ic
nerve

Lateral calcaneal
branches

Lateral dorsal
cutaneous nerve

Common f ibular
(peroneal) nerve
via lateral sural
cutaneous nerve

Medial sural
cutaneous nerve

Superficial f ibular
(peroneal) nerve

Sural nerve

Tibial nerve
via medial
calcaneal

Plate 54O
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Tibial Nerve

Tibial nerve
( L 4 , 5 , 5 1 , 2 , 3 1

Media l  sura l
cutaneous nerve

Articular branch

Plantaris muscle

Gastrocnemius
muscle (cut)

Nerve to popliteus muscle

Popl i teus muscle

Interosseous nerve ot

Soleus muscle (cut
partly retracted)

Flexor digi
longus muscle

Tibialis posterior

Flexor hallucis
longus muscle

Sural nerve (

Lateral calcaneal branch

Medial
calcaneal branch

Flexor ret inaculum (cut)

Common f ibu la r  (peronea l )  nerve

Art icular branch

Lateral sural cutaneous nerve (cut)

Medial calcaneal
branches
( s 1 , 2 )

Medial

4{F

From
tibial nerve plantar nerve

(14, 5)

Lateral
plantar nerve
( s 1 , 2 )

( S 1 , 2 ) v i a
lateral calcaneal
and lateral dorsal
cu taneous
branches

Saphenous nerve
(L3,4)

Sural nerve

Flexor
re t inacu lum

Cutaneous innervation of sole

Lateral calcaneal
branch of sural nerve

Lateral plantar
nerve

Nerve to abductor
digit i minimi muscle

Quadratus plantae
muscle and nerve

Abductor digit i
m in imi  musc le

Deep branch
to interosseous
muscles,
2nd,3rd,  and 4th
lumbrical muscles
and
Adductor hallucis
muscle

branch to
4th interosseous
muscle
ano
Flexor  d ig i t i  min imi
brevis muscle

Common and
plantar

Note: Art icular branches not shown

Tibial
nerve

Media l
calcaneal
Dranc

Medial plantar
nerve

Flexor digitorum
brevis muscle
and nerve

Abductor  hal luc is
muscle and nerve

Flexor hallucis
brevis muscle
ano nerve

1st  lumbr ica l
muscle and
l ]€ IV€-  , l

Common {
plantar
d ig i ta l
ner

Proper
plantar
d ig i ta l
nerves
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Gommon Fibular (Peroneall Nerve

Common fibular
(peroneal) nerve
(phantom)

Biceps femoris tendon

Common fibular (peroneal)
nerve (L4, 5,51,2')

Head of f ibula

Fibularis (peroneus)
longus muscle (cut)

Superficial fibular
(peroneal) nerve

Branches of lateral
sural cutaneous

Fibularis (peroneus)
longus muscle

Lateral sural cutaneous nerve (phantom)

*{rArticular branches

Recurrent articular nerve

Extensor digitorum longus muscle (cut)

Deep fibular (peroneal) nerve

Tibialis anterior muscle

Cutaneous innervation

Extensor digitorum
longus muscle

xtensor hallucis
longus muscle

Fibular is  (peroneus)
brevis muscle

Medial dorsal cutaneous nerve

Inferior extensor
retinaculum (parti ally cut\

Lateral dorsal cutaneous nerve
(branch of sural nerve)

Dorsal digital nerves

Lateral branch of
deep fibular
(peroneal) nerve to
Extensor hallucis brevis
and

tensor disitorum brevis
muscles

Medial branch of
deep fibular
(peroneal) nerve

Superficial f ibular
(peroneal) nerve

Deep
fibular
(peroneal)
D€l'V€ r

Sural nerve
via lateral dorsal
cutaneous branch
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Dermatomes of Lower Limb

Schematic
demarcation of
dermatomes
(according to
Keegan and
Carrett) shown as
distinct segments.
There is actually
considerable
overlap between
any two adjacent
dermatomes. An
alternative
dermatome map
is that provided
by Foerster (see
References).

Anterior view

Autonomous
sensory zones

Posterior view

Segmental innervation
of lower limb movements

I Dorsiflexion

*,, r
$r

J{eurovasculaturc

51 '2

Plantar flexion
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Superficial Nerves and Veins of Lower Limb: Anterior View

Lateral cutaneous
branch o f  subcos ta l  nerve

Ingu ina l  l igament  (Poupar t ' s

Super f i c ia l  c i rcumf lex  i l i ac  ve in

Femoral branches
of genitofemoral

Lateral femoral cutaneous

Saphenous open ing  ( fossa  ova l i s )

Fascia lata

Anter io r  cu taneous
branches of femoral nerve

Patel lar nerve plexus

Branches o f  la te ra l  sura l  cu taneous nerve
( f rom common f ibu la r  [peronea l ]  nerve)

Deep fascia of leg
(crural fascia)

Super f i c ia l  f ibu la r  (peronea l )  nerve
Media l  dorsa l
cu taneous branch

In termed ia te  dorsa l
cu taneous branch

Smal l  saphenous ve in  and la te ra l
dorsa l  cu taneous nerve  ( f rom sura l  nerve)

Lateral dorsal digital nerve
and ve in  o f  5 th  t

Dorsal metatarsal veins

Dorsal dieital nerves and verns

Superf icial epigastr ic vein

l l io ingu ina l  nerve  (sc ro ta l  b ranch)  (usua l ly
passes  th rough super f i c ia l  ingu ina l  r ing)

Cenital branch of genitofemoral nerve

Femoral vein

uperf icial external pudendal vein

Accessorv saphenous vein

Creat  saohenous ve in

Cutaneous branches o f  ob tura tor  nerve

Infrapatel lar branch of saphenous nerve

Saohenous nerve  ( te rmina l  b ranch
of femoral nerve)

Creat  saphenous ve in

Dorsa l  d ig i ta l  nerves

Dorsal venous arch

Dorsa l  d ig i ta l  nerve  and ve in  o f  med ia l  s ide  o f  g rea t  toe

Dorsal digital branch of deep f ibular (peroneal) nerve

Nry
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Superficial Nerves and Veins of Lower Limb: Posterior View

Medial clunial nerves (from

Lateral cutaneous branch
of i l iohypogastric nerve

ll iac crest

Superior clunial nerves (from
dorsal  rami  of  L l ,2 ,3)

Inferior clunial nerves (from
posterior femoral cutaneous nerve)

dorsal  rami  of  51,2,3)

Perforat ing cutaneous nerve
(from dorsal rami of S1, 2, 3)

Branches of posterior
femoral cutaneous nerve

Accessory  saphenous ve in

Branch of cutaneous
branch of femoral nerve

Great saohenous vein

Smal l  saphenousvetn

Branches of saphenous ner

Medial calcaneal branches of t ibial nerve

Terminal branches of posterior
femoral cutaneous nerve

Lateral sural cutaneous nerve (from
common f ibu la r  Iperonea l ]  nerve)

Sural communicating nerve

Medial sural cutaneous nerve (from t ibial nerve)

Sura l  nerve

Lateral calcaneal branches of sural nerve

Lateral dorsal cutaneous nerve
(continuation of sural nerve)

Plantar cutaneous branches of
lateral olantar nerve4{F

Plantar  cu taneous branches
of medial olantar nerve

Neurovasculature Plate 545



Lymph Vessels and Nodes of Lower Limb

Cribri form
fascia
within
saphenous
openrnS

Deep
fascia
of leg
(crura l
fascia)

Creat
saphenous ve in

Smal l
saphenous v

External i l iac
lymph nodes

Femoral nerve

lnguinal l igament
(Poupart's)

Ductus (vas) deferens

Femoral sheath

Femoral can
(opened)

Femoral artery

Femoral ring

Lacunar
l igament
(Cimbernat 's)

Deep ingu ina l
lymph nodes

Plate 546

and ve in

Creat saphenous vein
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GT Angiograms of Arteries of the Lower Limb

Regional Scans Plate 547





Section I Gross-Sectional Anatomy

Plate 548

s+e Key Figure for Cross Sections
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Index

References are to olate numbers. In most
cases, structures are listed under singular
nouns.

A

Abdomen,268
autonomic nerves and ganglia of, 318
axial CT images of, 350
bony framework o1,248
cross sections of

at L3, 349
at L3, 4, 349
at L1-L2, 339
at T10, 293
a t r 1 2 , 2 9 7 , 3 3 1 , 3 3 8

innervation of, 318
left lower quadrant of, 268
left upper quadrant of, 268
regions and planes of, 268
right lower quadrant of, 268
right upper quadrant of, 268
subcutaneous tissue of, 249
surface anatomy ot,247
viscera of, 269

Abdominal aortic plexus. See
lntermesenteric olexus

Abdominalis muscle, ttansyetsust
362

Abdominal muscles, transversus,
363

aooneurosis of, 252
Abdominal wall

anterior, 249,265
arteries of, 255
deeo dissection of, 251
intermediate dissection of, 250
internal view of, 253
nerves of, 257
superficial dissection of, 249
veins of, 255
arteries of, 263

internal view of, 263
lymph vessels and nodes of, 266
nerves of, 267
peritoneum of, 274
veins of, 265

median (sagittal) section of, 348
posterior

arteries of, 264
internal view of, 263
lymph vessels and nodes of, 266
nerves of, 267
peritoneum of, 274
veins of, 265

posterolateral, 254
Abdominis aponeurosis, transver.

sus, 252, 330, 349
Abdominis muscle

aponeurosis of, 255, 330
rectus, 181, 188, 189, 192, 247, 250,

251, 258, 259, 293, 349, 351, 378
axial CT image of, 350
capsular branch of, 335
cross section of, 252
oelvic branch of, 335

Abdominis muscle (Continued)
sheath of, 189
transversus, 25, 94, 96, 179, 189, 255,

257, 258, 263, 267, 329, 498
aponeurosis o'f , 252, 330, 349
tendon of origin of, 175,176, 179

Abducent nervc (Vll' 83, 84, 86, 114,
117.  118.  121

distr ibution of, 118
schema of, 118

Abducent nucleus, 116, 1 17, 121
Abductor digiti minimi muscle' 465,

470,476,533, 534, 536, 541
nerve to, 534
tendon of, 533

Abductor hallucis muscle, 533, 534,
535, 541

insertion ot, 534, 536
Abductor hallucis newe' 541
Abductot pollicis brevis muscle'

461,  465
Abductor pollicis longus muscle,

441,444,449, 451
area for, 439

Abductor pollicis longus tendon'
444.469.470

Aberrant ductule' 390
Accessory muscle bundle, 67
Accessory  nerve  (X l l '  34 ,114,116,

1 1 7 ,  1 2 9 , 1 7 7
cranial root ot, 126, 127
schema o l ,118,127
soinal nucleus of, 116, 117
spinal roots ot, 10, 118, 127

Accessory oculomotor nucleust
1 1 6 , 1 1 7 , 1 2 1 , 1 3 2

Acetabular fossa' 376, 487
lal in, 487
transverse section of, 376

Acetabular labrum' 352, 487
Acetabular ligamentr transvetset

352,487
Acetabular notch, 352, 486
Acetabulumt 352,486

anteroposterior radiograph of , 488
articular surface of, 376
lunate surface of, 486
margin of, 352, 353, 486
radiograph of, 355

Achilles tendon. See Calcaneal
(Achilles) tendon

Acinus, 204
Acoustic attety' internal. See

Labyrinthine artery
Acoustic meatus

external, 8, 13, 92, 93
auricular branch of vagus nerve to, 24
axial CT images of, 150
axial MR image of, 150
cartilaginous and osseous, 93
coronal oblique section of, 93

internal, 92,97, 123
Acoustic openingr internal' 97
Acromial anastomosis' 427
Acromial angle' 420, 421
Acromiaf glexusr 427

Acromioclavicular ioint' 423, 425
caosule of, 423

Acromioclavicular ligament' 423
Acromion, 27, 185, 188, 418, 42O, 423,

424, 425, 427, 429, 432
anteroposterior radiograph of , 422

Adamkiewicz' arteiy ol, 171
Adductor brovis muscle' 489, 493,

539
attachments of, 489, 491

Adductor Ganal' 500
Adductor hallucis muscle' 541

deep tibial nerve branch to, 541
insertion of, 536
oblique head of, 535
transverse head of, 535

Adductor hiatus' 539
femoral artery passing through, 512

Adductor longue muscler 376,489,
492,493,500, 505, 539

attachments of, 489, 491
innervation of, 540
transverse section of, 521

Adductot magnus muscle' 485,489'
495, 500, 502, 505, 540

adductor minimus part of, 493
attachments of, 489, 491
hiatus of, 493
innervation of, 540
tendon of, 493

Adductor magnus tendonr 501,506,
5 1 0 , 5 1 1

Adductot muscles' thigh' 496
Adductor pollicis muscle' 462, 465'

476, 535
fascia over, 460,462

Adductot tubercle' 489
Adenohypophysis, 1 40, 147, 148

cletl ot, 147
Adnexa,371
Afferent fibers, ollaclory bulb' 119
Affetent nerves

of mouth and pharynx, 62
of nose and sinuses, 210
of stomach and duodenum, 321

Agger nasir 37, 38
Aglomerular a?teriol€' 337
Air, in colon' radiograPh of' 355
Air cells, mastoidr axial llR image

of'  150
Airway

intrapulmonary, 204
to nasopharynx, 37

Airway reflexes, newes initiating'
210

A l a , 8
lateral part of, 157
wing of, 157

Alar fibrolatty tissuer 36,38
Alar fold, 507
Alar ligament, 22
Albini's nodules. See Fibrous (Albini's)

nodule
Alcock's canal. See Pudendal canal

(Alcock's)
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Alveolat artery
anterior superior, 40
inferior, 40, 53, 60

lingual branch of, 69
mental branch of, 40, 69

middle superior, 40
posterior superior, 40, 69

Alveolar duct, 204
opening of, 204

Afveolar nerve, 53, 55,122,131, 134
anterior superior, 45

nasal branch of, 42
inferior, 1 6, 40, 53, 55, 60, 1 31 , 1 34

branch of, 40
entering mandibular foramen, 46

middle superior, 45
posterior superior, 44, 45
superior, 62, 71

Afveolar sac,2O4
Alveolar vein

inferior. 60. 70
posterior superior, 60, 70

Alveolus, 204
capillary bed in, 205

Amacrine cells, 120
Ampulla

ear, 95, 96
semicircular, 92

of uterine tube, 372
Amygdaloid body, 110, 112, 119

thalamus and, 110
Anal canal,393

anatomical, 393
arteries of, 398
beginning of, 376
beginning of, transverse section of, 357,

521
longitudinal muscle of, 356, 357
muscularis mucosae of, 393, 394
sagittal MR images of, 397
surgical, 393
veins of, 399

Anal columns,393
Anal glands,393
Anal nerve, inferior, 41O, 411, 414,

496, 503
Anal pit, 388
Anal sinus, 393
Anal sphincter muscle

external, 356, 358, 360, 365
deep part of, 394, 395, 396
peripheral view of, 395
subcutaneous of, 391, 393, 395, 396
superficial part of, 391, 393, 394, 395

internal, 393, 394
Anal triangle, 380
Anal tubercle, 388
Anal valve, 393
Anal verge, 393
Anastomosis

around elbow, 434
around scapula, 427
carotid-vedebral, 138
gastro-omental arlerial, 27 2
in incisive canal, 40
obturator-pubic arterial, 259
paravertebral, 1 72
patellar, 500, 512
portacaval,312
right-|eft, 138

Anastomosis (Continued)
between septal sphenopalatine artery

and greater palatine arlery, 41,
138

subclavian-carotid, 138
subclavian-vertebral, 1 38

Anastomotic branch, 3Ol
Anastomotic loop

of ileal arteries, 280
of jejunal arteries, 280
of posterior spinal arteries, 171
of small intestinal veins, 310
of small intestine, 306

Anastomotic vein
inferior, 102, 145
superior, 102

Anatomical snuffbox, 444
radial artery to, 469, 470

Anconeus muscle, 432, 444, 445, 477
nerve to. 432
origin of, 421

Angular artery, 23, 36, 68, 85, 138
Angular gyrus, 105

cerebral artery to, 141
cerebral branches to, 141, 142

Angu la l  ve in ,23 ,70 ,85
Ankle

dorsiflexion and plantar flexion of, 543
lateral ligament of, 514
l igaments and tendons of,514
ligaments of, 527
medial l igament of, 514
radiograph of, 526
tendons of, 527

Annular ligament
of radius, 438

of trachea, 202
Anococcygeal body, 380, 381, 395,

396
Anococcygeal neiYe, 411, 412,499
Anocutaneous line, 392, 393, 394
Anoderm,393
Anorcctal hiatus, 358
Anorectal junction, circular muscle

layer of, 359
Anorectal line, 393
Anorectal musculature, 394
Ansa cervicalis, 31, 32,128, 129

inferior root ot, 32, 34, 71, 74, 128, 129
superior root of, 32, 34, 71, 74, 128, 129
ventral rami of, 128

Ansa of Galen, 80
Ansa subcfavia, 130, 2O9, 226, 24O
Anserine bursa, 506, 507
Antebrachial vein

intermediate. 418.479
median ,449

Anterior chamber, 81 , 87, 88, 89, 90
endothelium of, 88

Anterolateral central arteries, 140,
141

Anteromedial central arteries, 140
Antidromic conduction, 167
Antihel ix, 1, 93

crura of, 1, 93
Antitragus, 1, 93
Anulus fibrosus, 19, 155
Anum, fibrcus septum of,394
Anus, 360, 377, 38O, 382, 388, 395

fetal, 388
transverse fibrous septum of, 393

Aorta, 207, 263, 324, 330, 342
abdominal, 27, 179, 195, 207, 225, 232,

270, 273, 274, 278, 298, 300, 301,
324,327,329, 330, 331, 332, 339,
341 , 342, 363, 369, 398, 400, 401 ,
403.412

cross section of, 338
abdominal, 412
arch  o f ,237,244
ascending, 1 38, 21 5, 22O,223,224,225,

242,245
axjal CT images of, 242,350
descending, 237, 242, 245, 246

thoracic, 194,242
prenatal, 229
thoracic, 172,297

cross section of. 297
descending, 172, 231, 241
esophageal branches of, 237

ureteric branch from, 341
Aortic arch. See Arch of aorta
Aortic hiatus, 195
Aortic lymph node, lateral, 266,343,

406
Aortic lymph nodes,266
Aort ic nerve,228
Aorticorenal ganglion, 165, 167 , 267,

31 8, 320, 321,322,324,344,345,
346. 409

celiac. 267
left, 31 8, 320, 323, 41O, 415
right, 31 8, 320,323
superior mesenteric, 267

Aortic pfexus, 321, 322, 412
Aortic sinus,223,224
Aortic valve

anatomy ot,223
semilunar cusps of, 221, 222, 223, 224,

225
left,224

Apical foramen, 53
Apical ligament, of dens, 63,65
Appendicular artery, 281, 306, 307,

322,323
Appendicular nodes, 31 7
Appendicular plexus, 322, 323
Appendicular Yein, 311, 312
Appendir, 126

fibrous, 287
vermiform, 27 1, 281, 283, 284, 362, 363

aggregate lymphoid nodules ot, 283
barium radiograph of, 283
circular muscle of, 283
fixed retrocecal, 283
oritice o1,282
serosa of, 283
submucosa of. 283
variations in position of, 283

Arachnoid, 102,109
cerebral veins penetrating, 102

Arachnoid-dura interface, 1 02
Arachnoid granulation, 100, 102, 109

granular foveola for, 99
skull indentation for, 99

Arachnoid mater, 169
lumbar, 170
thoracic, 170

Arantius, body olr223
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Arch of aorla,74, 75, 80, 138, 206, 210,
211,  212,  213,  21  4 ,  215,  221,  232,
233

groove for, 'l99

radiograph of, 213
Arcuate artery, 335, 337, 530, 531 , 536

afferent glomerular arteriole from, 337
lymph vessels along, 343

Arcuate eminence, 9
Arcuate ligament

dorsal radial metaphyseal, 455
lateral, 195, 263
medial,  195, 263
median, 195, 263

Arcuate line, 248, 251, 255,259,279,
348, 352, 353, 356, 486

section above, 252
section below, 252

Arcuate nucleusr 147
Arcuate popliteal ligament, 508, 51 1
Arcuate vein,337
Arcus tendineous fasciae pelvis,

372
Areola, 182
Areolar gland, 182
Areolar tissue, 179, 251, 361, 471

in anterior closed space ol tinger,471
Areolar venous plexus, 256
Arm. See a/so Forearm

arteries of, 484
cutaneous nerves of, 479,481

inferior lateral, 432, 477, 479, 481
medial, 257, 429, 432, 435, 473, 474,

479
posterior, 432, 477, 479, 481
superior laleral, 432, 477, 478, 479, 481

deep artery of , 429, 432, 433, 434, 435
middle collateral branch of, 445

muscles of, 432
anterior views of, 430
deep layer oI,43O,432
posterior, 432
posterior view ot,432
superficial layer of, 430,432
superior lateral, 432

neurovascular compartment of, 435
radial nerve in, 477
serial cross section of, 435
superficial veins of, 480

Arr€ctor muscle, hair follicle, 167
Arteriae rectae, 307
Arteriogram, celiac, 303
Arteriole

intralobular, 291
periportal, 291
portal, 291

Artery(iesl. See a/so specific arteries
of anterior abdominal wall, 255
ol atm,484
to brain, 136-137, 138, 1 41, 142

frontal view of, 141
lateral and medial views of, 142

colic, 308
of duodenum and head of pancreas,

3 0 1 , 3 0 4
of esophagus, 237
of face, 23
of female pelvic organs, 400
of female pelvis, 403
of female perineum and uterus, 405
of femoral head, 504

Arteryfiesf (Continued)
of femoral head and neck, 504
of fingers, 471
of foot, 536
of foot, deep, 536
of hand, palmar view of, 466
of head, 23
of hip and thigh, 500-502
of hypothalamus and hypophysis, 148
intrarenal, 335
intrinsic distribution of, in spinal cord, 172
of large intestine, 307
of liver, 301
of liver, pancreas, duodenum, and

spleen, 301, 305
of liver and gallbladder, variations in, 305
of male pelvis, 403
of male oerineum, 405
of mammary gland, 183
to meninges, 136
of nasal cavity, 41
of neck, 504
of oral and pharyngeal regions, 69
of oral region, 69
of pancreas, 301
of posterior abdominal wall,264
of posterior cranial fossa, 142,143
of rectum and anal canal. 398
renal, 335
of scalp, 23
of spinal cord, 171
of spleen, 301
of stomach, liver, and spleen, 300
of testis, 401
of thigh

anterior view of, 501
posterior view of, 502

of upper limb, 473
computed tomography of, 484

at wrist, 461
Articufar cavatyr 4Tl

of finger, 471
Articular disc, 16, 243
Articularis genus muscle, 505, 507,

5 1 1 , 5 3 8
attachment of, 489

Articular newe
great, 32
recurrent, 542

Articular pnocess
inferior, lumbar, 155
superior, lumbar, 155

Articular tubercle, 55
Aryepiglottic fold, 66, 67, 78
Aryepiglottic muscle, 78, 80
Aryltenoid muscle

obl ique, 67, 78, 79, 80, 235
transverse, 63, 78, 79, 80, 235

action of, 79
Atlantoaxial ioint, 19

lateral, 19
capsule of, 21

median, superior view ot,22
radiograph of, 17

Atlantooccipital joint caps,uae, 21, 22
Atfas (Gf f ,  13, 17, 19,22, 153, 160

anterior, 21
anterior arch of, 5, 17, 19,37,62, 137
anterior tubercle of, 19
dens of, articular facet for, 17
inferior view of, 17

Atlas lGl) (Continued)
lateral mass of, 17
occipital condyle of, 17
posterior, 21
posterior arch of, 17,18,178
posterior tubercle ot, 17, 175, 176
spinous process of, 18
superior articular facet for, 17
superior view of, 17
transverse foramen of, 17
transverse process ot, 17 , 21 ,30, 39, 1 76

Atrioventricular bundle' 225
Atrioventricular node' 22, 218, 225
Atrioventricular valve

left. See Mitral valve
right. See Tricuspid valve

A|lium,224
internodal conduction pathways of, 225
left, 21 4, 21 5, 220, 221, 224, 246

auricle ot,212
oblique vein of ,  214, 215, 216
section through, 221

right, 21 2, 2'l'3, 21 4, 215, 22O, 223, 224,
241,246

opened, 220
radiograph of, 213

Auditory ossicles, 93
Auditory {pharyngotymPanic'

Eustachianl tube' 92, 93, 96,
125,126

cartilage of, 47
cartilaginous part of, 52, 55, 64, 65, 67
groove for, 8
opening of, 37
pharyngeal opening of, 63, 64, 66, 125

Auerbach's plexus. See MYenteric
(Auerbach's) plexus

Auricle, 92, 97
concha of, 93
teft, 212, 213, 21 5, 21 6, 224, 225
lobule of, 93
oosteromedial surface of, 24
right, 93, 212, 214, 219, 220, 224

Auricular attery
anterior, 23
deep, 40
posterior, 23,34,40,100, 136, 138, 178

Auricularis antedor muscle' 26
Auriculads posterior muscle' 26
Audcularis supetior muscle' 26
Auricular muscler facial nerve

branches to' 123
Auricular nervet 122

anterior,122
articular branch ol, 1 22
great, 21, 22,24,32, 129,177, 178
greater, 31
posterior, 25, 123

occipital branch of, 123
Auricular tubercle (of Darwinl' 93
Auricufar vein, poster-or, 23, 70
Auriculotemporal nerve, 16, 24, 40,

55 ,71 ,  122,  125,  134
Auscultation' triangle ol, 152, 246,

424
precordial area of, 213

Autonomic Aanglion, abdominal'
3 1 8

Autonomic netves
of abdomen, 318
in head, 131
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Autonomic nerves (Continued)
of nasal cavily,44
to neck, 24
in thorax, 209

Autonomic neryous system
schema of, 167
topography of, 167

Autonomic plexus, intrinsic, 326
Autonomic reflex pathways, 325
Axilla

dissection of, 181
anterior view of, 429

dissection of, anterior view, 429
muscles of, 424
oblique parasagittal section of, 428
oblique parasagittal section of, 428
suspensory ligament of, 428

Axil lary artery, 183, 189, 198,200,2S5,
427, 428, 429, 433, 434

acromial branch of, 434
anterior view of, 434
clavicular branch of, 434
computed tomography of, 484
deltoid branch of, 434
pectoral branch of, 434
posterior view of, 434

Axil lary fold, 181
anterior, 181
posterior. 181

Axif fary fossa, 243,244,245
Axillary lymph nodes, 428

along axillary vein, 484
apical,  184
brachial. 184
central. 184.428
lateral, 483

along axillary vein, 483
parasagittal section of, 428
pectoral, 184,428
subscapular, lS4

Arif fary nerve, 177, 425, 427, 429, 432,
476, 477. 481

superior lateral cutaneous nerve of arm
trom,479

Axillary tecess,423
Axillary tail lof Spence), 182, 183
Axil lary vein, 189, 198,256,428

intercostal tributaries to, 256
lymph nodes along, 483

Axis (G2f ,  13, 17, 19, 22, 153
anterior view of, 153
body o f ,  17 ,21
dens of, 5, 17 , 37 , 63
inferior articular process of, 17
interarticular paft ol, 17
left lateral view of, 153
pedicle of, 17
posterosuperior view of , 17
posterior articular facet of, 17
posterior lateral view of, 153
posterior tubercle of transverse process

of, 30
spinous process ol, 17, 174, 176
transverse process of, 30

Azygos vein, 17,21, 153, 194,206,207,
209, 230, 241, 245, 246, 293, 331,
349

arch of, 230,232,244
axial CT images of, 242
groove for, 199

B

Babinski's sign, 101
Back

bones and ligaments of, 153-157
lumbar region, cross section of, 179
muscles of

deep layer of, 176
axial CT images of, 350
intermediate layer of, 175
superficial layers of, 174

nerves of, 177,179
surface anatomy of, 152

Bartholin's gland. See Vestibular gland,
greater

Basal nucleus, organization of, 110
Basaf vein, 144, 145, 146
Basifar artery, 140, 1 41, 143, 171

axial MR image of, 150
Basilar membtane, 96
Basilar venous plexus, 103
Basif ic vein, 418, 429,449,468, 480,

483,484
intermediate, 480

Basivertebral vein, 137, 173
Biceps brachii muscle, 181, 418, 420,

429, 433, 435, 446, 447,451
fascia over, 428
insertion of, 420
long head o1, 424, 426, 428, 433, 435,

474
origin of, 420
tendon of, 243,244,245

short head ol, 424, 428, 430, 433, 434,
435,474

combined, 244
origin of, 420

tendon of, 425,432,433, 438, 446,447
long head ot, 423, 425, 430
short head of, 430

Biceps femoris muscle, 485, 489,
495, 503, 515

attachments of, 489, 515
long head of, 485, 494,495,540

attachments of, 491
short head of, 488, 494,495,540

attachments of, 491
tendon of, 506, 51 1, 514, 517, 520, 542

bursa of, 51 1
inferior subtendinous, 506, 507
long head of, 353

Bicipital aponeurosis, 430, 433, 446,
480

Bifurcate ligament, 527
Bigeloq Y ligament ot, 487,496
Bile canaliculus,292
Bile duct, 126, 29O, 291, 292

common, 1 67, 27 3, 27 4, 278, 279, 288,
294, 295, 297, 298, 300, 301, 304

cross section of, 338
hepatic ducts joining, 290
junction with duodenum, 295

extrahepatic, 294
union of pancreatic ducts and, 295

Bile ductule, 290
intralobular, 290
periportal, 29O, 291, 292

Biliary tract
innervation of, 327
intrahepatic, 292

Bipolar cel ls, 120

Bladder-prostate junction, 376
Blood circulation

intrapulmonary 205
postnatal, 229
prenatal, 229

Bfood vessels, innervation o1,228
Bonefsf See a/so specific bones

of abdomen, 248
of cranial base, 9
of elbow, 436
ol toot,523,524
of forearm, 439
ot hand,474
of  head,2-16
of lower l imb, 513, 524
of nasal cavity and paranasal cavity, at

birth, 50
pelvic, 352-353
of r ight leg, 513
of thorax ,185
of wrist. 453. 456

Bowel loop, entering hernial sac,
261

Bowman's capsule, 336
Brachial anastomosis, alound

elboq 433
Brachiaf artery, 27 , 30, 31 , 1 83, 1 93,

1 98, 206, 211 , 230, 427 , 429, 447
branches ol,433,434

muscular branch, 433, 434
cords of , lateral, 428, 433
deep,429

computed tomography of, 484
in situ, 433, 434
medial, 428, 433
posterior, 428

Brachial cutaneous nerye, superiol
laletal, 177

Brachialis muscle, 420, 429, 430, 433,
435,446,447,448

insert ion oI,420,438
origin of, 420,421

Brachiaf plexus, 27,30, 31, 32, 129,
160,  183,  189,  193,  198,206,211,
228, 230, 231, 232, 428, 429

anterior and posterior divisions of, 430
communication to, 129
cords of

lateral, 428, 433
media l ,428
posterior, 428

medial.  428. 433
posterior, 428
roots of, 430
schema of, 430
terminal branches of, 430
trunks of, 430

Brachial vein, 429, 435
Brachiocephalic trunk, 33, 7 4, 75, 76,

136, 193, 206, 211, 212, 214, 232,
237,243, 420

Brachiocephalic Yein, 74, 208
groove for, 199
left,  70, 75, 137, 206, 211, 212, 230,

231,243
right, 75, 137, 206, 21O, 211, 212, 230,

243
Brachioradialis muscle, 418, 433,

444,446,447
origin of, 420

Brachioradialis tendon, 448, 449
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Brain, 48
arteries to, 136, 141, 142

frontal views of, 141
inferior views of, 139
lateral and medial views of, 142
schema of, 138

coronal section of, 108
deep veins of, 145
sagittal section of, in situ, 106
subependymal veins of, 146
ventricles of, 108

Brainstem
anterior view of, 114
cranial nerve nuclei in, 1 16, 1 1 7

medial dissection of, 117
posterior phantom view of, 1 16
schema of, 1 17

sectioned, 107
Bregma,7
Broad ligament, 389

anterior lamina ot,372
of female ureter, 340
mesometrium of, 371
mesosalpinx of, 369
posterior lamina of ,372
subdivisions and contents of, 372
uterine. 360. 362

Bronchiaf artery, 204, 205, 207
esophageal branch of, 207
inferior left, 207
left,  199, 231

esophageal branch of, 237
inferior,237
superior, 237

right, 1 99, 2O7,230,237
suoerior left,2O7
variations in, 207

Bronchial vein
left,2O7
right, 207

Bronchiole
respiratory, 2O4,205
terminal, 204,2O5

Bronchomediastinal lymphatic
trunkr 208

left, 266
right, 266

Bronchopulmonary lymph nodes,
199,208, 230,231

Bronchopulmonary segments, 200,
201

anterior view of, 200
lateral view of, 201
medial view of, 201
nomenclature for, 203
posterior view of, 200

Bronchus' 167, 2O2, 2o4, 234
anterior basal, 203
anteromedial basal, 203
apicoposterior, 203
elastic fibers of, 204
extrapulmonary, 202
inferior lobar, 202
intermediate, 202
intrapulmonary, 2O2, 2O4
lateral basal, 203
left, 203

axial CT images of, 242
left main branches of, 199,206,232,

233,241
lingular, 202

Bronchus (Continued)
major,202
medial basal, 203
middle lobar, 202,203
nomenclature of, 203
oosterior basal. 203
right

axial CT images of, 242
intermediate, 206
right main branches of ,207,230,245
smooth muscle of, 204
superior lobar, 202, 2O3, 2OG

Brunnerts gland. See Duodenal glands
Buccal artery, 40, 69
Buccal nerve, 24, 40, 46, 62, 71, 122

branches of, 25
Buccinator crest, 68
Buccinator lymph node, 72
Buccinator muscle, 15, 26, 48, 52, 54,

55, 60, 65, 68, 123
Buccopharyngeal fascia, 60, 63, 65
Buck's fascia. See Deep (Buck's) fascia
Bulbar conjunctiva, 81, 87
Bulbospongiosus muscle' 358, 366,

370, 380, 381, 383, 404,405, 417
bulb of vestibule of, 366
Bulbourethral (Gowper'sl gland'

253, 361, 366, 383, 384,389, 417
duct of, 383

opening of, 384, 385
oerineal membrane and. 348
orimordium of, 389

Bulging septum,37
Bursa

anserine. 506. 507
fibular collateral, 507
of hand, 462
iliopectineal, 496
infrapatellar, 511
patellar, 508
radial, 460
subdeltoid, 423
ulnar, 460

Buttock, nerves of, 503

c
Gf spinal nerve, 127

dorsal ramus of, 178
dorsal roots of, 1 1 4
exit  of,  161
ventral ramus of, 71
ventral roots of, 1 14

G2 spinal nerve,127
dorsal ramus of ,  177, 178
vent ra l  ramus o f  ,32 ,71 ,  177

G3 spinal nerve, 19
dorsal ramus of, 177
vent ra l  ramus o l ,32 ,71 ,  177

G4 spinal nerrre, 127
G5 spinal nerve, Yenttal ramus of,

32
G8 spinal nerYe, 160

exit of,  161
G6 transverse process, 136
Gl vertebra. See Atlas (C1)
G2 vertebra. See Axis (C2)
G3 vertebra, 13

inferior articular facet for, 19

G3 vertebra (Continued)
tubercles of transverse process of

anterior, 26
posterior, 26

C4 vertebra
anterior tubercle of, 18
body of, 18
lamina of, 18
posterior tubercle of, 18
posterosuperior view of, 17

G7 vertebra, 13, 153, 160
posterior tubercle of transverse process

of, 30
spinous process ol,  18, 152, 174, 175,

176,424
superior view of, 18

Calcaneal artery
lateral. 534. 535
medial, 534, 535

Calcaneal nerve
lateral. 534. 535
medial.  534. 535

Galcaneal lAchillesl tendon' 485,
5 1 5 ,  5 1 6 ,  5 1 7 ,  5 1 8 ,  5 2 ' 1 , 5 2 7

soleus muscle insert ion in, 515, 517
Galcaneocuboid ligament' 527, 536

dorsal, 527
plantat 528

Gaf caneofibular ligament, 51 4, 525,
527

Galcaneometatarsal ligamentr 532
Galcaneonavicular ligament' 527

plantar, 527, 528, 536
Gafcaneus, 524, 527, 528

anterior talar articular surface of, 525
body of, 523,524,525
dorsal view of, 523
fibulal524
fibular trochlea of, 523
functional relations of, 525
groove for tendon of flexor hallucis

longus, 523
lateral process, 523, 533
lateral view of, 525
medial process, 523
medial view of, 525
middle talar articular surface of, 525
olantar view of, 523
oosterior talar articular surface of, 525
posterior view of, 525
radiograph of, 54
superior view of, 525
sustentaculum tali of, 523
trochlea of, 524
tuberosity of,  485, 488, 516, 517,523,

533. 534. 535
radiograph of, 54

Calcar, 489
Calcar  av is ,  111,  112
Gafcarine artery, 142, 143
Gafcar ine  su lcus ,  105,  106,  1O7,111,

120
Gaf fosomarginal artery' 141 , 142
Galot, cystic node of' 315
Galot, triangle of' 301
Galvaria, 102

inferior view of, 7
superior view of, 7

Galyx, maior,339
Gamper chiasm, 461
Camper's fascia, 348
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Gamper's (fattyf layer of subcuta.
neous tissue, 249, 361, 348,
378, 380

Ganal of Schlemm. See Scleral venous
sinus (canal of Schlemm)

Ganine teeth, 57
Gapiffary plexus, 148, 2O5

cortical. 337
medullary,337

Gapitate, 452, 453, 455, 456, 461
anterior (palmar) view of, 452
coronal section of, 455
posterior (dorsal) view of, 452
radiograph of, 457

Gapitis muscle, rectus
anterior, 32, 47,73
anterior and lateral, nerves to, 129
lateral, nerves to, 129
lateralis, 30, 32
posterior major, 175, 176,178
posterior minor, 175, 176, 178

Gapitohamate ligament, 454, 455
Gapitufum, 420, 436, 437
Gapsular artery, 335
Capsular ligament, 423

of shoulder. 423
Gapsular vein, 337
Gapsule, internal, 141
Gardia, nodes around, 314
Cardiac nerve, cervical, 165
Gardiac notch, 236,275
Cardiac otificer 276
Gardiac plexus, 126, 165,2O9,226,

227,240
Gardiac vein

anterior,216
of diaphragmatic surface, 216
great ,216
midd le ,216
s m a l l , 2 1 6
of sternocostal surface, 216

Gardinal ligament, 360, 364, 37O,371,
372,373

Garoticotympanic newe, 123, 125
Garctid arteria! arch, dorsalr 469
Garotid artery

common, 23, 29, 31, 32, 33, 34, 71, 74,
75, 76, 100, 125, 128, 1 30, 1 33,
134,  136,  137,  198,  210,232,237

external, 28, 32, 34,40, 59, 75, 76, 85,
86, 121 , 123, 128, 1 30, 1 31

schema of, 34
internal, 10, 23,28,33,34, 44, 47,69,

71 , 75, 76, 85, 86, 1 00, 123, 125,
130,  131,  132,  134,  138,  139,  140,
141,  142

caroticotympanic branch of, 138
groove for, 9

left common, 74, 80, 137 , 193, 211, 214,
243

left internal, 142, 143
right common, 30, 80, 137, 193
right internal, 142
right lateral dissection of, 34

Carotid autonomic plexus, 10
Garotid body, 34, 125, 130, 210
Garctid canal, 10

external opening of, 8
for internal carotid artery 11
for internal carotid nerve olexus, I

Garotid groover 9

Garctid nerve llXf, 71
external,165, 167
internal, 1 30, 1 31 , 1 33, 1 65, 1 67

Garctid plexus,86, 121, 131 ,209,226
common, 130, 131
ex terna l ,130,  133,167
internal, 86, 123, 132, 165, 167

Garotid sheathr 28,32
cranial nerves in, 60

Garo t id  s inus ,  125,  130,131,210
Garotid vein, common, 70
Garpal atterial arch, dorsal, 469
Garpal articular surtace, 439
Garpal bones,452

in abduction. 453
in adduction, 453
anterior (palmar) view of, 452
posterior (dorsal) view of, 452

Garpal ligament
palmar, 454, 460
transverse. See Flexor retinaculum

Garpal tunnel, 461
palmar view of, 454
transverse cross section of, 461

Garpometacarpal ioint, 455
articular capsule of, 454
capsule of first, 455

Garpometacarpal ligament
dorsal, 455
palmat 454

Garpotriquetral ligament, 454
Gartilage

accessory nasal, 36
alar

lateral and medial crus of, 36
major, 36, 38, 39
minor, 36

articular
of elbow. 438
of finger, 471
of hip joint, 487
of  knee,511

arylenoid,77,78
muscular process of, 78
vocal process of, 78

auricular, 47
bronchial, 204
corniculate, 77
costal, 1 86, 248,293, 419

cross section of, 196
eighth, 415
fifth, 194
fi f th left ,241
of first rib, 243
second, 245
seventh, 198,331
sixth, 424

cricoid, 20, 28, 29, 74, 77, 78, 196, 233,
234

arch of.77
lamina ot.77.78
longitudinal muscle bundle attached

to,234
posterolateral surface of, 234
prominence over lamina of, 66

ol larynx,77
septal, 39
septal nasal, 36

lateral process of, 38, 39

Gailifage (Continued)
thyroid, 28, 29, 31, 7 4, 196, 2O2, 206,

233,234,235
lamina o1,77,78
oblique line of, 29
superior horn o1,77

tracheal,28,2O2
Gartifage lamina, lthyrold, 77

posterior border of, 67
Gauda equina, 160, 161, 170, 179, 339

in lumbar puncture, 162
Gauda equina arlery, 171
Gaudal mesonephric duct, residua

of, 389
Gaudate nucleus, 141

anterior vein of, 145, 146
b o d y o f , 1 0 8 , 1 1 0
head o f ,  110,  111,  112,  145
posterior vein of, 145

terminal, 146
ta i l  o f ,  108,  110,112
thalamus and, 1 10
transverse veins of, 145,146

Gavernous nerve, 166, 41O, 412
Gavernous plexus, 121
Gavernous sinus, 85, 100, 104, 136,

1 4 0
coronal section through, 104
efferent hypophyseal vein to, 148
emissary vein communicating with, 70
superior view of, 104

Gecal artery, 323
anterior, 281 , 306, 307
posterior, 281,307

Gecal fold, 281, 362, 363
Gecal plexus, 323
Gecal vein

anter io r ,31  1 ,312
posterior, 311,312

Gecum, 126, 269, 272, 281, 284, 362,
363

variations in posterior peritoneal attach-
ment of, 281

vascular fold of, 281
Geliac ganglion, 44, 126, 165, 167,

168, 21 9, 267, 318, 320, 321, 323,
324, 325, 327, 328, 331, 345, 346,
409

Geliac lymph node, 266,314,315
Geliac plexus, 126, 165, 166, 240, 319,

320,322,323,344,345, 346, 41 0,
415

posterior vagal trunk to, 240
vagal branch to, 240

Geliac trunk, 165, 195, 206, 278, 298,
300, 305, 321, 324, 328, 329, 333

arteriogram of, 303
bifurcation of, 297
common origin of, 302
cross section of, 338
prenatal, 229
variations in, 302

Ceneus, apex of, 107
Gentral artery

anterolateral, 141
anteromedial, 140
central, anterolateral, 1 43
posteromedial, 140
precentral, 141

Gentral sulcus, 106
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Gentral vein, 290, 291
of liver. 290. 291

Gephalic vein, 181, 188, 189, 256, 418,
424, 428, 429, 449, 468, 479, 480,
483,484

accessory 479,48O
intermediate, 480

Gerebellar artery
anterior, 140
anterior inferior, 136, 138, 139, 14O, 141 ,

143,171
posterior, 141, 143

inferior, 143
posterior inferior, 141 , 171
superior, 1 36, 1 38, 1 39, 1 40, 141 , 143,

171
Gerebellar hemispheric vein, infe.

riot, 144
Gerebellar notch

anterior, 97
posterior,97, 113

Cerebellar nucleus, 1 13
denta te ,113
emboli form, 113
fastigial, 1 13
globose, 1 13

Gercbellar peduncle
inferior, 1 13, 144
inferior, superior, middle, 144
middle, 113, 114, 144
superior, 1 13, 1 14, 115, 144

decussation of,113
superior plane of, 1 13

Gerebellar tonsil, herniation of, 101
Gercbellar tonsillar artery, 143
Gerebellar vein

hemispheric inferior, 151
precentral, l44
superior, 144

Gerebellomedullary cistern
posterior, 109
vein of, 144

Gercbe l lum,  106,  111,115,  146
anterior lobe of, 1 13
axial MR image of, 150
biventer lobe of, 1 13
dentate nucleus of, 1 1 5
flocculonodular lobe of , 1 13
flocculus of, 114
horizontal fissure of, 1 1 3
inferior fovea of , 1 15
inferior surface of, 1 13
lateral recess of, 1 15
lateral views of, 105
medial eminence of, 115
median sagittal section of, 115
parts of, 144
posterior lobe of, 113
oosterior view of. 115
posterolateral fissure of, 107
sagittal MR image of, 149
secondary fissure of, 107
superior fovea of, 1 1 5
superior surface of, 1 13
tons i l  o f ,107,  115

Cerebral aqueduct, 106, 107, 108,
1 0 9 , 1 4 6

Cercbral arterial circle (of Willisf,
1 3 9 , 1 4 0

Gerebral artery
anterior, 136, 138, 1 40, 141, 143

branches of, 141
left. 142
right,142
terminal branches of, 142

communicating, 140
left anterior, 142
left middle, 142
middle, 1 36, 138, 140, 14' l  ,  143

branches of, 141
left. 142
temporal branches of, 141

posterior, 1 36, 1 38, 140, 141 , 143, 171
branches to, 136, 138
right, 142, 143
temporal branches of, 143
terminal branches of, 142

right anterior, 142
temporal branches of, 143

posterior and anterior, 142
terminal branches of, 142

Cerebral crus, 107, 113, 114, 139, 145
Cercbral lalx,48
Gerebral fissure

anterior, 143
longitudinal,  107, 143, 145

Gerebral hemisphere
axial CT images of, 150
axial MR image of, 150
medial surface of, 106

Gerebral peduncle, 106, 115
Gercbral sulcus, lateral, 141
Gerebral vasculature, 1 36-1 38,

1 39-1 41 , 143-144, 1 45-1 46
Gerebral veine

anterior, 144, 145, 146
deep, 99

middle, 144, 145
great, 1 03, 1 04, 1 06, 115, 144, 145, 146

quadrigeminal cistern of, 109
inferior, 102, 1O4, 145
internal, 99, 108, 111, 144, 145, 146
lateral direct, 146
middle

d e e p , 1 4 4 ,  1 4 5 , 1 4 6
superficial, 145

penetrating subdural space, 99
superficial, 99, 102

middle, 99, 102, 1O4
superiot 102

opening of, 101
Gerebrospinal fluid, circulation of,

109
Cel€brum, 113

anterior lobe of , 1 13
biventer lobule of , 1 13
external capsule of, 1 1 0
f locculonodular lobe, 1 13
frontal pole of, 107
gyri of,  107
horizontal fissure of, 1 1 3
horizontal sections throuoh. 1 1 0
inferior surface of , 1 13
inferior view of, 107
internal capsule of, 1 1 0
lateral views of, 105
medial view of, 106
medial views of, 106
occipital pole of, 107
posterior lobe of , 1 13

Gerebrum (Continued)
oosterolateral fissure of, 1 1 3
sulci of,  107
superior surface of, 1 1 3
superior vermis of, 113
temporal pole of, 107
t o n s i l  o f , 1 1 3

Gervical artery
ascending, 33, 69, 71, 74,75,76, 136,

138. 171. 427
d e e p , 3 3 ,  1 3 6 ,  1 3 8 , 1 7 1
superficial, 74, 75
transverse, 32, 69, 74, 75, 76, 138, 177 ,

427, 429
Gervical canal, 371
Gervical cardiac newe' 166,209

inferior. 165. 226
middle. 165. 226
superior, 69, 71, 165, 226
sympathetic and vagal, 226

Gervical curvatute, 18, 153
Gervical enlargementr 161
Gervical ganglion

middle, 165
superior,165, 167

Gervical nerve, 130-133, 134-135, 161
branches of, 25
superficial, 177
transverse, 24, 31 , 71 , 129
vertebrae and,127,161

Gervical plexus, 160, 177, 178, 481
ansa cervicalis ol,32, 128
branches lrom,24
in situ, 32
schema ot,32,129
supraclavicular nerves from, 479

Gervical spinal nerves, 160
c 1 . 1 6 0

exit of, 161
C2, dorsal ramus of, 177
C3, dorsal ramus of, 177
C4, dorsal ramus of, 177
c8. 160

exit of, 160
dorsaf rami o1, 24, 32, 177

medial branches of ,24
posterior cutaneous branches of, 178

Gervical sympathetic catdiac
nelYe

inferior, 130, 226,227
middle, 33, 130, 165, 226,227
superior, 32, 60, 128, 130, 132, 133, 134,

165,226,227,240
Gervical sympathetic ganglion'

middle, 32, 60, 130, 131 , 132,
1 3 3 , 1 3 4 , 1 6 7

Gervical sympathetic trunk, 131 ,
240

vertebral ganglion of, 240
Gervical vagal cardiac netve

interior,227
superior, 227

Gervical vein
d e e p , 1 3 7

left,  137
right, 137

right, deep, 137
suoeff icial,  177
transverse, 70,177
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Gervical yertebrae. See a/so Atlas
(C1); Axis (C2); specific vertebrae

anterior view of, 17, 171
arteries of, 171
articular pillar o1,21
costal facets of, 21
external craniocervical ligaments of, 21
inferior aspect of, 18
lateral radiograph of, 21
number of, 161
right lateral view of, 21
superior aspect of, 18
superior view of, 18
upper, 17

Geryicis muscle, interspinalis, 176
Gervicofacial nerve, 25
Gervicothoracic (stellatef ganglion,

13, 130, 165, 209, 226, 227, 240
esophageal and recurrent nerve

branches from,24O
Gervix, 360, 364, 369, 370, 371, 372

external os of, 371
sagittal MR images of, 397

C5 spinal nerue, ventral ramus of, 32
G4 spinal nerve,127
Gheek ligament, 83
Ghest

axial CT images of, 242
radiograph of, 213

Ghest drainage tubes, placement
of, 190

Ghiasmatic cistern, 109
Ghief cell, 276
Ghoana, 8, 13, 14, 37, 38, 39, 52, 55, 66,

67
Gholangiole,292
Ghordae tendineae, 220, 221, 223
Ghorda tympani nerve, 62, 7 1, 93, 94,

122, 123, 124, 131, 133, 134, 135,
165

Ghorc id ,87 ,89 ,90
vascular arrangements within, 91

Ghoroidal artery
anterior, 1 39, 1 40, 141 , 143
posterior lateral, 139, 143
posterior medial, 139, 143

Ghoroid pfexus, 111,112, 145
of fourth ventr icle, 106, 108, 109, 1 14,

1 1 5
of lateral ventricle, 108, 109, 1 10, 143,

145
of third ventricle, 106, 108, 109

Ghoroid Yein, 91
bulb of, 91

Ghoroid vein, superior, 99, 145, 146
Giliary artery

anterior, 90, 91
recurrent branch of, 91

long posterior, 90, 91
posterior, 85

short, 91
short posterio( 90, 91

Giliary bodn 87,90
blood vessels of, 90
fibers of. 88
orbicularis ciliaris of. 89

Giliary ganglion, 45,86, 121, 122, 131 ,
1 3 2 , 1 6 5 , 1 6 6 , 1 6 8

nasoci l iary root of,86, 131, 132
oculomotor root of, 132
parasympathetic root of,86, 121

Gif iary ganglion (Conti nued)
roots of, 131
schema of, 132
sensory root of,  86, 121, 122,131
sympathetic root of, 86, 121 , 132

Gil iary muscle,87, 118, 121,132
circular fibers of, 88
meridional fibers of, 88

Giliary nerve
long, 86, 121 , 122, 1 31 , 1 32
short,  86, 121,122, 131,132

Giliary process, 87, 88, 89
Giliary vein, anterior, 88, 90, 91
Gingular ant.cty, 142
Gingulate gyrus, 106

isthmus of, 106, 107
Gingulate sulcus, 106
Gircle of Willis. See Cerebral arterial

circle (of Willis)
Gircular muscle,326
Gisterna chyli, 266, 314, 318

lumbar lymph trunk to, 343
Glaustrum, 110
Glavicle, 1, 26, 27, 28, 29, 31, 181, 182,

1 84, 1 86, 1 88, 1 89, 1 96, 1 97, 1 98,
213,230,231,243, 418, 420, 421,
422, 423, 424, 425, 427, 428, 425

acromial end of, 419
acromial facet of, 419
anteroposterior radiograph ot, 422
conoid tubercle of, 419
costoclavicular ligament impression on,

4 1 9
inferior surface of, 419
radiograph of, 422
r igh t ,419
shaft body of,419
sternal end of,419
sternal facet of, 419
subclavian groove of, 419
superior surface of, 419
trapezoid line of, 419

Glavipectoral fascia, 428
pectoralis minor muscle invested by, 188
subclavius muscle invested by, 188

Glavipectoral lossa, 428
Glinoid pnocess

anterior, 9
coronal CT images of, 151

posterior, I
Glitoris

body of, 388
crus of, 360, 366, 370
deep artery of, 404
deep dorsal vein of, 356, 357, 360, 364,

365
dorsal artery of, 404
dorsal nerve ot,267, 413, 414
frenulum of, 377
glans of, 377,388
prepuce of, 377
suspensory ligament o1, 378, 379, 380

Gl ivus ,9
surface of, 22

Gloquet, node of, 266, 408
Glunial nerve

interior, 177 , 411 , 413,503, 540, 545
media l ,  177,502,545
superior, 177, 254, 502, 545

Goccygeal co?nu, 157
Goccygeal lagament, 160, 161

Goccygeal nerYe, 160, 161,499
vertebrae and, 161

Goccygeal plexus,499
schema of, 499

Goccygeus (ischiococcygeusf
muscle, 263, 358, 359, 398,
402,410,  411,412

Goccyx, 153, 157, 160, 161, 248,352,
353, 357, 376, 379, 391

anterior inferior view of, 157
posterior superior view of, 157
spinal nerves and, 161
tip of, 354, 357, 359, 376, 380, 382, 395
transverse process of, 1 57

Gochfea, 92,95,97
helicotrema of, 92, 96
osseous, 92, 96
section through, 92, 96

Gochlear aqueduct, 96
Gochlear cupula,95
Gochlear ganglaon, 124
Gochlear nerYe, 92, 95, 96, 97

distribution of. 1 18
posteromedial view of, 95

Gochlear nucleus, anterior and
posterior, 116, 117 , 124

Gochlear necess, 95
Gochlear window. See Round window

(cochlear)
Gochleus, modiolus of, 96
Golic artery

arc of Riolan between middle and left,
308

ascending branch of, 307, 398
descending branch of, 307, 398
lett,264,307, 31 8, 323,324,340, 398
middle, 29O,298,301 , 306, 307, 318,

322,323,340,348
absence of, 308

right, 306, 307, 308, 322, 323, 34O
absence of, 308

variations of, 308
Golic flexurc

left, 126, 269, 270, 271, 272, 275, 278,
284,288,298,347

right, 269, 288,297
Golic impression,287
Golic lymph nodes

left.  317
midd le ,317
right, 317

Golic plexus
lett,278,284,318,323
middle, 322, 323
right, 275, 322,323

Golic vein
left ,  31 1 , 312, 313
middle, 298, 303, 311, 312
right, 31 1 , 312, 313

Gollateral artery
middle, 432, 434,435
radial, 434, 435

Gollateral eminence, 111
Gollateral ligament, 509

fibular, 493, 499
radial. 438
tibial,  493, 514
ulnar. 438

Gollateral sulcus, 106
Gollateral trigone, 1 1 1
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Gollecting lubule, 336, 337
schema of, 337

Golles' fascia. See Superficial perineal
(Colles') fascia

Golliculus
brachia of, 1 14
inferior, 106, 111

brach ium o f ,111
left, 144

super io r ,  106,  107,  111,  114,  115,  116,
132.143.144

brachium of, 111
left, 144

Goffi muscle, netves lo, 129
Golon

air in, radiograph of, 355
area for, 329
ascending, 1 26, 269, 272, 27 8, 284, 339,

349
axial CT images of, 350
cross section of, 338
site of.274

circular muscle of, 282
descending, 1 67, 27 1, 27 8, 339, 342

areafor,329
cross section of. 338. 349
descending from left colic flexure, 297
from left colic flexure, 297
site ol,274

mucosa and musculature oI,284
nerve to, 41 0
right colic flexure of, 297

cross section of, 297
sigmoid, 167, 168, 269, 271, 284, 391,

392, 393, 394,412
looping to right side, 284
nerve to, 410
reflected, 271
variations in position of, 285

transverse, 269, 27 0, 27 3, 27 8, 284, 291,
294,298,299, 339

ascending to left colic flexure, 297
axial CT images of, 350
cross section of, 338
tributary from, 309

tributary from, 31 1
Gommissure

anterior, 1 06, 1 1 5, 146, 147
of fornix, 1 12
habenular. 106. 111
posterior, 106, 1 1 1, 388

Gommunicating artery
anterior, 136, 138, 139, 140, 141, 142
posterio( 104, 136, 139, 140, '141 

, 142,
143

Gommunicating vein, 31, 137
Gompressor uTethra, female, 356
Compressor urethrae muscle, 367,

404
Gompressor urethrali$ muscle, 370
Gomputed tomography lCTl

abdominal,350
of arteries of the arm, 484
of chest, 242
of head, 150

coronal images of, 151
of upper limb arteries, 484

Goncha
inferior, 14
nasal. See Nasal concha

Gonducting syslem,225

Gondylar canal, 11
Gondylar emlssary vein' 137
Gondyle

lateral, 489
medial,489

Goneus, 106
Gl spinal nerve, 133

dorsal ramus of, 178
dorsal roots of, 1 1 4
exit of, 161
ventral ramus of, 71
ventral roots of, 1 1 4

Gl vertebra. See Atlas (C1)
Coniunctiva, 91

bulbar, 81 , 83, 88, 90
inferior palpebral, 81
palpebral, 83
superior palpebral, 81

Goniunctival artery, posterior' 91
Gonjunctival fornir

inferiot 81
superior, 81

Gonjunctival vein, posterior, 91
Gonjunctival vessels, 90, 91
Gonnective tissue

of liver, 291
subserous, 326

Connective tissue sheath' 202
Gonoid ligament, 425, 423

attachment of,419
Gonus arteriosus, 212, 218, 220, 222,

224
Gonus elasticus, 78
Gonus medullaris, 160, 161, 170, 339
Gonvoluted tubule

distal, 336
oroximal,336

Gooper's ligament. See Pectineal liga-
ment (Cooper's)

Goracoacromial ligament' 423, 425,
426,430

Goracobrachialis muscle' 244, 245,
429, 430, 433, 435, 474

fascia over, 428
insertion of, 420
origin of, 420

Goracoclavicular ligamenl, 423
Goracohumeral ligamentr 423
Goracoid pnDcess, 185, 189, 420, 421,

423, 425, 427, 428, 429, 433
anteroposterior radiograph ot, 422

Gornea, 81,83,87,88, 90, 91
Corneal l imbus,81
Gorneoscleral iunction, 81
Gorniculate tubercle, 77
Goronal sulcus, 246, 385, 388
Goronal suture,2,5
Goronary artery

anterior interventricular branch of, 219
diagonal branches of, 219

arteriographic views of, 218,219
arterioventricular nodal branch of, 218
circumflex branch of, 219

atrioventricular branch of, 219
conus branch of, 218
of diaphragmatic surface, 21 6
interventricular septal branches of, 216,

2 1 7

Goronary attery/ (Continued)
le f t ,  216,  217,219

anterior interventricular branch of, 216,
2 1 7 , 2 1 9

circumflex branch of, 2'16, 217, 219
marginal branch of, 216,217,218

opening of, 224
posterior interventricular branch ot, 21 8
oosterior left ventricular branch of, 217
posterolateral branches of, 218, 219
right,217,218

atrial branch ol. 216, 217
marginal branch of, 216,217
opening of, 223
oosterior interventricular branch of,

216,217
posterolateral branches of, 216

sinuatrial nodal branch ol, 216, 218
of sternocostal surface, 21 7
variations in, 217

Goronary ligament
enclosing bare area of liver, 348
hepatorenal portion of, 287
of liver. 287

Goronary sinusr 214, 215, 216, 221,
233,241

opening ot,220,223
valve ol,22O

Goronary sulcusr 214
Gorcnary vein, variations inr 217
Goronoid fossa, 420
Goronoid pnocess' 15, 436, 443

radiograph of,422
Gorpora cavernosar 382
Gorpora quadrigemia' 107
Gorpus albicansr 371
Gorpus cal losum, 106, 107, 108, 111,

141,  143
anterior, 145
cistern of, 109
dorsal vein of,144,146
genu o f ,  106,  107,  110,  112,  146
right dorsal branch to, 143
rostrum of, 106, 141
sagittal MR image of, 149
splenium of, 106, 107, 110, 112, 143,

144, 145, ' t46
sulcus of, 1 06
trunk of, 106, 141

Gorpus cavernosum, 361, 382,383,
385

sagittal MR images of, 371,397
Gorpus luteumr 3Tl
Gorpus spongiosum' 361, 366, 381 ,

382, 383
sagittal MR images of, 397

Gorpus str iatumr 110, 141
Gorrugator cutis ani muscle' 393
Gorrugator supercilii muscle' 25, 36,

123
Gorti, organ of. See Spiral organ (of

Corti)
Gortical radiate artery' 335, 337

lymph vessels along, 343
Cortical radiate vein' 337
Gostal facet

inferior, 187
superior, 187

Gostal groove, 186
Gostal impression' 287
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Costal pleural, 231, 232
Gostocervical trunk, 33, 69, 136, 197,

138
Gostochondral joint, 186
Gostoclavicular ligament, 186, 419

attachment of,419
Gostocoracoid ligament, 1BB, 4Zg
Gostocoracoid membrane, 428
Gostodiaphragmatic recess, 1 98,

230, 231, 293, 330, 332, 342. 349
right, 206

Gostomediastinal space, 331
lateral, 198
superior, 198

Costovertebral joint, 243
left lateral view of, 187
right posterolateral view of, 187
transverse section of, 1 87

Cough receptor,210
Gowper's gland. See Bulbourethral

(Cowper's) gland
Coral bone. See Hip bone
Granial base

bones of, 9
foramina of, 10, 11

inferior view of, 10
inferior view of, 8

Granial fossa
anterior, 9
middle, 9
posterior, I

arteries ot, 142, 143
veins of, 144

posterior veins of, 144
Granial mesonephric lGartner'sf

duct, 389
Granial mesonephric tubule, 389
Granial nerye, 116, 130-133, 134-135

in carotid sheath, 60
communicating branch of, 45
motor and sensory distribution of, 118
nuclei of

medial dissection of, 117
posterior phantom view of, 116
schema of, 116

palsy of, 101
Granial nuclei, in brainstem,

schema ol, 117
Graniocervical ligaments

external
anterior view of, 21
posterior view of, 21
right lateral view of, 21

internal, 22
Cremaster fascia, 250
Gremasteric artery, 255
Gremasteric muscle, 25O, 251, 2Sg,

261
lateral origin of, 259
medial origin of, 259

Gremasteric yessels, 260, 4O1
Gremaster muscle, 390

lateral origin of, 259
medial origin of, 259

Cribriform fascia, 546
Gribriform plate, 6, 9, 37, 39, 119

foramina of. 11
Gricoaryrtenoid muscle

lateral, 78, 80
action of. 78. 79

Gricoaryrtenoid muscle (Continued)
posterior, 78, 80, 235

action of, 79
Gricopharyngeus muscle | 75, 76, 80,

233,234,235
Gricothyrcid altery, 69
Gricothyroid ioanl,77

pivot point of, 79
Gricothyroid ligament

lateral, TT
median ,  74 ,77 ,202

Cricothyroid muscle, 126
action of, 79
oblique part of, 79
straight part of, 79

Gr is ta  ga l l i ,  3 ,6 ,9 ,39
coronal CT images of, 151

Grista terrninalis, 220, 225
Gross section

of abdomen
atL l -2 ,339,349
at L3. 349
at L3, 4, 349
at T1 0, 293
a t T 1 2 , 2 9 7 , 3 3 1 , 3 3 8

of descending duodenum, 179
forearm, serial, 449
of gallbladder, 297
of scrotum. 390
of testis, 390

Cruciate ligament, 22, 507, 5Og
anterior, 508, 509, 514

attachment of, 508
origin of, 514

inferior longitudinal band of, 22
posterior,514

attachment of. 514
superior longitudinal band ol,22
transverse. 22

G3 spinal nerYe, 19,127
dorsal ramus of, 178
ventraf ramus ot, 32, 71, 178

G2 spinal nerve, 133
dorsal ramus ot.177. 178
ventral ramus ot, 32, 7 1, 177

Gubital fossa, 418
Gubitaf lymph nodes, 483, 484
Gubital node,483
Gubital vein

intermediate, 480
median, 418, 479, 483, 484

Guboid bone, 523, 524,527,536,537
articular surface for, 525
base of, 523
dorsal view of, 523
groove for fibularis longus tendon inser-

tion, 523
plantar view of, 523
radiograph of, 54
shaft of, 523
tuberosity of, 523, 524, 528, 536

Guboideonavicular ligament,
plantaT, 528

Gufmen, 113, 115, 144
Cuneate fasciculus, 1 14
Cuneate tubercle, 114
Guneiform bone

intermediate, 523, 536
lateral, 523, 536

radiograph of, 54

Guneiform bone (Continued)
medial, 523, 524,527, 536
plantar view of, 523

Guneiform tuberrle, 66, 67, 78
Guneocuboid ligament, dorsal, 527
Guneonavicular ligament

dorsal, 527
plantar, 528

Cuneus, 106
apex of, 1 07

Guspid teeth. See Teeth, canine
Gutaneous nerve(sl

antebrachial lateral, 469
dorsal, lower limb

intermediate, 540, 541, 542
laleral,542,545
medial, 541 , 542

femoral
lateral, 409
posterior, 41 1

of forearm, medial, 469
of head, 24
lateral antebrachial, 447
lateral dorsal, 544
lateral femoral, 329, 499,538, 539
medial antebrachial, 429, 432, 469
of neck, 24, 31
perforating, 41 1, 499
posterior antebrachial, 469
superior lateral brachial, 177

Guticle,471
Cl vertebra. See Atlas (C1)
G2 vertebra. See Axis (C2)
C3 Yertebra, 13

inferior articular facet for, 19
tubercles of transverse process of

anterior, 30
posterior, 30

G4 vertebra
anterior tubercle of, 18
body of, 18
lamina of, 18
posterior tubercle of , 18
posterosuperior view of, 18
superior articular process of, 19

G7 vertebra, 13, 153,160
posterior tubercle of transverse process

of, 30
spinous process of, 18, 152, 174,175,

176,424
superior view of, 18

Gymba,93
Gystic attery, 294, 300, 301, 305
Gystic duct, 331

smooth part of, 294
spiral fold of, 294
variations in, 296

Gystic node (of Galotf, 315
Gystic vein, typical arrangement

of, 313
Cystohepatic triangle, 301
Gystourethrograms, male and

female,368

D

Declive, 113
Deep (Buck'sf fascia, 249, 25O, 348,

361 , 380, 381 , 382, 383, 396, 401 ,
403, 405

intercavernous septum of, 382, 385
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Deep palmar arch, 465
Deftoid muscle, 152, 174, 177, 188,

189,243,244,245, 423, 428, 429
attachments of, 420
insert ion ot,42O,421
origin of, 419,420

Deltoid tuberosity, 420
Deltopectoral lymph node, 483, 484
Deltopectoral node, 483
Deltopectoral triangler 247, 424
Denonvilliers' fascia, See

Rectoprostatic (Denonvilliers')
fascia

D e n s , 1 3 7
apical ligament of, 63, 65
of axis, 19, 37
posterior auricular facet of ,22

Dental plexus
inferior, 122
superior, 122

Dental pulp, 57
Denta te  gyrus ,  106,  108,  111,  112,  119
Dentate nucleus, 108, 112, 119
Denticulate ligament, 169, 170
Dentinal tubules, 57
Dentine,57
Depressor anguli oris muscle, 54
Depressor labii inferioris muscle,

26 ,54 ,123
Depressor septi nasi musclo, 36, 123
Dermatomes

anterior, 482
levels of, 164
of lower limb, 543
posterior, 482
schematic demarcation of, 164
of upper limb

anterior and posterior views of, 482
Descemetts membrane. See Posterior

limiting lamina (Descemet's
membrane)

Diaphragn, 198, 206, 211, 215, 23O,
233, 236, 237, 27 2, 273, 27 5, 286,
327,329,331,  342,  498

abdominal surface of, 195
area for, 330
caval opening for, 195, 263,267
central tendon of, 263

right leaflet of, 194
costal part of, 195, 258
cross section of, 338
crura of, 179, 293,338, 342

left,  263, 27O,297,339
right, 263, 27O,293,297, 331, 339

domes of, 213
left,  .196, 197
right, 196, 197

lateral view of, 233
lumbar part of, 195
pelvic, 361

fascia of, 364
female, 356, 357
inferior and superior fascia of, 392
male,358-359
superior fascia of, 360, 364, 365, 369,

394
phrenic nerves to, 193
slip of origin ot, 349
sternal part of, 195
thoracic surface of, 193

Diaphragmatic constriction, 233

Diaphragmatic ligament, 389
Digastric fossa, 15
Digastric muscle, 29, 123

anterior bel ly of,  27,28,29,31 ,32,34,
4 6 , 5 3 , 6 1 , 6 8

intermediate tendon of, 59
fibrous loop for, 59

phantom,34
posterior bel ly of,  27,28,29,32,34, 40,

59, 73
nerve to, 25

Digastric tendon, intermediater 60
fibrous loop 1or, 28, 29, 53

Digital artery
common, computed tomography of, 484
common palmar, 465
common plantar,536
dorsal, 469, 471 , 530, 536
nutrient branches of, 471
oalmar

common, 460
proper, 460

proper palmar, 460,471
dorsal branchesol,471

proper plantar, 533, 535, 536
dorsal branches of, 530

Digital creases,418
Digital nerves

common oalma', 476
common plantar, 476, 541
dorsal, 468, 471, 475,542,544
lateral dorsal. 544
parmar

to fourth and fifth fingers, 460
proper, 476

proper palmar, 460, 471, 476
dorsal branches of, 468
to thumb. 460

proper plantar, 535, 541
Digital vein

dorsal, 468, 480,544
Dilator pupillae muscle, 88, 121
Diplo6, 7
Diploic vein, 102

anterior temporal, 99
coronal dissection of, 99
frontal, 99
occipital, 99
posterior temporal, 99

Dircct vein, lateral, 145, 146
Distal interphalangeal (DlPl joint'

site of' 418
Distal medial striate artery (recur-

rent artery of Heubner)' 140,
141, 142

Dorsal is pedis artery, 520,530,536
Dorsaf ramus, spinal,  17O,258,430

medial clunial nerves from, 545
perforating cutaneous nerves from, 545

Dorsal tubercle of radius (Listet'sl'
452

Dorsal venous arch, foot, 544
Dorsomedial nucleus, 147
Dorsum sel lae,9
Douglas, cul.de-sac of. See

Rectouterine pouch (of Douglas)
Ductus arteriosus

obliterated, 229
prenatal,229

Ductus choledochus. See Bile duct,
common

Ductus (vasf deferensr 259, 261, 34O,
389, 390, 409, 546

ampulla of, 384
artery to, 255,264,340, 398, 4O1,4O3

Ductus deferens plexus' 409, 415
Ductus plexusr 409
Ductus reuniensr 96
Ductus Yenosus

obliterated, 229
prenatal, 229

Duodenal capr279
Duodenal flexure

inferior,279
superior, 279

Duodenal fold
inferior,278
superior, 270

Duodenal fossa
inferior,2TO
superior, 270

Duodenal glandsr 2T9
Duodenal impression' 287
Duodenal papilla

ma:1or,279,294,295
minor,279

Duodenal wall
circular muscle layer of, 279
longitudinal muscle layer of, 279
submucosa of, 279

Duodenojejunal flexure, 27 0, 27 9, 342
Duodenojejunal iunction' 179
Duodenum, 126, 248, 27 3, 27 5, 27 8,

288,329, 340,342
arteries of, 301 , 304
ascending, 27O, 278, 279
barium radiograph ol, 27 9
circular muscle of, 277,295
descending, 272, 279, 294

cross section of, 179
descending part of, 270
inferior pad of, 270
in situ. 278
innervation of. 321

lunction with common bile duct, 295
longitudinal fold of, 279
longitudinal muscle of, 277
mesentery root ot, 278
mucosa of. 279
musculature of, 279
nerves of, 319,320,321
second-third parts of, 338

junction of, 339
submucosa of, 279
superior, 276,274

cross section of, 297
superior part of, 294
superior (1st) part of, 297
suspensory ligament of, 270
suspensory muscle of, 270
veins of, 309

Dural sac
in lumbar puncture, 162
sagittal MR images of, 397
termination of, 160, 161

Dural venous sanusesr 104
coronal section through, 104
sagittal section of, 103
superior view of, 104
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Dura mater, 39, 91, 93, 96, 99, 100, 102,
1 0 9 , 1 1 9 , 1 3 7 , 1 6 9

around bony and membranous
labyrinths, 96

cerebral veins penetrating, 102
lumbar, 170
periosteal and meningeal layers of, 99
sp ina l ,160,  179
spinal aderies to, 172
of thoracic spine, 170

Dura-skull intedace, 102

E

Ear, 93
bony and membranous labyrinths of, 95
external

coronal oblique section of, 93
superolateral view of, 93

lobule of, 1
middle coronal oblique section of, 93
surface anatomy of, 1

Edinger.Westphal nucleus, 1 16, 1 17,
132

Efferent ductule, 389, 390
Effercnt fiber, to olfactory bulb, 119
Ejaculatory duct, 376

beginning of, 384
openings of, 316, 384, 385

Elbow
anastomoses around, 434
bones of, 436
ligaments of, 438
muscles ot,447448

attachments of, 450, 451
radiographs of

anteroposterior, 437
lateral, 437

Emissary vein, 99, 102
communicating with cavernous sinus, 70
condylar, 137
coronal dissection of,99, 102
mastoid, 23,99, 137
occipital, 99
parietal, 23, 94, 99
parietal foramen for, 7
of skull, 99
to superior sagittal sinus, 7

Endolymphatic duct, 11, 95
opening for, 97
in vestibular aqueduct, 96

Endolymphatac sac,96
Endometrium,371
Endopelvic fascia, 364
Ependyma, 108
Epicol ic nodes,317
Epicondyles

lateral, 438, 440, 441, 442, 443, 489
radiograph of, 510

medial, 437, 440, 441 , 442, 443, 447,
476,489

Epicranial aponeurosis, 26, 178
Epicranius muscle

frontal belly of, 26
occipital belly of, 26

Epididymal duct,390
Epididymis,390

appendix of, 389
body of, 390
head of, 390

Epididymis (Continued)
sinus of, 390
tail of, 390

Epidural anesthesia, for lumbar
puncture,162

Epidural hematoma, 101
Epidural space

fat in, 170
in lumbar puncture, 162

Epigastric artery
superf icial,  211, 511
super io r ,188,  189,192

Epigastric lymph nodes, inferior,
266

Epigastric lcgionr 268
Epigastric vein

inferior, 251 , 256,265, 4OO
superficial, 247, 256, 265, 544
superior, 189,256

Epigastric vessels
inferior, 251 , 259, 261 , 349, 362, 363,

4 0 1 , 4 0 3
superficial, 249, 500
superior, 331 , 500

Epiglottis, 1 3, 58, 63, 66, 67 , 76, 77 , 78,
135. 233. 235

Epiphyseal plate, 504
Epiphysis, 471

nutrient arterial branch to, 471
Epiploic appendices. See Omental

appendices
Epiploic foramen, 331
Epiploic loramen. See Omental

foramen
Episcleral artery, 90
Episcleral space, 83, 87
Episcleral vein, 90,91

segment of, 91
Epithelia! cell, stomach surface, 276
Epithelial tag, 388
Epitympanic recess, 92, 93
Eponychium,471
Epoiiphoron, 343
Epoiiphorcn canal,389
Erector spinae muscle, 152, 174, 175,

1 79, 180, 192, 243, 258, 293, 330,
331

Esophageal arleryr2OT
Esophageal hiatus, 195
Esophageal impression, 287
Esophageal iunction, 236
Esophageal muscle,202

circular, 75,235,236
longitudinal, 75, 235, 236

cricoesophageal tendon of, 235
Esophageal plexus, 126, 165, 166,

206, 209, 230, 231, 232, 241, 321
anterior, 240
posterior portion of, 240
sympathetic branches to, 2O9, 24O

Esophageal prominence,
pericardial,215

Esophageal vein, 312, 313
Esophagogastric junction, 236

transverse section of, 293
Esophagus, 63, 68, 76, 126,194,2O4,

206, 207, 230, 231, 233, 240, 241,
243, 244, 245, 246, 263, 264, 27 0,
274,323,329,332,348

abdominal part of,233, 237,275
anterior view of, 240

Esophagus (Continued)
arteries of, 237

common variations in, 237
bare area on ventral surface. 234
cervical partot,237
circular muscle layer of ,234,277
gradual slight muscular thickening of,

232
greater curvature ol, 27 7
groove for, 1 99
in situ, 232
lateral view of, 233
longitudinal muscle layer ot, 234, 277

lateral mass of, 234
mucosa o1,235,236

lunction with gastric mucosa, 276
musculature of, 239
nerves of, 240
opened posterior view of, 66
posterior view of, 240
pyloric part of, 277
recurrent arterial branch to. 195. 264
submucosa of, 235, 236
thoracic parl ol, 232, 237
topography and constrictions of, 233
zone of sparse muscles ol,234,235

Ethmoidal artery
anterior, 11, 85

meningeal branch of, 100
septal and meningeal branches of, 41

posterior, 11, 85, 100
septal and meningeal branches of, 41

Ethmoidal bulla, 37,38
Ethmoidal cells, 48, 49, 83

anterior, 50
opening of, 37, 38
semilunar hiatus of, 37

midd le ,50
opening of, 37, 38

posterior, 37, 38
opening of, 38

Ethmoidal foramen
anterior, 2, 11, 12
Posterior, 2, 11

Ethrnoidal nerve
anterior, 1 1, 43, 86, 121, 122

external nasal branches to,24,122
lateral internal nasal branches to. 42.

43
medial internal nasal branches to, 42

posterior, 11, 45, 86, 121,122
Ethmoidal vein

anlerior,122
posterior, 122

Ethmoid  bone,  4 ,6 ,9 ,38
anterior ethmoidal foramen of, 12
cribriform plate of, 37, 38, 39, 119
crista galli of, 39
middle nasal concha of, 2
nasal concha of, 38
orbital plate oI,2,4, 12
perpendicular plate of, 2, 6, 39
uncinate process of, 38

Ethmoid sinus
axial MR image of, 150
coronal CT images of, 151

Eustachian tube. See Auditory (pharyn-
gotympanic, Eustachian) tube
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Extensor carpi radialis brevis
muscle, 418, 420, 444, 446, 477

groove for, 439
tendon of, 444, 445, 449, 469, 470

attachment of, 420
Extensor carpi radialis longus

muscle, 432, 435, 441, 444,
445, 446, 449, 451, 477

groove for, 439
origin of, 439
tendon of, 444,469,47O

Extensor carpi ulnaris muscle, 418,
420, 432, 441, 444, 449, 451, 477

tendon of, 444,469,470
ulnar origin ot, 451 , 470

Extensor digiti minima muscle, 420,
441, 444, 450, 451

tendon of, 420, 441, 444, 449, 470
Extensor digitorum brevis muscle,

520, 521 , 530, 531 , 542
innervation of, 542
tendon of, 519, 520, 531, 536

Extensor digitorum longus nuscle,
494, 519, 520, 522, 530, 531, 542

attachments of, 515
tendon of, 51 9, 520, 521 , 530, 531 , 536,

Ra.7

sheath of, 530
Extensor digitorum minimi tendon,

469
Extensor digitorum muscle, 432,

441, 449, 450, 477
central bands of, 451
groove for, 439
lateral bands of, 451
tendon of, 418, 441, 444, 445, 449, 469,

470,471
Extensor expansions, 536

tendinous slips to, 465
transverse fibers of, 470

Extensor hallucis brevis muscle,
520, 530, 542

innervation of, 542
t e n d o n  o f , 5 1 9 , 5 3 1 , 5 3 6

Extensor hallucis longus muscle,
51 9, 520, 521 , 522, 531

attachments of, 515
innervation of, 542
tendon of, 51 9, 520, 521 , 530, 531 , 536

sheath of, 530
Extensor indicis muscle, 441 , 445,

449
groove for, 439
tendon of, 418, 441, 444, 469, 47O

Extensor pollicis brevis muscle,
441, 443,444, 445,451

area for, 439
tendon of. 444.469

Extensor pollicis longus muscle,
418, 441, 444, 449

groove for, 439
tendon of, 418, 444, 462, 468, 469

Extensor pollicis longus tendon,
444,469,470

Extensor retinaculum, 444, 446, 468,
469,470,530, 542

inferior, 530, 542
superior, 51 9, 521 , 530

Extensor tendons' 420, 441, 444
common, of forearm, 42O, 441 , 444
in fingers, 464
of hand, 445
at wrist, 470

Extraocular muscles, sagittal MR
image of, 149

Extraperitoneal fascia, 41 2
Extraperitoneal space' fibrofatty

tissue otr392
Eye, 168

anterior and posterior chambers of, 88
axial CT images of, 150
axial MR image of, 150
coronal CT images of, 151
external muscles of, 90
extrinsic muscles of. 84, 90
intrinsic arteries and veins of, 90
muscular artery and vein of, 90
vascular supply of, 91

Eyeball ,81
arteries and veins of, 85
choroid of

vascular arrangements within, 91
tarsus of, 83
vascular supply of, 91

Eyelashes,81
Eyelid, 81

arteries and veins of, 85
tarsus of, 83

F

Face
arterial supply sources of, 19
muscles of, 123
sensory nerves of, 123
superficial arteries and veins of, 23

Facets,246
Faciaf artely' 31, 32, 34, 36, 40, 60, 75,

85, 1 31 , 1 33, 1 36, 1 38
lateral nasal alar branch of, 41
nasal seotal branch of, 41
superior labial branch of, 41
tonsillar branch of, 64
transverse, 23, 34, 36, 69, 85

Facial cana,' 124
orominence of, 93

Facial expression muscles, 26,60
lateral view of, 26
Facial lymph node, 72
Facial muscles, 123
Fac ia f  nerve  (V l l l ,  11 ,34 ,  40 ,62 ,71 ,

92, 104, 1 1 4, .1 1 6, 117 , 122, 131 ,
1 33, 1 34, 1 35, 1 65, 1 66

branches of.25. 168
buccal branches of, 123
cervical branches of, 123
communications to, 123, 125
distr ibution of, 118
geniculum (geniculate ganglion) of,  97,

123.124.125
intermediate, 133
internal genu of, 1 1 7
main trunk of, 25
marginal mandibular branch of, 30
motor nucleus of, 123
motor root of, 124
schema of, 118, 123,134
in stylomastoid foramen, 94

Facial nerve (Vlll (Continued)
temooral branches of, 123
zygomatic branches of, 123

Fac ia l  nuc leus '  116,  117
Facial plexus' 131
Facial vein, 23, 30, 32, 59, 60, 85

common trunk for, 23
deep, 23, 85
transverse, 23, 70

Falcilorm ligament' 252, 269, 27 4,
275,305,312,  331,  349

branch to, 255
of liver, 305

Fallopian tube. See Uterine (fallopian)
tube

Falx cerebeali' 144
Fafr cerebri,  39, 102, 103, 141, 144
Fascia

axillary,428
anterior c,att ot, 428
fenestrated, 428

brachial,  428
buccopharyngeal, 60, 63, 65
Camper's, 348, 361 , 378
cervical

investing layer ot, 26, 28
muscles invested by, 188
pretracheal laYer of, 28

clavicopectoral, 188
clavipectoral, 428
cremaster, 390
cremasteric, 25O,261
cribriform, in saphenous opening, 249
dartos, 390
deep (Buck's), 249, 25O,253, 348, 380,

381 , 382, 383, 396, 401 , 403, 405
deltoid, 26
diaphragmatic, 342

inferior. 348, 349
endopelvic, 364
extraperitoneal, 252, 261, 41 2
infradiaphragmatic, 236
infrahyoid, 28
of infrahyoid muscle, 428
infraspinatus, 17 4, 17 7
interosseous

dorsal, 462
palman462

intraspinous, 424
investing pectoralis minor muscle, 428
investing subclavius muscle, 428
latissimus dorsi, 428
ol 1e9,522,546
obturator, 356, 369, 379,4O2,411

over obturator internus muscle, 365
obturator internus, 364, 392, 4O2,411
of orbit and eyeball, 83
over adductor Pollicis muscle, 460
paravesical endopelvic, 366
parotid, 26
pectoral, 182,428

superficial and deep layers of, 428
of oectoralis minor muscle, 428
pelvic, 372
penile, 249
oerineal. 356

deep, 355, 361 , 370, 378, 381 , 382,
383, 391 , 396, 404, 405

deep transverse, 384
superficial, 348, 366, 370, 378, 380,

381 , 395, 396, 404, 405, 41 1
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Fascia (Continued)
pharyngobasilat 52,73
olantar

lateral, 532
media l ,532

posterior antebrachial, thickening of, 468
presacral, 348, 364, 396
pretracheal, 63

visceral layer ot,2O2
prevertebral, 60, 63, 65
oubocervical

distal portion of, 372
horizontal portion of, 372

quadratus lumborum, 1 79
rectal, 348, 364, 378, 384, 391, 392, 393,

394, 396
rectoprostatic (Denonvilliers'), 348, 359,

3 6 1 , 3 8 6 , 3 9 1 , 3 9 6
rectovesical, 384, 391, 396
renal, 339, 342,347

anterior layer of, 179
Gerota's, 342
posterior layer of, 179,342
sagittal section of, 342
transverse section of, 342

Scarpa's, 348, 361 , 378
attachment of, 380

scrotal, 249
superficial, 395

serratus anterior, 428
Sibson's, 230
spermatic, 249, 250, 259, 261

external, 249, 25O, 251, 257, 259, 260,
261 , 361 , 380, 390, 405

internal, 251 , 261, 390
origin of, 260,261

subclavius, 428
subserous,412
superficial, 390
supradiaphragmatic, 236
temporal, 26, 54

deep layer of, 54
supedicial layer of, 54

thoracolumbar, 174, 175, 176, 177,33O
anterior layer of, 176, 179
layers of, 179
middle layer of, 179
posterior layer of, 1 76, 1 79, 330

transversalis, 179, 252, 259, 261, 331
umbif ical prevesical, 251 , 252,260, 348,

364, 365
uterine, 364
uterovaginal, 369, 370, 378
vaginal, 391
vesicle, 348, 361 , 366, 369, 391 , 396

Fascia lata, 250, 500, 544
attachment to Scarpa's layer,249
of leg, 546

Fascial compartments, leg, 522
Fascial sheath of eyeball lTenon's

capsulel,  83,87
Fasciculus

dorsal longitudinal, 147
medial longitudinal,  1 13

Fat
of elbow, 438
epidural,  137, 17O
infrapatellar, 507, 508, 51 1
of mammary gland, 182
in orbit, axial MR image of, .|50

pararenal, 179,339

Fat (Continued)
perirenal, 179, 339, 342
retrobulbar, 83
of sole of foot, 532
suprapatellar, 51 1

Fat body, of ischioanal fossa, 376
Fat pad

infraoatellar. 51 1
suprapatellar, 51 1

Fauces, 64
Female ]eploductive organs, inner.

vation ol,415
Femoral artery, 250, 493, 500, 51 2, 546

circumflex
ascending, 501 , 51 2
descending, 501 , 51 2
lateral,  500, 512
medial,  501 , 502,5O4,512
transverse, 501 , 51 2

deep, 493, 500, 512
muscular branches of, 512

Femoral canal,546
lymph nodes in, 546

Femoral nerve, 160, 259, 267, 376,
409, 496, 498, 500, 538, 546

anterior cutaneous branches of, 409
branches of, 545
cutaneous, 545

anterior. 538. 544
lateral, 267 , 329, 496,498, 500, 544,

565
posterior, 160,177,503, 540, 545, 546

terminal branch of, 544
Femoral r ing, 259, 262,363,364, 546
Femoral sheath, 250, 251, 262, 5OO,

546
Femoral vein, 250, 256,376,380, 493,

500, 505, 544,546
Femoral vessels, 260, 401,4O7

openings for, 263, 500
Femoris muscle, rectus, 376,485,

489, 491, 492,494,500, 538
attachments of, 490, 491
origin of, 492

Femoris tendon, nectus, 485, 493,
505, 507, 519

Femur, 489, 51 1
adductor tubercle of, 489
anteroposterior radiograph of , 488
anterior view of, 489
calcar of, 489
of child, 504
fibrous capsule of, 489
gluteal tuberosity of, 489
greater trochanter of, 1 52, 489, 493
head of, 376,487,489

anteroposterior radiograph of, 488
arteries of, 504
fovea of ligament of, 489
radiograph of, 355

intercondylar fossa of, 489
intertrochanter crest of, 489
lateral condyle of, 489, 493, 510
lateral epicondyle of, 489
lesser trochanter of, 263, 489
ligament of head ot,487, 489
linea aspera of, 489
medial condyle of, 489

adductor magnus muscle insertion on,
493

adductor tubercle on, 493

Femur (Continued)
neck of. 376
nutrient artery of, 504
nutrient foramen of, 489
patellar surface of, 489
pectinal line of, 489
popliteal surface of, 489, 51 1
posterior view of, 489
radiograph of, 355, 510
shaft of, 489, 496

Fibroelastie rnembranes, 234
Fibrous lAlbini'sl nodule, 223
Fibrous sheath, of sole of toot, 534
Fibrous trabecula, 147
Fibula, 513, 517, 530

at ankle, 525,527,531
anterior border of, 513
anterior intercondylar, 51 4
anterior view of, 513, 514

with ligament attachments, 514
apex of,513,514
cross section of, 514
head of, 492,493,494, 511, 513, 514,

51 5, 51 8, 520, 521 , 542
anterior ligament of, 514
anteroposterior radiograph of, 510
posterior ligament of, 514
radiograph of, 510

interosseous border of, 513, 514
lateral condyle of, 514
lateral surface of. 513. 514
medial crest of, 514
medial surface of, 513
neck  o f ,513
posterior view of, 513
radiograph of, 54, 510
superior articular surface of, 513
superior view of, 513
trochlea of, 522

Fibular artery, 51 2, 51 6, 517 , 518, 522,
534

calcaneal branches of, 516, 517
circumflex,5l2
communicating branch of, 518
perforating branch of, 518, 520, 530, 531
posterior lateral malleolar branch of, 518

Fibular collateral bursa, 507
Fibular collateral ligament, 506, 507,

508, 51 1 , 514, 517 , 520, 521
inferior subtendinous bursa of, 51 1

Fibularis brcvis muscle, 530, 531 ,
542

attachments of, 515
innervation of, 542
tendon of, 485, 516, 517, 518, 520, 521,

527, 528,530, 536
Fibularis brevis tendon, 530, 535
Fibularis longus muscle, 485,494,

51 5, 51 7, 51 9, 521 , 522, 542
attachments of,515
innervation of, 542
tendon of, 485, 51 6, 517 , 52O, 521 , 527

5 2 8 , 5 3 0 , 5 3 1 , 5 3 6
groove for, 524
to sole of foot, 521

Fibularis longus tendon, 536
Fibularis tertius muscle, 530

attachments of,515
tendon of, 519, 521, 530, 531, 536
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Fibular nerve
articular branch of. 540. 541
common, 495, 499, 505, 506, 507, 508,

51 8, 51 9, 520, 521 , 540, 541 , 542,
544,545

muscles innervated by, 542
deep, 520, 522,542

dorsal digital branches of, 520, 530,
5 3 1 , 5 4 4

dorsal digital branch of, 544
lateral branch ot, 520, 542
medial branch of, 519, 520, 530, 531,

542
superficial, 519, 520, 521, 530, 542, 544

dorsal digital branches of, 530
intermediate dorsal cutaneous branch

ot,544
medial dorsal cutaneous branch of,

544
Fibular notch,513
Fibular retinaculum

inferior, 518, 521, 525, 527
superior, 51 6, 51 7, 521 , 527

Fibular tendon, 525
Fibufar vein,522
Filiform papillae, 58
Filum terminale externum, 160, 161
Filum terminale internum, 160, 161
Fimbriated fold, 51
Fingernail

body of, 471
lunule of, 471
nailbed of, 471

Fingernail, body ol, 471
Fingers, 418

arteries and nerves of, 471
arteries of, 471
bones of, 452
common names of, 418
cross section of, 471
cross section through, 471
distal anterior closed space of, 471
dorsum of

lymph vessels passing to, 483
in extension, 464
extensor mechanism of, 471
extensor muscles of, 441
extensor tendons of, 464
fibrous septa of, 471
fibrous sheath, annular and cruciform

Parts of, 462
fibrous sheath of, 471
fifth

palmar digital nerves to, 460
synovial tendinous sheath of, 460

in flexion, 464
flexor and extensor tendons in, 471
flexors of, 443
flexor tendons of, 464
fourth, palmar digital nerves to, 460
index, metacarpal of, radiograph of, 457
innervation of, 469
lateral view of, 464
lymph vessels passing through, 483
middle, middle phalanx of, 457
middle, sagittal section of, 453
muscle attachments of, 450
nerves of, 471
posterior (dorsal) view of, 464
ring, distal phalanx of, 457
sagittal section through, 453,471

Fingers (Continued)
sePta of, 471
synovial flexor tendon sheaths of, 460
tendon sheaths of, 462

fibrous, 471
Flank

left, 268
right, 268

Flexor carpi radaalis muscle' 420,
433,442,446

tendon of, 418, 42O, 447, 448, 454, 460,
461

Flexor carpi radialis tendon' 447, 454
Flexor carpi ulnaris muscle' 418,

420, 444,446, 447,476
humeral origin of, 451
tendon of, 418, 420, 448, 449, 454, 461,

465
ulnar origin of, 451

Flexor carpi ulnaris tendon' 418,
454,460,465

Flexor digiti minimi brcvis musclet
465,476,533, 534, 536, 541

superficial tibial nerve branch to, 541
tendon of, 528

Flexor digitorum brevis muscle'
533, 534, 535

tendon of, 533, 534, 535
Flexor digitorum brevis nerve, 541
Flexor digitotum longus muscle'

515, 535, 541
innervation of, 541
tendon of, 513, 516, 517,528,533, 534,

535
Flexor digitotum profundus muscle

medial part of, 476
tendon of, 460

Flexor digitorum superfi cialis
muscle, 420, 443, 444, 446, 447,
448, 449,450, 451, 474,475, 476

humeroulnar head of. 420
origin of, 420

radial head ot,447, 448,449, 450, 474
tendon of, 418, 420, 446, 449, 454, 461,

462,474
Flexor digitorum superficialis ten-

don, 418, 454,471
insertion of, 460

Flexor digitorum profundus muscle'
476

Fleror hallucis brcvis muscle' 541
insertion of, 536
lateral head of. 533. 535

insertion of, 536
medial head of, 533, 534, 535

insertion of, 536
medial origin of, 536
tendon of

adductor hallucis and lateral head of,
528

lateral origin of, 536
medial head of, 528

Flexor hallucis longus muscle' 541
attachment of,515
innervation of, 541
tendon of, 516, 517, 518, 528, 533, 534,

c3c, cJo
groove for, 523, 524, 525

on talus, 523

Flexor muscles
of fingers, 444
of forearm, superficial, 446
of leg

deep,522
superficial, 522

of wrist, 442
Flexor pollicis brevis muscle' 465,

4 I O

deep head of, 476
superficial head of, 476

Flexor pollicis longus muscle' 444,
446, 447, 448, 449, 450, 474

superficial head of, 443,446
synovial tendinous sheath of, 460
tendinous sheath of, 460,462
tendon of, 446, 448, 449, 454

in tendon sheath, 461, 462
ulnar head ot, origin ot,42Q

Flexor pollicis longus tendon' 454
Flexor r.etinaculum, 447, 460, 461,

462, 465, 474, 516, 51 7, 534, 535,
541

removed, 454
transverse, 465

Flexor sheath, commonr 460
Flexor tendons

common, of forearm, 443,446
in fingers, 464
profundus and superficialis, 462
at wrist, 461

Fleror tendon sheath
common,460

common ulnar,462
fibrous. of sole of foot, 533
fibrous sheath over, annular and cruci-

form parts of, 460
ol finger,471

Flocculonodular lobe' 1 13
Flocculus, 113
Foliate papillae, 58, 135
Fo l ium,  113,  115,  144
Foll icle,371
Fontal is muscle,36
Fontanelle

anterior, 12
mastoid, 12
posterior, 12

Foot
arteries of, 536
bones of, 523,524,525
deep arteries of, 536
dorsal view of, 536
dorsum of

deep dissection of, 530, 531
muscles of, 530

fibrous longus tendon passing to, 521
interosseous muscles of, 530, 536
inversion and eversion of, 543
lateral dorsal cutaneous nerve of, 530
ligaments and tendons of, 527

plantar view of, 528
olantar surface of, 485
plantar view of, 536
right

lateral view of, 527
medial view of, 527

sole of
muscles of, 533, 534, 535
superficial dissection of, 532

tendons of, plantar view of, 528
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Foramen lacerum,8, 10
petrosal nerves of, 10

Foramen magnum, 8,9, 11, 14, 58,
1 2 3 , 1 2 7

Foramen of Luschka. See Lateral
aperture (foramen of Luschka)

Foramen of tagendie. See Median
aperture (foramen of Magendie),
1 0 9

Foramen of Monro. See Interventricular
foramen (of Monro)

Foramen of Winslow. See Omental
foramen (of Winslow)

Foramen ovale, 4, 8, 11, 14, 45, 46
obliterated, 229
prenatal, 229
valve o1,221

Foramen rotundum, 11, 45
Foramen spinosum, 11, 14, 46

Foramen transversarium, 1 9
Forearm

bones of, 439
cutaneous nerves of, 480

lateral, 435, 446, 447, 448, 449, 469,
473,481

branches of, 479
posterior branch of, 480

deep muscle layer of
anterior view o1,447
posterior view of. 445

distal, cross section of. 470
intermediate muscle layer of, anterior

view o1,447
ligaments of, 438
medial, 429, 430, 433, 446,469,473,

479, 481, 474, 475
anterior branch of, 449,480
posterior branch of, 480

muscles of, 44O, 441,442, 444, 446, 447
deep layer of, anterior view of, 448

muscular attachments of
anterior view of, 450
posterior view of, 451

posterior, 432, 435, 449, 468, 469, 477,
479, 480, 481

pronated position of, 440
serial cross sections of, 449
superficial muscles of

anterior view of, 446
posterior view ol. 444

superficial veins of, 480
supinated position of, 440

Fornix, 106,112,147
b o d y o f , 1 0 6 , 1 0 8 , 1 1 2
c o l u m n s o f ,  1 0 6 ,  1 1 0 ,  1 1 1 , 1 1 2 ,  1 4 5
conlunctival, 81
crura  o f ,  106,  1  10 ,  112,143
schema of, 1 12

Fossa oval isr 22O,544
limbus of, 220

Fovea central is, 87,90
Frenulum,282

artery to, 59
of lower lip, 51
of tongue, 51, 61
of upper l ip, 51

Frontal artery, 23
medial,  142
polar,141,142

Frontal anlely, polaJ, 1 41, 1 42

Frontal bone, 9, 36, 38, 81, 82
glabella of, 4
nasal spine of, 38, 39
orbital part of, 2, 9
sinus of, 38, 39
squamous part of, 38, 39
supraorbital notch of,4, 12

Frcntal cnest, 9
Frontal gyrus

inferior, 105
medial,  106
middle, 105
suoerior. 105

Frontalis muscle, 36
Frontal lobe, 105
Ftontal nerve, 83, 86, 121, 122 131
Frontal operculum, 105
Frontal pole, 105

sagittal MR image of, 149
Frontal sinus, 3, 5, 37, 38, 39, 48, 63

with frontal bone, 50
growth of, 50

Frontal sulcus
inferior, 105
superior, 105

Frcntobasal artery
lateral, 141. 142
medial.  141.142

Frpntonasal canal
infundibulum leading to, 38
opening of, 38

Frontonasal duct, 37
opening of, 49

Fundiform ligament, 249
of penis, 361

Fundus, of stomach,293
Fungiform papilla, 58, 135

G

Gafea aponeurotica, 26, 1O2, 178
Galen, ansa of, 80
Galen, vein of. See Great cerebral vein

(of Galen)
Gaf fbfadder, 126, 167, 196, 269, 272,

2 7 5 , 2 9 4 , 3 0 1 , 3 3 1
arterial variations and collateral supply

of, 305
body of, 294
cross section of, 297
fundus of,294
gland orifices of, 294
infundibulum of, 294
innervation of, 168
joining hepatic duct, 294, 296
neck of, 294

Ganglion, basal nuclei of, 110
Ganglion cel ls, 120
Gartner's duct. See Cranial

mesonephric (Gartner's) duct, 389
Gastric artery, 272, 3OO, 305, 318, 319,

320,321
arteriogram of, 303
attached to lesser omentum, 274
esophageal branch of, 300

sympathetic fibers along, 240
left, 206, 237 , 264, 300, 301 , 306, 31 8,

319, 320, 321, 323, 331, 348, 349,
410

esophageal branch of, 237

Gastric artery (Continued)
right, 279, 294, 300, 305, 320, 321 , 331

arteriogram ot,303
short,  300, 301, 305, 321
sympathetic f ibers along esophageal

branch of, 240
Gastric c,anaar276
Gastric.esophageal mucosa

junction,276
Gastric iolds,236,276
Gastric glands, 276
Gastric impression, 286
Gastric lymph drainage pathways,

314
Gastric lymph nodes, 314, 315
Gastr ic plexus,410

left,  318, 319, 320, 322,323
right, 319, 320,322

Gastric vein
|eft,  309, 31 0, 31 1 , 31 2, 31 3

esophageal tributary of, 309
right, 309, 31 0, 31 1 , 31 2, 31 3
short, 309, 31 1 , 31 2, 31 3

Gastric vesselg, short, 331
Gastrocnemius muscle, 506, 507,

516, 519, 520, 521, 522, 540, 541
innervation of, 541
lateral head of, 485, 494,495,511, 515,

5 1 6 , 5 1 7 , 5 1 8
attachments of. 491. 515

subcutaneous bursa of, 51 1
lateral subtendinous bursa of, 51 1
medial head of, 485, 491, 495, 502, 51 1,

517, 518, 522
attachments of, 491, 515

Gastrocolic ligament, 272
Gastrcduodenal artery, 279, 294, 301,

304, 305, 306, 321, 322,327
arteriogram of, 303
plexus on, 320

Gastroduodenal plexus, 320, 322, 327
Gastroepiploac artery, left, 301
Gastroilenal ligament. See

Gastrosplenic ligament
Gastro-omental arterial

anastomosis,272
Gastro-omental artery

left, 300, 301, 305, 306, 321
plexus on, 319, 320
ri1ht, 272, 300, 305, 306, 321

origin of,3O2
Gastro.omental lymph nodes

le f t ,314
right, 314

Gastro.omental Yein, 312
left, 309, 311 , 312,31 3, 31 4
right, 309, 31 1, 312, 313

Gastro.omental vessels
attachment to greater omentum,274
left, 299

Gastropancreat c Iold, 27 2
Gastrcphrenic ligament, 272, 329
Gastrcsplenic ligament, 272, 273,

299, 331
short gastric vessels in, 299

Gemellus muscle
inferior, 376, 495, 503

attachments of. 489. 491
nerve to, 503

superior, 495, 499, 503
attachments of, 489, 491
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Genicular artery Glisson's capsule. See Perivascularfi- Great cercbral vein lof Galenl, 103,
descending, 51 2 brous (Glisson's) capsute 104, 106, 144, 145, 146

articular branch of, 500, 512 Globus pallidus, 108, 1 1 0, 539 Groin
saphenous branch of, 500, 512 Glornerular arteriole left, 268

inferior lateral, 512, 517 , 518, 519, 520 afferent, 336 right, 268
inferior medial, 500, 512 efferent, 336 Gubernaculum, 389, 415
midd le ,S12 Glomeru lus ,  119,  136 Gum,57
superior lateral, 502, 512, 51 6, 51 7, 51 9, Glossoepiglottic fold Gut. See a/so Viscera

520,521 lateral, 58 enteric plexus of, 325
superior medial, 51, 500, 501, 5O2, 512, median, 58 prenalal,229

516,518,519,520 Glossopharyngea l  nerve ,34 ,114,
Gen icu la te  body  116,117,118,129,125,126,130,  H

l a t e r a l ,  1 0 7 ,  1 1 0 ,  1 1 1  , 1 1 4 , 1 1 6 , 1 2 0 ,  1 3 1 ,  1 3 3 ,  1 3 5 ,  1 6 6
132,143,144,145 branch of, 168 l labenula, 110

of le f t tha lamus,  143 caro t idbranchot ,34 ,125,126,  130,  131 Habenu larcommassune,  106,  111,115
media l ,  107,  108,  110,  111,114,  115,  in fe r io rgang l ionof ,  125,  135 l {abenu lar t r igone,  111,115

139, 143, 144, 145 pharyngeal, tonsillar and lingual Hair cells (cochlearl
Geniculate nucleus branches, 125 inner, 96

left dorsal lateral, 120 schema of, 1 18, 125, 134 outer, 96
right dorsal lateral, 120 tympanic branch of, 10 Hamate, 452,455,456,474

Geniculum (geniculate ganglionf, Gluteal aponeurosis, 330, 494, 495 anterior (palmar) view of, 452
1 16, 131 , 1 35 over gluteus medius muscle, 1 74 coronal section of , 455

of facial nerve, 97, 116, 125 Gluteal artery hook of, 442,452,454,456
site of, 124 inferior,341,499 radiograph of,457

Genioglossus muscle, 29, 32, 59, 60, superior, 499 posterior (dorsal) view of, 452
128, 129 Gluteal fold, 152 radiograph of, 457

superior mental spine for origin of, 52 Gluteal line l{amulus, 8, 14, 38, 52
Geniohyoid muscle, 29, 53, 59, 128, anterior, 352,486 of spiral lamina, 95

129 right inferior, 352,486 Hand
Genital cold, 389 superior, 265, 31 1 in abduction, 453
Genitalia, 388 Gluteal nerve in adduction, 453

external, 167 inferior, 160, 499, 503 in anatomical position, 453
female, 377, 388 superior, 160, 499, 503 anterior (palmar) view of, 459,465,472
homologues of, 388 Gluteal tuberosity, 489 anterior view of, 460
innervation of, 168 Gluteal vein arteries and nerves of, palmar view of,
male, 388 inferior, 31 1 466, 484

internal superior, 31 1 bones of, 456
female, 389 Gluteus maximus muscle, 152, 174, bursae of, 462
homologues of, 389 177,254,330, 376, 381, 382, 395, cutaneous innervation o'f ,472,476
male, 389 396, 410, 411, 413, 485, 494, 495, deep digital crease of, 418

lymph nodes and vessels ot,406,4O7, 502, 503, 504 deep dorsal dissection of, 469
408 attachments of, 491 deeper palmar dissection of, 460

undifferentiated, 388 Gluteus medius muscle, 152,376, dorsal fascia of, 462
Genitaf tubercle 492,496,500, 501, 502, 503 dorsal venous network of, 468, 483

epithelial tag of, 388 attachments of, 491 dorsum of, 483
glans area of, 388 gluteal aponeurosis over, 330, 494, 495 lymph vessels passing to, 483
lateral part of, 388 Gluteus minimus muscle, 489, 495, in extension, 453

Genitofemoral nerve, 329, 340, 496, 496, 500, 501 , 502, 503 in flexion, 453
498, 539, 409 attachments of, 489, 491 lymphatic pathway of, 468

femoral branch of, 267,409, 498,544 tendon of, 376 lymph vessels passing to
genital branch of, 259, 261,267,409, Gonads, 389 around web in, 483

544 male, descent of, 386 dorsum of, 483
testicular vessels and genital branch of, Gracile fasciculus, 1 14, 1 15 middle digital crease of, 418

259,261 Gracile tubercle, 114, 115 muscles of, 465
Genu, of corpus callosurn, 146 Gracilis muscle, 489,492,493, 495, intrinsic, 465
Gerdy's tubercle, 494,513 500, 501 , 502, 505, 506, 516 nerves of, palmar view of, 466
Gerota's fascia. See Renal fascia, attachments of, 489, 515 palmar dissection of

Gerota's innervation of, 540 deeper, 460
Gimbernat's ligament. See Lacunar Gracilis tendon, 485,492,493,506, superficial,459-460

ligament (Gimbernat's) 5O7 palm of, 453
Gingiva Granular foveola, 99, 102 posterior (dorsal) view of, 465, 472

epithelium of, 57 Granule cells, 119 proximal digital crease of, 418
lamina propria of, 57 Gray matter, 169 proximal palmar crease of, 418

Gingivaf groove' 57 interomediolateral nucleus o1,44, 132, radial dissection of, superficial, 467
Gfenohumeral joint' 423 134 radial longitudinal crease of, 418
Gfenohumeral ligament lateral horn ot,170,325,346 radiograph of, anteroposterior,4ST

inlerior,423 spinal, 169 septa between spaces of, 462
superior, 423 sympathetic preganglionic cell bodies in, spaces and sheaths of, 462

Glenoid cavity, 185,423 132 spaces of, 462
Glenoid labtumr 423 Great cerebral artery, quadrigemi. superficial dorsal dissection of, 468

nal cistern of, 109
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Hand (Continued)
surface anatomy o1,418
tendon sheaths of, 462

Hartmann's pouch. See Infundibulum
(Hartmann's pouch)

l{austra, 284
Head. See a/so Brain; Skull; speclflc parfs

of head
arteries ot,4041
autonomic nerves in, 13'
axial CT image of, 150
axial MR image of, 150
bones and l igaments of,4-16
coronal CT images of, 151
cutaneous nerves of, 24
fauces of, 64
lymph vessels and nodes of,72-73
mastication muscles of, 54-55
muscles of, 26
nasal region of, 36-37, 4M7, 48-49
nerves of, 24
oral region of, 50-61
sagittal MR image of, 149
surface anatomy of, 1

Heart,126,233
anterior exposure of, 21 2
apex of, 212, 213, 214, 246
atria, ventricles, and interventricular sep-

tum ot,224
base of

posterior view of, 214
surface of,2. l4

conducting system of, 225
diaphragmatic surface of, 214
in diastole, 222
f ibrous skeleton of , 222
inferior border of, 212
in  s i tu ,  211
innervation of, 227
innervation of, schema of, 227
left border of, 196
left side of, 225
membranous septum ol, 221, 222
nerves of, 226
pericardiaf sac and, 282
right border of, 196
right side of, 225
in systole, 222
valves ot,222

Heiss, loops of, 367
Helicotrema, 92, 95, 96
Hel ix ,93

crus of, 93
l{elvetius, collar of, 236,277
Hemiazygos vein, 236, 245

accessory, 194, 2O7
Hemothorax, chest drainage tube

placement in, 190
Henle's loop,337

ascending limb of, 336
descending limb of, 336
proximal segment of, 336
thin segment of, 336

Hepatic artery, 297, 337
branches of, 290, 291, 292
common, 237, 264, 272, 279, 294, 300,

301, 305, 306, 318, 321,327,331,
349

arteriogram of, 303
cross section of, 297
effects of obstruction on. 305

Hepatic artery (Continued)
intermediate, 301
left,294,300, 301, 305
middle, 305
origin of, 302
proper, 273, 27 8, 279, 288, 290, 294,

2 9 8 , 3 0 1 , 3 2 1 , 3 3 0
arteriogram of, 303
bifurcation of, 331
to lesser omentum, 348

right, 294, 300, 301 , 305
accessory 302
origin of, 302

Hepatic duct,290
aberrant. 294.296
accessory, 296
common, 287,289, 290,294,301, 331
lett,294
right, 294
variations in,294,296

Hepatic llerure. See Colic flexure, right
Hepatic lymph nodes, 314,315
Hepatic nerve plexus, 349
l{epatic plexus, 126, 319, 320, 322

anterior,327
branches from, 319

to cardia, 320
pyloric, 126
vaga l ,319

common,318
posterior, 327
pyloric branch from, 126
vagal branch to, 319

Hepatic portal Yein, 273, 278, 279,
288, 294, 298, 300, 301, 31 1, 312,
3 1 5 , 3 3 1 , 3 4 9

to lesser omentum, 348
orenatal, 229
tributaries of, 312
typical arrangement of, 313
variat ions of,313

Hepatic vein, 194, 232, 265, 274, 287,
290, 309

prenatal,229
Hepatoduodenal ligamenl, 272, 27 5,

278,297
Hepatogastric ligament, 275, 288
Hepatogastric trunk, 302
l{epatomesenteric trunk, 302
Hepatopancreatic ampulla' 294

sphincter ot,295,327
Hepatorenal neoesa (Morison's

pouchl, 331
Hering, canal of,  291,292
Hering.Breuer reflex, receptors fort

210
Hernia

inguinal
indirect, 261
site of, 261

sl iding, 236
Hernial sac,261

neck of, 261
Herniated disc. See Lumbar disc

herniation
Hesselbach, triangle of. See lnguinal

(Hesselbach's) triangle
Heubner, recurl€nt ailety of. See

Distal medial striate artery (recur-
rent artery of Heubner)

High intestinal vein, 313

Hip
anteroposterior radiograph of, 488
arteries of, 500-502
bony attachments of

anterior view of, 490
posterior view of, 491

flexion and extension of. 543
muscles of, 496

lateral view of, 494
posterior view of, 495

nerves of, 503
Hip bone

auricular cartilage of, 487
lateral view of, 486
medial view of, 486

Hip joint
anteroposterior radiograph of, 488
anterior view of, 487
capsule of, 504
iliofemoral ligament of, 496
lateral view of, 487
ligaments of, 492
posterior view of, 487

Hippocampal fimbria, 1 19
Hippocampal sulcus' 112
Hippocampus, 1 10, 1 1 1, 1 12

alveus of, 1 12
fimbria of, 106, 108, 111 , 112
superior dissection of , 1 12

His, bundle olr 225
Horizontal cells, 120
Houston, valves of, 393
Humeral artery, circumflex

anterior, 427, 429, 433, 434
posterior, 427, 429, 432, 433, 434

Humeral ligament, transverser 423
Humeral vein, circum|lext 479
Humeroulnar headt 447
Humetus, 433, 436, 438

anatomical neck of, 42O,421
anteroposterior radiograph of, 422

anterior view of, 420
anteroposterior radiograph of, 422
capitulum ot,42O,436
common extension tendon of, 421
common flexor tendon of, 421
condyles of,42O,436
coronoid fossa of, 420
greater tubercle ol, 42O, 421, 423, 432

crest of, 420
head of, 420

anteroposterior radiograph of , 422
infraglenoid tubercle of, 421
intertubercular sulcus of, 420
intertubercular tubercle of, 420
lateral epicondyle of , 42O, 421, 436, 437,

438, 441,442, 444, 448
lateral supracondylar ridge on, 42O
lesser tubercle ot, 420, 423
medial epicondyle ot, 42O, 421, 432,

433, 437,440, 442,444, 445, 446,
447, 476,477

medial supracondylar ridge on,42Q
olecranon fossa of, 421 , 436, 437
olecranon of, 437
posterior view of, 421
radial fossa of, 420
radial groove of, 421
radiographs of, 437
right

surgical neck ot,243
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Humerus (Continued)
shaft of.  244.245
surgical neck of, 420

anteroposterior r adiograph ot, 422
trochlea ot.42O.437
ulnar nerve groove of, 421

Hyaloid canal, 87
Hydatid of Morgagni. See Vesicular

appendix (hydatid of Morgagni)
Hymen

annular, 377
cribri form,3TT
septate, 377

f{ymenal catuncle, 37O, 377
Hyoepiglottic ligament, 63, 77
Hyoglossus muscle, 34, 60
Hyoid bone, 27, 28, 29, 34, 59, 60, 61,

63, 65, 68, 74, 76, 77
body o f ,  13 ,53
greater horn of, 13, 53, 75
lesser horn of. 13. 53
tip of greater horn of, 67, 75

Hyothenar muscle, 444, 476
Hypochondrium

left, 268
right, 268

l{ypogastric nerve, 1 65, 21 8, 324, 344,
345, 409, 410,414, 415, 416

inferior, 324
left, 318, 323, 412
oe lv ic .414
right, 318, 323, 412
superior, 345,415

Hypogastric plexus
inferior, 165, 166, 168, 323,324,344,

345, 409, 412,499
parasympathetic branch from, 165
with periureteric loops, 344
right, 323
superior, 1 65, 31 8, 323, 324, 345, 409,

412
Hypogastric sheath, 364
Hypoglossal canal, 8, 10, 11
f{ypogfossaf nerve, 10, 32, 34, 114,

117, 129,344
distr ibution of, 118
meningeal branch of, 128
schema of. 1 18. 128
vena comitans of, 59, 60, 70

Hypoglossal nucleus, 1 16, 128
Hypoglossal trigone, 1 15

Hypogfossus muscle, 27, 53, 74, 77,
128

dorsal lingual vein medial to, 70
Hypophyseal artery

inferior, 140, 148
superior, 14O, 148

Hypophyseal fossa, 5, 9
at birth, 50

Hypophyseal portal system
primary plexus of, 148
secondary plexus of, 148

Hypophyseal portal vein
l o n g ,  1 4 0 , 1 4 8
shor t ,148

Hypophyseal vein, eftercnt, 140
to cavernous sinus, 148

Hypophyeis, 106, 107, 147. See also
Pituitary gland

arteries and veins of, 148
Hypothalamic area, lateral, 135

Hypothalamic artery, 140
Hypothalamic sulcus, 106, 147
Hypothalamic vessels,'148
Hypothalamohypophyseal ttact, 147
Hypothalamus, 108, 147, 324

arteries of, 148
nuclei of

arcuate,147
dorsomedial, .147

paraventricular, 147
posterior, 147
supraoptic, l4T
ventromedial, 147

parasympathetic, 324
sympathetic, 324

l{ypothenar eminence, 418
l{ypothenar muscle, 446, 462, 476
Hysterosalpingogram, uterus, 373

I

lleal artery, 306, 307
anastomotic loops of, 280

l leal fold, 31 1, 313
lleal orifice, 284

muscles fibers of, 282
papillary,282

lleal papilla, 282
lleocecal fold, 281
lleocecal junction, muscle fibers

around, 282
lfeocecal llpsr 282
lleocecal necess

inferior, 281
superior, 281

lfeocecal negaon, 281, 282
f leocolic artery, 281, 307, 322, 323,

340
colic branch of, 281, 306, 307
ileal branch of , 281, 306, 307

l leocol ic lymph nodes, 317
lleocolic plexus, 322, 323
l leoco l i c  ve in ,  311,  312,  313
lleum, 269,282,284, 339, 349

barium radiograph of, 280
circular muscle layer ot,280,282
longitudinal muscle layer ol, 28O, 282
lymphoid nodules of, 280
mucosa of, 280
muscle fibers to, 282
musculature of, 280
serosa of, 280
submucosa of, 280
terminal, 27 1, 281, 282, 362, 363

lliac artery
circumflex

ascending branch of, 255,264
d e e p , 5 0 1 , 5 1 2
superficial, 247, 512

common, 264,274,340, 341, 398, 400,
412

le f t ,318
axial CT images of, 350

right, 329
axial CT images of, 350

ureteric branch from, 341
external, 264, 274, 31 8, 329, 340, 398,

400,402,  412,501,512
right, 329

lliac artery (Continued)
internal, 264, 307 , 31 8, 329, 340, 341 ,

370, 398, 412
anterior division of, 400
posterior and anterior divisions of, 402

right, 323, 329
l l iac crest, 152, 174, 175, 176, 177,247,

248,254,329, 330, 342, 351, 485,
486,494,495, 496, 502, 503, 545

inner l ip ot,248,352, 353
intermediate zone of, 248,352,353, 486
in lumbar puncture, 162
outer lip ot, 248, 352, 353, 486
tuberculum o1, 248, 352, 353, 486
upper lip of, 486

lliac fossa, 352, 353, 363, 486
lliac lymph nodes

common, 266, 317, 343, 408
external, 266, 317 , 343, 408, 546

lymphatic pathways to, 408
internal, 266, 317 ,343, 408
lateral, 406
medial external, 406

lliac plexus
common, 412
external, 318,412
internal, 318,412
left common, 317
right internal, 323

lliac spine
anterior, 247, 248, 250, 486, 487, 492
anterior superior, 248, 249, 259, 263,

486, 487, 492, 493,496, 500
posterior inlerior, 486
posterior superior, 1 52, 352, 353, 486

lliac tubercle, 353
lliac tuberosily,24S
f fiacus muscle, 263,329,376, 490,

496, 498, 499, 538
attachment of, 490
muscular branch of, 498

lliacus wing, male, 354
lliac vein, superficial circumflex, 544

lliac vessels
circumflex

deep, 364, 403
superficial, 249,5OO

common, 271, 401, 412
external, 259, 260,281 , 31 1 , 360, 361 ,

362, 364, 372, 392, 401, 403
internal, 31 1
superficial circumflex, 249

lliococcygeus muscle, 356, 357, 358,
359, 395

lliocostalis cervicis muscle, 175
lliocostalis lumborum muscle, 175
lliocostalis muscle, 175, 331
lliocostalis thoracis muscle, 175
fliofemoral ligament, 487, 496
lf iohypogastric nerve, 160, 177, 267,

329,409,496, 498, 539
anterior branch of. 257
anterior cutaneous branch of, 257,267,

410
genital branch of, 409
lateral cutaneous branch of, 545
schema of, 498
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f lioinguinal nerve, 160, 257, 260, 267,
329, 330, 340, 409, 414,496,498,
539. 540. 544

anterior labial branch of, 413
anterior scrotal branches of. 267. 409
schema of, 498
scrotal branches of, 267, 409,544

ffiofumbar attery, 264, 341, 4O2
lliolumbar ligament, 330, 353
lliolumbar vein, 330, 353
lliopectineal bursa, 496
lliopectineal line, 353, 392

iliac part of, 358
pubic part of, 358

f liopsoas muscle, 259, 376, 489, 492,
493, 500

attachments of, 489, 491, 496
lliopsoas tendon, 504
lf iopubic eminence, 248,352, 486,

487
female,354

lliopubic tract, 259, 362, 363, 364
lliotibial tract, 485, 492, 494, 495, 502,

506,  507,  514,  515,  519,  520
bursa deep to, 506, 507
insert ions of, 515
lateral patellar retinaculum and capsule

and, 508
l l ium

arcuate line of, 356
adicular surface of, 486
axial CT images of, 350
body of, 352, 486
gluteal surface of, 352
radiograph of, 355

anteroposterior radiograph of, 488
wing of, 248, 352, 358, 486

Incisive canal, 37, 38, 39, 43, 63
anastomosis in, 40
posterior septal branch of sphenopala-

tine and greater palatine arteries
in ,41

Inc is ive  fossa ,  10 ,  14 ,52 ,56
lncisive papilla, 52
Incisor teeth, 56, 233
Incus, 89, 93, 96, 124

articular surface for, 93
body of, 93
lateral view of, 93
long limb of, 93
posterior ligament of, 94
short limb of, 93
superior ligament of, 94

lnfant, mandible of, 15
Inferior anastomotic vein lof

Labb6f, 102,145
Infragfenoid tubercle, 420, 421
lnfrahyoid muscler 29

action of, 29
fascia of. 28.428

Infraorbital ailery, 23, 36, 40, 81, 85
Inlraorbital canal, 45
lnfraorbital foramen, 12, 36
Infraorbital groovo,2
Infraotbital margin, 1
lnfraorbitaf nerve lVrf, 24, 36, 44, 81,

83, 121, 122
entering infraorbital canal, 45
internal nasal branches of, 122
superior alveolar branches of, 122

Infraorbital vein, 23, 70

lnfrapatellar bursa
d e e p , 5 1 1
subcutaneous, 51 1

Infrapatellar synovial fold, 507, 508
lnfraspinatus fascaa, 174, 177
Infraspinatus rnuscle, 1 52, 18O, 244,

245, 424, 425, 427, 428,432
fascia over, 174
insertion of, 421
origin of, 421

fnfraspinatus tendon, 423, 425
Infratemporal fossa, 4, 13
lnfratrochlear nerve, 24, 36, 56, 81 ,

86 ,122
from nasociliary nerve, 45

Infundibular nucleus, 147
Inlundibular process, 147

capillary plexus of, 148
lnfundibular necess, 108
lnfundibular stem, 147
Infundibulum (Hartrnann's pouchl,

114,140,  147,294
body of, 114
fundus of, 1 14
neck of, 1 14
of uterine tube, 372

lnguinal canal, 260, 262
Inguinal falx, 250

conjoint tendon of, 250, 253, 259, 263
Inguinal fold, 389
Inguinal hernia

indirect, 261
site of, 261

Inguinal ligament (Poupart'sl, 247,
249, 250, 259, 263, 351, 356, 378,
380, 381, 407,485,492, 498, 500,
5 0 1 , 5 4 4 , 5 4 6

reflected, 25O, 251, 259
lnguinal lymph nodes

deep, 266, 406,407,408, 546
highest deep, 266, 408
horizontal,266
inferior, 266
superficial, 266, 317 , 406, 4O7 ,408, 546
superficial inferior, 407
superolateral, 407
superomedial, 407

Inguinal region,259
anterior view of, 259
posterior view of, 259

Inguinal ring
deep, 251 , 259, 261 , 362, 363, 369, 386

site oI,274
superficial, 249, 259, 261 , 386, 544

lateral and medial crus of, 259
Inguinal (Hesselbach'sf triangle,

259
In$u la ,  105,  110,  141

central and circular sulci of, 105
l imen of. 105. 141
short and long gyri of, 105

lnteralveolar septa, 1 5
Interarticular ligament, 1 87
lnterarytenoid notch, 66
fnteratrial septum, 22O, 246
lntercalated lymph node, 73
lntercapitular Yean, 468, 480
Intercarpal ligament, 455
Intercavenous sinus

anterior, 103
suoerior. 103

Intercavernous septum, 382, 385
of deep fascia, 381

lnterchondral joints, 186
Interclavicular ligament, 186, 419
Intercondylat alea

anterior,513
posterior, 513

lntercondylar condyle, radiograph
o f , 5 1 0

lntercondylat eminence, 51 4
anteroposterior radiograph of, 510

Intercostal artery, 183, 192,305
anterior, 192
first posterior, 33
lower, anastomosis with, 255
posterior, 171 , 172, 1 88, 1 89, 23O, 231

dorsal branch of, 172
lateral mammary and cutaneous

branches of, 183, 192
second, 33
third right, 207,237

supreme,33,  136,138
lntercostal lymph nodes, 266
Intercostal membrane

external, 180, 189, 192, 258
internal, 180, 192, 23O, 258

lntercostal muscle, 198, 243, 244,
245,331

anterior cutaneous branch of, 180
external, 1 76, 1 88, 1 89, 1 92, 250, 258
external intercostal membranes anterior

to ,  189
innermost, 180, 192, 258
internal, 1 89, 1 92, 23O,231,255,258
lateral branch of, 188
medial branch of, 188

lntercostal nerve, 160, 170, 180, 189,
1 9 2 , 3 3 1

abdominal portions of. 188
anterior, 258
anterior cutaneous branches of , 177,

188,192,257
collateral branch reioining, 258
eighth, 209
tirsr. 227. 430
lateral cutaneous branches ot, 177,188,

1 8 9 , 1 9 2
lateral cutaneous branches to, 177, 188,

189,257
posterior, 192,23O
seventh right, 321
s ix th ,  165,209
third, 240
ventral ramus of, 180

lntercostal vein
anterior, 256
left superior, 231
posterior, 230,231
right superior, 230

lntercostal vessels, 331
lntercostobrachial muscle, 189
Intercostobrachial nerve, 189, 257,

429,474,479,481
lntercrural flbers, 249, 259
Intercuneiform ligament, dorsal,

527
Interglobular space, 57
Intergluteal cleft, 152
lnterlobar artery, 335, 337

lymph vessels along, 343
Interlobar lymph vessels, 208
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lnterlumborum cervicis muscle, 176
Intermarillary suture, 36
Intermediate nerve, 104, 114, 118,

1 2 3 , 1 2 4 , 1 3 3 ,  1 3 5
Intermediolateral cell column, 346
Intermediolateral nucleus, 133, 134
Intermediolateral nucleus, plegan.

glionic sympathetic cell
bodies in, 132

lntermesenteric plexus, 267, 318,
322, 323, 324, 344, 345, 412

renal and upper ureteric branches
frofi,344

Intermetacarpal ioint, 455
Intermuscular septum

anlerior,522
anteromedial,  492, 500, 501
lateral, 430, 432, 435, 445, 448

oI arm,477
medial, 430, 432, 433, 445, 446, 447,

448
posterior, 522
transverse,522

lntermuscular stroma, 326
lnternal capsule, 108, 141

cleft for, 1 10
genu o f ,  110
retrolenticular part of, 1 10

Interosseous artery
anterior, 434,447

computed tomography of, 484
common, 434, 447, 448, 449
posterior, 434, 445, 448, 449
recurrent. 434.445
termination of, 445

Interosseous intercarpal ligament,
455

Interosseous ligament, intercarpal,
455

Interosseous membrane, 439, 441 ,
443, 444, 454, 455,511,512, 517,
518,  520,  522,525

Interosseous muscle, 528
deeo tibial nerve to. 541
dorsal, 462, 465,470,476, 531, 536,

537
first, 445, 460, 465, 530

of foot, 536, 537
dorsal, 536

palmar,465, 476
plantar, 535
plantar dorsal, 536
super{icial tibial nerve branch to, 541

lnterosseous nerve
anterior, 448, 449,475
of leg, 541
plantar, 537
posterior, 445,449

Interosseous talocalcaneal
l igament,527

Interpectotal (Rotter's) lymph
n o d e s , 1 8 4

lnterpeduncular cistern, 1 09
Interphalangeal ioint, 41 I

capsules and ligaments of, 528
Interphalangeal ligaments, 458
Intersigmoid recess, 271, 340
Intersphincteric groove, 392, 393,

394
lnterspinalis cervicis muscle, 176

Interspinous ligament
lumbar, 176
lumbosacral,  177

lnterspinous plane, 268
Intertendinous connection, hand,

470
Interthalamic adhesion, 106, 108,

1 1 0 , 1 1 1 , 1 4 6
lntertragic notch, 93
lntefiransversarius muscle, lateralt

176
lntertransverse ligament, 1 87
fntertrochanteric crest, 487, 503

anteroposterior radiograph of, 488
fntertrochantelic line, 487, 489
lntertubercular plane, 268
lntertubercular tendon sheath, 423
Interureteric crest, 366
Interventricular foramen (of Monrol,

1 0 6 ,  1 0 9 ,  1 ' r 1 , 1 1 5 ,  1 4 5 ,  1 4 6
left,  108

Interventricular septum, 21 6, 22O
muscular parl ot, 220, 223, 224, 225

Interventricular sulcus
anterior, 246
posterior, 214,215

Interveitebral disc, 19, 155.
Intervertebral disc, 19, 155. See a/so

specific veftebrae
anulus fibrosis of, 155
lumbar, 157, 339
lumbosacral, 352
nucleus pulposus of, 155
sternal angle of, 245

lntervertebral disc space, 156
lntervertebral foramen, 19, 180

lower margin of, 154
lumbar, 155

radiograph of, 156
Intervertebral joint, 1 8
fnterveftebral vein, 137, 173
Intestinal glands, 326
Intestinal lymphatic trunk, 316
Intestinal trunk, 266
Intestine, 167. See a/so Colon;

Duodenum; Jejunum; Mesocolon
circular muscle of, 326
intrinsic autonomic plexuses of, 326
rarge

arteries of, 307
innervation of,324
lymph nodes vessels and nodes of,

317
mucosa and musculature o1,284
nerves of,323,324

schema of, 324
veins of, 31 1

longitudinal muscle of, 326
lumen of, 326
mesenteric relations ot, 270, 271
mucosa of, 326
smal l ,  126,269,322

area for, 329
arteries of,306
innervation of, 324
lymph nodes of, 316
lymph vessels of, 316
mesentery of, 348
mucosa and musculature of, 280
nerves of, 322

schema of, 324

Intestine (Continued)
small (Continued)

ve ins  o f ,310
submucosa of, 326

lntraarticular ligament, 1 87
Intraculminate vein, 1 44
lntrahepatic biliary system'

scherna otr 292
lntralaminar nuclei,  111
lntraparietal sulcus, 1 05
lntrapulmonary airway

schema of, 204
lntrapulmonary blood circulation,

205
Intiaspanatus tendon, 423
Intrinsic arterg of eye, 90
Intrinsic muscle

action of, 79
of larynx, 78
of tongue, 128

Intrinsic nerve, pancreatic, 328
Intrinsic vein, of eyer 90
lridocorneal angle, 87, 88, 90

trabecular meshwork and spaces of, 88
lr is, 81, 87, 89, 90

arteries of, 9'1
folds of, 88
major arterial circle of, 88, 90, 91
minor arterial circle of, 88, 90, 91
veins of, 91

lrritant rcceptots, 210
lschial spine, 248,263, 411, 486, 487,

503
female,354
radiograph of, 355

lschiaf tuberpsity, 248, 352,353, 359,
378, 379, 381 , 390, 395, 398, 486,
487. 502. 503

anteroposterior radiograph of, 488
female ,354
male ,354
radiograph of, 355

lschioanal fossa, 366, 392
anterior recess of, 366, 370, 396
fat body ot, 376, 380, 392
posterior communication between right

and left, 396
posterior recess of, 396
preanal communication between right

and left, 396
pus in, 396
roof of, 405
transverse fibrous septum of, 392, 394,

395
lschiocavernous muscle, 360, 361 ,

370, 378, 379, 381 , 382, 383, 391 ,
395. 404. 405

crus of, 366
lschiococcygeus muscle, 263, 356,

357, 398, 402, 411, 412, 499
nerve to, 499

lschiocondylar muscle, 540
lschiofemoral ligament, 487
fschiopubic ramus, 359, 361 , 378,379,

380, 382, 383, 384, 395
lschium

anteroposterior radiograph of, 488
body of, 486
radiograph of, 355
ramus of, 486
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J

Jaw. See a/so Mandible; Maxilla
angle of, 1
closed, 16
sl ightly opened, 16
widely opened, 16

Jejunal artery, 306, 307
anastomotic looo of. 280
first, 302
plexus on, 3190

J e i u n a l  v e a n , 3 1 1 , 3 1 3
Jejunum, 269, 270, 27 1, 278, 279, 297,

298
barium radiograph ot, 279, 280
circular muscle layer of, 280
cross section of, 297, 338
longitudinal muscle layer of, 280
lymphoid nodule of, 280
mucosa of, 280
musculature of, 280
submucosa of, 280

Jugular foramen, 103, 125, 126, 127
Jugular fossa, 8, 11
Jugular lymphatic trunk, 208
Jugular nerve, internal, 1, 10
Jugular notch, 28, 181, 196
Jugular |runkr T2

left, 266
right, 266

Jugular vein
anterior, 30,74,256

communication to, 70
termination of, 70

external, 23, 31 , 74, 1 98, 206, 211 , 256
interna|, 23,28,29,30, 31, 32, 34, 59,

74, 75, 76, 97, 128, 189, 198, 206,
211,232,256

inferior bulb of, 75
left, 137
right, 137

Jugulodigastric muscle, 73
Juguloomohyoid node, 73
J u g u m , 9

K

Kerckring, valves ol, 279, 28O
Kidneys, 167, 179, 272, 278, 338

anterior surface of, 335
base pyramid of, 334
blood vessels in parenchyma ot,334,

337
blood vessels of, 332, 333, 347
cortex of, 334, 336, 337
cortical radiate arteries of, 335
fibrous capsule of, 334
hilum of, 334
inferior pole of, 334
in situ

anterior views of, 329
posterior, 330

innervation of, 345
inner zone of, 336
interlobar arteries of, 335
lateral border of, 334
left, 98, 197, 273, 299, 329, 331, 340,

347
axial CT images of, 350
frontal section of, 329
superior pole of, 297

Kidneys (Continued)
lymph vessels and nodes of, 343
major calices of, 334
medial border of, 334
medulla of, 334
minor calices of, 334
nerves of, 334
outer zone of. 336. 345
perforating radiate artery of, 335
posterior surface of, 335
prenatal,229
renal column of, 334
renal cortex of. 338
renal papilla of, 334
retroperitoneal, 288
right, 1 97, 275,298,329, 330, 34O,342,

347
subscapular zone of, 336, 337
superior pole of, 272,334

cross section of, 338
Knee

anterior views of, 507, 508
anteroposterior radiograph of, 51 0
arteries of, 507
articular cavity of, 511
attachment of, 51 1
collateral ligaments of, 509
cruciate ligaments of, 509
in extension of, 507
in flexion, 509, 543
interior of, 508
joint capsule of, 506, 508, 519
lateral view of, 506
ligaments of, 508, 509
medial view of, 506
posterior view of, 51 1
right

in extension. 507. 509
in flexion, 509

sagittal view of, 51 1
sl ightly in f lexion, 507

Kohn, pores otr 204

L

Ltl-5 disc herniation, 162
L5-Sl disc herniation, 162
L2 gangLonr 4l2
Ll spinal nerve, 160

ventral ramus of, 177
Ll-3 spinal neryes, dorsal rami of,

254
L5 spinal nerYe, 160,412

anterior ramus of,410
Ll vertebra, 153,160

body of, 273
inferior articular process of, 156
spinous process of, 179
superior articular process of, 156
transverse process of, 338

L2 vertebra
body of, 179
suoerior view of. 155

L3 vertebra
body o f ,  156,336,337
pedicle of, 156
posterior view of, 155
spinous process of, 156
transverse process of, 1 56

L4 vertebra
body of, 352
inferior vertebral notch of, 156
lamina of, 156
posterior view of , 155
spinous process of, 156

L5 Yenebra, 153, 160
body of, 352
superior vertebral notch of, 156

Labb5 vein. See Inferior anastomotic
vein (of Labb6)

Labial artery
inferior, 69
posterior, 404
superior, 69

Labiaf nerve, posterior, 413,414
Labial vein

inferior, 70
superior, 70

Labioscrotal swelling, 388
Labium majus, 360, 365, 388
Labium minus, 360, 365, 388
Labyrinth

bony, 95, 96
common limbs of, 95
right, 95
schema of, 96
superior proiection of, right, 97

common membranous limb of, 95
membranous, 95, 96

right, 95
schema of, 96

orientation of in skull, 97
Labyrinthine artely, 1 40, 141, 1 43

internal, 143
left, 136

Lacdmal apparatus,82
Lacrimal artery, 85

recurrent meningeal branch of, 100
Lacrimal bone, 2, 4,6, 12,38

at birth, 46
Lacrimal canaliculi, 82
Lacrimal carunele, 81 , 82
Lacrimal gland, 83, 85, 86, 133, 166,

1 6 7 , 1 6 8
excretory ducts of, 82
orbital part of, 82
palpebral part of, 82

Lacrimal lake, 81 , 82
Lacrimal nerye, 83, 86, 121, 122,131

cutaneous branch of, 45
palpebral branch of, 82

Lacrimal papilla
inferior, 81 , 82
superior, 81, 82

Lacrimal sac, 81 , 82
fossa for, 2, 4

Lactilerous duct, 182
Lactiferous sinus, 182
Lacuna

lateral (venous), 99, 100
magna,385

Lacunar ligament (Gimbernat's|,
250,251,259,263, 546

Laimer, anea of. See V-shaped area (of
Laimer), 234,235

Lambda,7
Lamina, lumbar, 155
Lamina aff ixa, 111
Lamina cribrosa,87
Lamina terminalis, 106, 107, 147
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Langerhans, islets of, 298
Laryngeal vein, superior, 235
Laryngeal artery

recurrent right, 126
superior, 34, 69, 74, 75, 136

Laryngeal inlet, 63, 66, 235
Laryngeal netve (Xl

external branch to, 74
inferior

anomalous right, 80
anterior and posterior branches of, 80
left, 80

internal branch ol. 75. 235
left, anterior and posterior branches of,

80
recurrent, 33, 71 , 76, 1 30, 206, 2O9, 21O,

21 1, 212, 226, 231, 232, 240
left, 7 4, 7 5, 76, 126, 193, 210, 21 1,

243,244
right, 7 4, 7 5, 80, 226, 235, 240

superior, 75, 76, 80, 130, 1 31 , 235
external branch of, 75,80, 126
fold over internal branch of, 66
foramen for internal branch of, 78
internal branches of, 62, 65, 71, 74,

7 5 , 7 6 , 7 8 , 8 0 , 1 2 6
Laryngeal plominence, 77
Laryngopharyngeal sympathetic

branch, 130
Laryngopharynx, 63

opened posterior view of, 66
Larynx ,  135,  167,  168,210

carlilage o1,77
innervation of, 168
intrinsic muscles of, 78

action of, 79
lateral dissection of, 78
median view of, 77
nerves of, 80
posterior view ot, 77, 78
right lateral view of, 77, 78
sensory branches to, B0
superior view of, 80

Lateral aperture (foranen of
Luschkaf, 109

Lateral funiculus, 115
Lateral nectus muscle, 84
Lateral r€ctus plane, 286

left, 268
right, 268

Lateral sulcus, 107
anterior, ascending, and posterior rami

of, 1 05
Latissimus dorsa tendon, 244, 245

left,244
Latissimus dorsi muscle, 152, 174,

177 , 179, 1 80, 1 81 , 188, 246, 249,
250, 258, 293, 424, 428, 433

costal origin of, digitations of, 254
fascia of, 428
insertion of, 420
small slip ol origin o1,421

Leg
anterior fascial compartment of, 522
anterior intermuscular seotum of. 522
cross section of, 522
deep fascia oI, 522,544, 546

posterior compartment, 522
fascial compartments of, 522

late'al,522
superior posterior, 522

Leg (Continued)
innervation of, 538, 539
interosseous membrane, 522
interosseous nerve of, 541
medial cutaneous nerves of, 538
muscles of

anterior view of, 519, 520
attachments of, 515
deep dissection of, 518, 520
lateral view of, 521
posterior view of, 516, 517
superficial dissection of, 5'16

posterior intermuscular septum of, 522
right, bones of, 513
surface anatomy of, 485
transverse intermuscular septum of, 522

L e n s , 8 1 , 8 8 , 9 0
axial MR image of, 150
axis of. 88. 89
capsule of, 87, 88
cortex of, 87, 88
equator of, 87, 88
nucleus of, 88, 89
supporting structures of, 88, 89
suspensory ligament of, 87, 88

Lenticufostriate artery, 1 40, 141, 1 43
anterolateral central, 139

Lentiform nucleus, 108, 141
globus pal l idus of ,  1 10
putamen of, 110
thalamus and, 1 10

Leptomeninges, 170
Lesser sac, 331
Levator anguli oris mu$cle, 54,123
Levator ani mu6cle, 263,284,312,

367,376, 411, 499
fibers to anal canal longitudinal muscle

from, 358
fibromuscular extensions of. 359
left, 356
levator plate ot, 356, 357
medial border of, 359
nerves to. 267.499
pelvic, 360
prerectal muscles from, 359
puborectalis part of, 391
tendinous arch of, 263, 356, 357, 358,

359, 364, 365, 370, 379, 392
Levator costae muscle, 176
Levator€s costarum muscle

brevis,176
longus, 176

Levator labii superioris alaeque
nasi muscler26,54, 123

Levator labii superioris muscle, 26,
54,123

Levator palpebrae superioris
muscle, 81, 83, 84, 86, 121

coronal CT images of, 151
fascial sheath of, 83
insertion of, 81

Levatof scapulae muscl'e, 27,32,
174, 177, 189, 424, 427, 477

insertion of, 421
nerves to, 129

Levator veli palatini muscle, 47, 51,
55, 64, 65, 67, 68, 93, 126

interdigitaging fibers of, 52
Lieberk0hn, crypts ol, 283
Lienogastric trunk, 302
Lienomesenteric trunk, 302

Ligamenta flavat 21
Ligaments. See a/so specific ligaments

of abdominal wall and viscera, 348
ol ankle,527
of elbow, 438
of foot, plantar view of, 528
of knee, 508, 509
pelvic,352-353,372
of wrist, 454,455

Ligamentum arteriosum, 206, 212,
221.229.231

node of, 208
prcnatal,229

Ligamentum flavum, in lumbar
puncture, 162

Ligamentum nuchae, 21, 152
Ligamentum teres, 229, 288,349

fissure for, 287
orenatal,229

Ligamentum venosumr 229
fissure fon 287
prenalal,229

Light, cone of, 93
Limen, of insula, 141
Limen nasi,37
Linea alba, 181, 188, 247, 249, 250,

258,259,331
axial CT images of, 350

Linea aspera, 489
Linea terminalis, 157, 353, 364, 370
Lingual artery, 23,32,34,59, 60, 69,

7 5 , 1 3 3 ,  1 3 6 , 1 3 8
d e e p , 5 1 , 5 9
dorsal, 59
tonsillar branch of. 64

Lingual glands lsercus glands of
von Ebnerl, 58

Lingual gyruE, 106
Lingual nerve, 23, 40,53,55, 59, 60,

122,  123,  131,  133,  134,  135
deep, 51

Lingual tonsil, 58
Lingual vein

common trunk for, 59
deep, 59, 70
dorsal, 59

L ingu la ,  15 ,  113,115,  144,  199
bronchi to, 202

Lip
frenulum of, 51
lower,51
ohiltrum of, 51
tubercle of, superior, 1
upper, 51

Lister's tubetcle. See Dorsal tubercle
of radius (Lister's)

Liver, 1 26, 1 96, 1 97, 272,278,293,294,
297,331, 339,342,347

anatomic lobes of, 289
anterior view o1,287
areator,329
arterial variations and collateral supply

of, 305
arteries of, 300, 301
bare area of,329,342
bed ot,287
caudate lobe of, 272,288
central veins of. 290
coronary ligament of, 274
cross section of, 297, 338
distributing vein of, 291

Atlas of Human Anatomy 1.23



Livet (Continued)
duct distribution in, 289
falciform ligament of, 255
fibrous appendix ol, 287
functional surgical segments of, 289
inferior border of ,268,275
in situ, 288
inlet venula of, 291
innervation of, 168, 326
intrahepatic vascular and duct systems

of, 290
intralobular arteriole of, 291
left lobe ol, 269, 275, 288
left triangular ligament of, 274
l igaments ot,287,312
lobes of, 289
low-power section of, 292
lymph pathways to, 184
normal lobular pattern of, 290
papillary process of, 287
parietal surface of, 289
periportal arteriole of, 291
perivascular fibrous capsule of, 290
portal arteriole of, 291
posterior lateral segment of, 289
posterior view of, 287
prenatal,229
quadrate lobe of, 275
right lobe of, 269, 275,288

axial CT images of, 350
round ligament ot, 229, 256, 27 5, 349
segments of, 289
structure of, 29
sublobular lobes of, 290
surfaces of, 287
topography of, 286
variations in form of, 288
vascular system of, 290
veins of, 291
visceral peritoneum of, 331
visceral surface ot. 287. 289

Liver plate cells, 290
Lobule (earl, 1
Locus ceruleus, 115
Longissimus capitis muscle, 175, 178
Longissimus cervacis muscle, 175
Longissimus erector spinae

musc le ,349
Longissimus muscle, 175, 331
Longissimus thoracic muscle, 175
Longitudinal esophageal muscle,

cricoid attachment of, 65, 67
Longitudinal intramuscular plexus,

326
Longitudinal ligament

anterior, 63, 65, 1 79, 187 , 263, 331 , 348,
349, 353, 362, 363

posterior, 22
Longitudinal muscle

conjoined, 392, 394
conjoined rectal, 393
of intestine, 326
rectal, 393
of tongue

inferior, 60
superior, 60

Longus capitis muscle, 27, 30
nerves to, 129

Longus colli muscle,30
Loops of Heiss, 367

Lower limb. See a/so Leg
arteries of. 500-502. 504
cutaneous innervation ot, 487 489
dermatomes of, 543
lymph nodes and vessels of, 546
muscles of, 490-503
neurovasculature of , 538-546
segmental innervation of movements of,

543
superficial nerves and veins of, 544

anterior view of, 545
oosterior view of. 545

surface anatomy of, 485
Lumbar artery, 171

fifth, 264
lower, anastomosis with, 255
right, 264

Lumbar curvature, 153
Lumbar disc herniation, 162

characteristic posture in, 161
clinical manifestations of, 161
left-sided lower, 161
level of and clinical features of. 161
surgical exposure of, 161

Lumbar disc protrusion, 161
Lumbar enlargement, 161
Lumbar ganglion, 167, 318
Lumbar lymphatic trunk

to cisterna chyli and thoracic duct, 343
right and left, 316

Lumbar lymphatic trunk ganglion
lower,228
upper, 228

Lumbar lymph nodes,266
Lumbar nerve, 161
Lumbar nucleus pulposus,

herniated, 161
Lumbar plexus, 160, 496, 498, 538, 539

muscufar branches trom, 267
Lumbar puncture, 162
Lumbar region, 268
Lumbar spinal nerve, 161 ,179

dorsal and ventral roots of, 170
dorsal rami of, 177
origin of, 170

Lumbar triangle (of Petitf, 152,254
internal obl ique muscle in, 174

Lumbar trunk
ascending, 195, 263, 265, 332
left, 266
right, 266

Lumbar vein, ascending, 332
Lumbar Yertebra

anterior view of, 171
arteries of, 171
assembled, 153
body of, 153
cross section through, 170
dura mater of, 162
foramen of, 155
inferior articular process of, 155
inferior vertebral notch of, 155
intervertebral disc of, 155
lamina disc of, 155
left lateral view of, 155
mammillary process of, 155
muscles of, 179
pedicle, sectioned of, 179
posterior view of , 153
radiographs of, 156
spinous process of, 155

Lumbar vertebra (Continued)
superior articular process of, 155
superior vertebral notch of, 155
superior view of, 155
transverse processes of, 248
transverse process of, 248

Lumbocostal ligament, 330
Lumbocostal triangle, 195
Lumborum muscle, interspinalis,

t / o

Lumbosacral articular surface, 157
Lumbosacral fascial sheath, 462
Lumbosacral trunk, 267, 496, 498,

499, 538, 539
Lumbosacral vertebrae

inferior articular process of, 159
invertebral foramen of, 159
lamina of, 159
ligaments of, 159
ligamentum flavum of, 159
pedicle of, 159
spinous process of, 159
superior articular process of, 159
transverse process of, 159

Lumbrical fascial sheath, 460
Lumbrical muscle, 465, 533, 534, 536

deep tibial nerve branch to, 541
in fascial sheaths, 460
first, 541
fourth, 460

in fascial sheath, 460
innervation of, 465, 541
schema of, 463
second, 460, 541

in fascial sheath, 460
tendons of, 535
third, 460

in fascial sheath, 460
third and fourth, 476, 541

Lumen,326
Lunate, 376,456,487

anterior (palmar) view of, 452
area for, 439
coronal section of,455
posterior (dorsal) view of, 452
radiograph of, 457
Lunate sulcus, 105
Lungs, 1 67, 168, 170, 342
anterior border of, 1 96
anterior view of, 200
apex of, 196, 197
area for esophagus in, 1 96
area for trachea in, 196
bronchopulmonary segments of, 200,

201
cardiac impression of, 196
cardiac notch of, 196, 198
diaphragmatic surface of, 196
great vessels of, 206
groove for esophagus in, 196
hilum of, 196
horizontal f issure of, 196, 197, 198
inferior border of, 196
inferior lobe of, 198, 200

medial view of, 199
in situ, anterior view of, 198
left, 197, 211, 215, 243, 245

bronchopulmonary segments of, 200,
201

inferior lobe ol,2O1 ,293
medial view of, 199
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Lunate (Continued)
oblique fissure of, 244
superior lobe of, 201 ,242

left medial,  198
l ingula of superior lobe of, 198
lobes of, 198
lymph nodes of, 208
lymph vessels and nodes of, 208
lymph vessels of, 208
medial view of. 198. 199
middle lobe of. 198. 200
oblique f issure of, 196, 197
right, 1 93, 1 96, 1 97, 1 98, 21 1 , 243, 244,

245
bronchopulmonary segments of, 200,

201
inferior lobe ot. 201 . 293
medial view of, 199
middle lobe of, 201
superior lobe of, 201

root of, 193
spinal nerves to, 170
superior lobe of, 198,2O0,242
topography of

anterior view of, 196
posterior view of , 197

Lunotriquetral ligament, 454
Lunula, 223
Luschka, foramen of, 19, 108, 109
Lymphatic drainage, from prostate

gland, 408
Lymphatic duct, 208
Lymphatic pathway, hand, 468
Lymphatics

apical collecting vessels, 73
basal collecting vessels, 73
central collecting vessels, 73
marginal collecting vessels, 73

Lymphatic trunk, 316
Lymph fol l ic le,58

of stomach, 276
Lymph nodes

aortic, lateral, 266, 343, 406
axillary,428

central, 428
pectoral (anterior), 428

bronchopulmonary, 1 99, 208, 230,231
buccinator, 72
cel iac, 266, 314, 315
cerv ica l ,  72 ,73 ,208

anterior deep,72
anterior super{icial, 72
deep lateral, 73
rnferior deep, 72,208
inferior deep lateral, 72
posterior lateral superficial, 72
superior deep lateral, 72
superior lateral superior, 72
transverse chain o'f ,72

col ic, 31 7
of female pelvis and genitalia, 406
of female perineum, 407
gastro-omental,  314
of head and neck, 72
heoatic. 314
inguinal, 266
interoectoral. 184
of kidneys and urinary bladder, 343
of large intestine, 31 7
of lower l imb, 546
of lung, 208

Lymph nodes (Continued)
of male pelvis and genitalia, 408
of mammary gland, 184
mediastinal,  243
pancreatic,3lS
pancreaticoduodenal, 31 5
paracol ic, 317
of pelvis and genitalia, 408
perianal, 317
of pharynx and tongue, 73
phrenic, 184,266
of posterior abdominal wall, 266
pretracheal, 74
rectal,  317
s i g m o i d , 3 1 7
sinuatrial, 225
of small  intest ine, 316
s p l e n i c , 3 1 4
of  s tomach,314
subclavian, 184
submandibular, 60, 73
submental, 73
subpy lo r ic ,314
superior tracheobronchial, 244
suprapyloric, 314
tracheobronchial

inIerior,245
of upper l imb, 483
visceral, 266

Lymphoid nodule
aggregate, 283
of i leum, 280
of jejunum, 280

Lymph vessels
drainage routes of, 204
of female perineum, 407
of head and neck, 72
of kidneys and urinary bladder, 343
of large intestine, 317
of liver, 291
of lower l imb, 546
of lung, 208
of male pelvis and genitalia, 408
of mammary gland, 184
of pelvis and genitalia, 408
of posterior abdominal wall, 266
of small  intest ine, 316
of stomach, 314
of trachea,2O2
of upper l imb, 483

M

Macu la ,90
fovea centralis in, 90

Macular arteriole
inferior, 90
superior, 90

Macular zone, 120
llagendie, foramen of, 108
Magnetic resonance imaging (MRII

o f  head,  149,150
pelvic, 397

Mallear fold
anterior, 93
posterior, 93

Mafleolar arlely
anterior lateral, 530
anterior medial,  530

Malleolus,92
arterial network of, 520
lateral, 485, 51 3, 51 4, 520, 521 , 530, 531

articular facet of , 51 3, 514
radiograph of, 54

media l ,  485,  513,  514,  517,  518,  519,
530, 531

articular facets of, 514
radiograph of, 54

Malleus,96
anterior orocess of. 93
handle of, 93
head o f ,  92 ,93 ,124
lateral process of, 93
lateral view of, 93
neck of, 93
superior ligament of, 93

Malpighian corpuscle, 336
Mammary gland

anterolateral dissection of, 182
aderies of, 183
lobules of, 182
lymph vessels and nodes of, 184
sagittal section of, 182
subcutaneous tissue layer of, 182
suspensory ligaments of, 182

Mammiffary body, 106, 107,112, 114,
147

llammillary pnocess, lumbar, 155
llammillothalamic fasciculus, 1 06
Mammillothalamic tract, 147
Mandible, 15

of adult
anterolateral superior view of, 15
left posterior view of, 15

ofaged persons, l5
alveolar part of, 15
angle of, 15
base of, 15
body of, 15,27
condylar process of, 15
coronoid process of, 15

temporalis muscle insertion to, 54
head of, 15
of infant, 15
l ingula of, 15
mental protuberance of, 15
mental spines of, 15
mental tubercle of, 15
neck of, 15
oblique l ine of, 15
pterygoid fovea of, 15
ramus of, 15,25,27

Mandibular canal, 60
Mandibular foramen, 15

inferior alveolar nerve entering, 46
l landibular fossa, 12, 16
llandibular lymph node, 72
Mandibular nerve (V"1, 11,24, 46,86,

122, 125, 1 31 , 1 33, 1 34, 1 35
anterior division of, 46
lateral view of, 46
marginal,25,31
medial view of, 46
meningeal branch of, 10,86
motor root of, 46
posterior division of, 46
sensory root of, 46

Mandibular notch, 15
Manubriosternal joint, 1 86
llanubraosternal junction, 245
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Manubriosternal synchondrosis, 419
Manubrium, 186, 198, 243,244,419
Marginal artery, 307, 323

of large intestine, 307
left,  216

Marginal plexus, 323
Marginal sulcus, 106
Marshall, ligament ol, 221
Masseteric artery, 40, 54, 55
Masseteric nerve, 40, 54, 55, 122
Masseter muscle, 25, 27, 28, 47, 60, 61

axial CT image of, 150
axial MR image of, 150
deep part of, 54
insertion of, 54
superficial part of, 54

Mastication, muscles of, 54,55
Mastoid angle, 9
Mastoid antrum, 94
Mastoid canaliculus, 10
Mastoid cel ls,94
Mastoid emissary vein, 10, 137
Mastoid foramen, 10
Mastoid process, 14, 25, 27, 28, 29,

3 0 , 3 4 , 5 3 , 5 9 ,  1 7 6
Maxil la,2, 6, 38

alveolar process oI, 2, 4, 6, 1 3, 38, 48
anterior nasal spine ol,2, 4,6, 36, 38
at birth, 50
frontal process ot,2, 4,36, 38, 81
incisive canal of, 6, 38, 40
incisive fossa of, 8
infraorbital foramen ot, 2, 4, 12
infratemporal surface of, 4
maxillary sinus in, 50
medial palatine suture of, 8
nasal spine of, anterior, 36
nasal surface of, 6
orbital surface of, 2
palatine process of, 5, 6, 8, 14, 37, 38,

52,56
tuberosity ot,4, 14
zygomatic process of, 2, 8

l laxif lary arte;y, 16,34, 40, 54,71,
1 0 0 , 1 3 1 , 1 3 4

branches of, 40
lfaxillary bone,47
Maxillary nerve {Vrf, 45, 86, 121 ,

1 3 1 , 1 3 3 , 1 3 4 , 1 3 5
dental and gingival branches of, 45
meningeal branch of, 86,122
nasal branch of, 122
pharyngeal branch ot, 122
posterior superior lateral nasal branch of,

4 2 , 4 3
llaxillary plexus, 131
Maxiflary sinus, 3, 5, 44, 47, 48, 49

alveolar recess of, 48
axial MR image of, 150
coronal CT images of, 151
growth of, 50
infraorbital recess of, 48
mucous membrane of, 45
with opening into semilunar hiatus, 50
openings of, 37, 38, 48, 49, 50
postganglionic fibers to vessels and

glands of, 44
sagittal MR image of, 149
zygomatic recess of, 48

Maxillary vein, 85
McBurney's point, 283

Medial rectus muscle, 83
Median apertune lloramen of

Magendief, 109
Median nerve, 429, 433, 446, 447, 454,

460, 465, 474,475
anterior interosseous part oI, 476
anterior view of, 475
articular branch of, 475
branches to thenar and lumbrical mus-

cles, 465
in carpal tunnel, 461
common palmar digital branches of, 460
communicating branch with ulnar nerve,

4 I O

communicating with ulnar newe,475
to cutaneous innervation, 475
palmar branch ol, 446, 447, 475, 481
palmar digital branches ot,473, 481
palmar view of, 475
posterior view of, 475
proper palmar digital branches of, 469
recurrent branch ol, 47 4

to thenar muscles, 460
lledian sulcus, dorsal, 115
llediastinal lymph nodes, 184

anterior, pathway to, 184
posterior, 266

llediastinum
anterior lung area lor, 194
cross section of. 241
fat pad in, 231
left lateral view of, 231
right lateral view of, 230
superior, great vessels of, 206

tedufla oblongata, 11, 106, 124, 134,
135,  168,324,345

axial MR image of, 150
cross section of, 124
lower part of, 135
nuclear layer of, 1 13
sagittal MR image of, 149

lledullary artery
anterior segmental,  171, 172
posterior segmental, 1 71

tedullary lamina
external, 1 1 1
internal, 111

lledullary (renall lymph vessels,
J4J

lledullary vein
anteromedian, 144
anterior segmental, 1 73
anteromedian, 144
posterior, 173

Medullary velum
inferior, 106, 1 13
superior, 1 06, 1 1 3, 1 1 4, 1 1 5

lleibomian glands, 81
lleissnerts plexus. See Submucous

(Meissner's) plexus
Membranous ampulla

anterior, 95
lateral, 95
posterior, 95

llembranous septum
atrioventricular parl ot, 222, 223, 225
interventricular part ot, 223, 225

lleningeal artery, 99, 100
accessory, 1 1 , 40, 1 00
anterior, 85
left middle, 136

lleningeal artery (Continued)
middle, 40, 55, 99, 1 00, 1 02, 1 31 , 1 38
posterior, 11

lleningeal nerve, 45
lleningeal plexus, middle, 131
teningeal vein, middle, 102
lleningeal vessel gnooves

anterior, 9
middle, 6, 7, 9
posterior, 9

Meningeal vessels, middle, 10
Meninges, 10,136

arteries of. 99, 136
innervation of, 325
spinal, 102,324,325
superficial veins of, 102
veins of. 99

Meningohypophyseal ttunk' 100
Meniscofemo?al ligament,

posterior,508, 509
Meniscus,455

lateral, 507, 508, 509, 51 1
horns of, 508

medial, 507, 508, 509
horns of, 508

Mental foramen, 15
Mentafis muscle, 26, 54, 123
Mental nerYe, 24, 46, 71, 122
Mental plotuberance, 1
llesencephalic vein

lateral,144
posterior, 144, 146

Mesenteric artery
inferior, 270, 278, 307 , 308, 318, 323,

329,332,340, 341
superior, 179, 27O, 281, 298, 301, 305,

306, 307, 308, 31 9, 321,322,328,
332,339,340,342

common ongrn of, 302
relat ions of,310
in root of mesentery 270

llesenteric ganglion, 126
inferior, 165, 167, 318, 323, 409
superior, 1 65, 1 67, 168, 267 ,298, 31 8,

320, 322, 323, 324, 325, 328, 344,
345, 346, 409

Mesenteric lymph nodes, 315
inferior, 266, 317
superior, 266, 314, 317, 321

Mesentericoparietal necess, 179,
270.271

Mesenteric plexus
inferior, 165, 318, 323
superio( 1 65, 1 66, 31 8, 31 9, 32O, 322,

328
Mesenteric vein

inferiol'' 27O, 298, 31 1, 312, 313, 315
superior, 179, 279, 306, 31 1 , 31 2, 31 3,

338, 339, 342
cross section of, 338
relat ions of,310

Mesenteric vessels, supeTiotr 278,
349

Mesentery
of ileum, 280
of lejunum, 280
peritoneal layers of, 326
root of,  270, 274,278,296, 298, 310,

340, 362, 363
superior mesenteric vein and, 310

of small intestine, 349
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lf esoappendix, 281, 283, 322
llesocolic taenia, 281, 282, 284
llesocolon

sigmoid, 27 1, 284, 3O7, 329, 340
attachment of, 274

transverse, 269, 27 0, 27 1, 272, 27 3, 27 8,
284,307

attachment of, 298, 299
llesometrium, 371
llesonephric lwolffianl duct, 389
llesonephric tubule

vestigial, 390
Mesosalpinx,369

laminae of, 372
Mesothelial septum, 169
l lesovarium,370

laminae of, 372
Metacarpal artery

dorsal. 469. 530
palmat 465

Metacarpal bone,456
anterior (palmar) view of, 452
base of, 456
tifth,444

base of, radiograph of, 457
head of. 456
posterior (dorsal) view of, 452
second, 445
shaft of, 456
third, 456

lletacarpal ligament
deep transverse, 465
dorsal, 455
palmar, 465
superficial transverse, 480

lletacarpal vein, dorsal, 468
lletacarpophalangeal lMPl ioint, 458
lletacarpophalangeal lllPl

ligament,458
tetaphyseal arcuate ligament, 455
lletaphysis, nutrient arterial

branch lor 471
lletatarsal artery

dorsal, 530, 535, 536
anterior perforating branches of, 535
posterior perforating branches of, 535

plantar, 535, 536
anterior perforating branches of, 535

Metatarsal bone, 523, 524, 536
base of, 523
fifth, 523

tuberosity ot,523,530, 535, 536, 537
first,  523, 524,537
fourth, 523
head of, 523
plantar view of, 523
second, 523
shaft of, 523
third, 523
tuberosity of, 523, 524,537

lletatarsal ligament
deep transverse, 536
dorsal, 536
plantar, 528, 536
superf icial transverse, 532

Metatarsal vein, dorsal, 544
Midbrain

axial MR image of, 150
sagittal MR image of, 149

Midclavicular line
left, 268
right, 268

Midline gnoove, 58
Midpalmar space, 460, 462
Minute arteries, of finger, 471
Mitral cel l ,  119
Mitraf valve, 213,225

anatomy of, 223
anterior cusp of, 222,223,224
commissural cusps of, 222
fibrous ring of, 222
leaflet of, 246
left fibrous ring ol,222
posterior cusp of, 222,223,224

Molar teeth
first, 56
growth of, 50
second, 56
third, 56

Monro, foramen of. See Interventricular
foramen (of Monro)

llorgagni, hydatid of. See Vesicular
appendix (hydalid of Margagni)

llorison's pouch. See Hepatorenal
recess (Morison's pouch)

llouth
afferent innervation of, 62
floor of, 53
nerves of, 62
roof of, 52

anterior view of, 52
posterior view of, 52

Mucosa, intestinal, 279, 280
Mucous cell, stomach, 276
lltllerian duct. See Paramesonephric

(miillerian) duct
Multifidus mu3cle, 176
lluscles. See also specific rnuscles

anorectal, 394
of arm

anterior view of. 430
posterior view of, 432

of back, 174,175,176
deep layers of, 176
intermediate layers of, 175
supedicial layers of, 174

of dorsum of foot, 530
of duodenum, 279
of esophagus, 234
extrinsic eye,84
of face. 1 23
of facial expression, 26, 60
of foot, 536
of forearm, 440, 441, 446, 447, 448
of hand, 465
of hip and thigh, 492-493

lateral view of, 494
posterior view of, 495

innervated by femoral nerve, 538
innervated by obturator nerve, 540
of large intestine, 284
of larynx, 78
of leg

anterior view of, 520
attachments of , 515
deep dissection of, 516, 520

posterior view of, 518
intermediate dissection of. 517
lateral view of, 521
posterior view of, 517

lfuscles (Continued)
superficial dissection of

anterior view ot, 518, 519
posterior view of, 516

of lower limb, 485
of mastication, 54, 55
of neck

anterior view of. 28
lateral view of, 27

of pharynx, 65, 67, 68
lateral view of, 68

of rotator cuff, 425
of shoulder, 424
of small intestine. 280
of sole of foot

first muscle layer of, 533
second muscle layer of, 534
third muscle layer of, 535

of stomach, 277
of thigh, 492495
of tongue, 59, 60
of vermiform appendix, 283

Ituscular artery, 90, 91
lluscularis mucosae, 276

of anal canal and rectum, 394
tuscular vein, 90

nerve,429,43O,
433, 435, 447, 449, 474, 475, 480

terminal part of, 446, 469,479,482
Musculophrenic artery' 189, 198, 21 1,

215
Musculophrenic vein, 189, 256
ifyelencephalon, 423. See a/so

Medulla oblongata
llyenteric (Auerbach'sl plexus' 326
llylohyoid groove, 15
llylohyoid line, 15
lfyfohyoid muscle, 27, 28, 29, 31, 32,

34, 53, 59, 60
median raphe between, 53
nerve to, 55, 60

llylohyoid nerve, 16, 40, 46, 53, 122
llyometriumr 371

N

Nai l  bed,471
Nail  matr ix,471
Nail root, 471
Nares

anterior, 1
posterior, 14

Nasal artery
dorsal, 23, 36, 40, 81 , 85
external, 36
lateral, 36

Nasaf bone, 1, 2, 4, 6, 12, 36, 38, 39
at birth, 50

Nasal cavity, 82,83
arteries of, 41
autonomic innervation of. 44
bones of, at birth, 50
floor of. 37
growth of, 50
lateral wall of, 37, 38
medial wall of, 39
newes ot,4244
postganglionic fibers to vessels and

glands of, 44
speculum view of, 37

Nasal cleft. See Intergluteal cleft
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Nasal concha
axial MR image of, 150
highest, 38
inferior, 37, 38, 82

coronal CT images of, 151
ethmoidal orocess of. 38
growth of, 50
sagittal MR image of, 149

middle, 2, 6, 37, 38, 48, 50, 82
growth of, 50

superior, 6, 37, 38
lower border of, 50

Nasalis muscle, 123
alar part ol, 26,76
transverse part of, 26, 36

Nasal meatus
atr ium of middle, 37
inferior. 37. 82

opening into, 50
midd le ,37

atrium of, 37
opening into, 49

superior, 37, 50
l{asal nerve

external, 36
inferior lateral,  131
posterior, 131 , 133
posterior superior, 1 31

Nasal retinal arteriole
inferior, 90
superior, 90

Nasal retinal venule
inferior, 90
superior, 90

Nasaf septum, 39, 41, 42,47, 48,63,66
axial MR image of, 150
cartilage of, lateral process of, 38
coronal CT images of, 151
groMh of, 48

Nasal sl i t ,  11
Nasal spine

anterior, 39
oosterior. 39

Nasal vein
dorsal, 23
external, T0

Nasal yestibule, 37, 39
Nasoci l iary nerve (V,f,  83, 86, 121 ,

122, 131, 132
infratrochlear nerve from, 45

Nasofrontal vein, 23, 85
Nasolabial lymph node, 72
Nasolabial sulcus, 1
Nasolacrimal canal, opening of,38
Nasolacrimal duct, 82

in nasooptic furrow, 50
open ing  o f ,37 ,82

Nasolacrimal foramen, at birth, 50
Nasooptic furroq 50
Nasopafatine nerve lV2l, 10,42, 43,

44 ,62
communicating with greater palatine

nerye,42
passing to septum, 43

Nasopharynx, 92
airway to, 37
sagittal MR image of, 149

Navicular bone, 536, 537
plantar view of, 523
tuberosity of , 523, 524, 536

Navicular fossa, 361, 385

Neck
arteries of, 504
autonomic nerves in, 130
bony framework of, 185
cervical olexus in. 32
cutaneous nerves of, 24
fascial layers of, 28
lymph nodes and vessels of, 72
muscles of, 27

anterior view of, 28
oosterior view ot.27

nerves of, 24
posterior triangle ol, 174, 188
suoedicial veins and cutaneous nerves

of, 31
surface anatomy of, 1

Nephron
Henle's loop of, 337
schema of, 336

Nerves. See a/so specific nerves
abdominal, 258
of abdominal wall ,267
oI back,177
to blood vessels, 228
cochlear fibers of, 96
cutaneous

of arm and shoulder, 479
of forearm, 480

of head and neck,224
of upper l imb, 479, 481
of wrist and hand, 473

of esophagus, 240
of external genitalia, 409
of female pelvic viscera, 412
of female oerineum and external

gen i ta l ia ,413
of female reproductive organs, 415
of f ingers, 471
of forearm, 480
ot hand,472

oalmar view of. 466
of heart, 226,227
of hip and buttock, 503
of kidneys and ureters, 344,345
of large intestine, 323,324
of larynx, 80
of liver and biliary tract, 327
of lower limb. 544. 545
of male external genitalia, 409
of male pelvic viscera, 410
of male oerineum. 41 1
of mouth, 62
of nasal cavily,42-44
of neck, 130
of pancreas, 328
of shoulder, 477
of small  intest ine. 322.324
of spinal cord and vertebral column, 173
of stomach and duodenum, 319,320
of suprarenal glands, 345, 346
of thigh, 500, 501, 540
of tracheobronchial tree, 210
of upper l imb, 473
of urinary bladder, 344
of wrist. 461 . 472

Neuroendocrine G ceaat 276
Neurohypophysis, 140, 147, 148
Neuropathways, in partur:taonr 415
Neurovasculature

of arm, 435
of lower limb, 538-546

Newborn, skull of, 12
l{ippfe, 181 , 182

left,  196
right, 196

Nodose ganglion, 135
Nodule

cerebellar, 144
inferior vermis, 113

Nose. See a/so Nasal cavitv
ala of, 1
anterolateral view of, 36
cross section of, 47
inferior view of, 36
lateral crus of, 36
medial crus of, 36
surface anatomy of, 1

Nostril, 1
Nuchal line

inferior, 14
of  sku l l ,  174 ,175,176

Nucleus ambiguus, 117, 126
Nucleus pulposus, 155, 162

lumbar, 19
l{utrient artery, femoral, 504, 513
ilutrient fotamen, 489, 51 3

o
O b e x , 1 1 5
Oblique aponeurosis, 261

external, 25O, 251, 260, 261, 349
internal. 253.257

Oblique cord, 438, 439
Oblique fissure, 198

external. 188.331
internal, 188, 189
of left lung, 244

Oblique muscle
external, 174, 175, 177 , 179, 182, 192,

247, 249, 250, 259, 263, 330, 424,
494

aponeurosis of, 250, 252, 259, 349
aponeurotic parl ot, 249
cross section of, 338
digitations of, 254
muscular parl oI,249

inferiot 121
internal, 17 5, 179, 25O, 259, 261, 263,

330
aponeurosis oI, 252, 349
in lumbar tr iangle, 174
tendon of origin of, 179

superior, 83, 84, 86, 118,121
Oblique popliteal ligament, 508
Oblique vein, left atrial, 214, 215, 221
Obliquus capitis inferior muscle'

175.  176.178
Obliquus capitis superior muscle'

1 7 5 , 1 7 6 , 1 7 8
Obturator anastomotac vein, 265
Obturator anastomotic vessels,

262,363
Obturator artery, 259, 264, 340, 369,

376, 398, 400,402,403, 410, 504,
512

acetabular branch of, 487
anterior branch of, 487
posterior branch of, 487

Obturator canal, 352, 358, 364, 365,
369, 402, 501

Obturator crest, 352, 486,487
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Obturator externus muscle, 489, Occipital sinus, 103, 144 Omentum (Continued)
493, 539 groove for, I blood vessels to right margin of, 348

attachments of, 489, 491 Occipital sulcus, transyerse, 105 posterior layer of, 319
Obturator lotamen, 248 Occipital vein, 23 right free margin of, 278,279,298

anteroposterior radiograph of,488 internal, 146 Omohyoid musole, 29,31 ,34,53, 189,
radiograph of, 355 Occipitofrontalis muscle 198,420,424,428,429

Obturatorgroove,436 frontal bel lyof, 123 inferiorbel lyot, 1,27,29,31 ,32, 128,
Obturator internus muscle, 263,376, occipital belly of, 123, 178 129,427

398, 41 1, 495, 499, 503 Occipitotemporal artery, 142 invested by cervical fascia, 188
attachments of, 489, 491 Occipitotemporal gyrus invested by fascia of infrahyoid muscle,
nerve to, 499, 503 lateral, 106, 107 428
obturator fascia of, 364, 392, 402,411 medial, 106, 107 nerve to, 32,71 31

Obturator internus tendon,359 Occipitotemporal sulcus, 106, 107 origin of,420
Obturator lymph node, 406 Oculomotor nerve (llll, 84, 86, 101 , superior belly of , 27 , 28, 29, 31 , 32, 128,
Obturator membrane, 263, 352, 370, 1 1 4, 1 1 6, 1 1 7, 166 129

487 branch of, 168 Ophthalmic artery, 1 1, 23, 40, 83, 86,
Obturator nerve, 267,340,376, 498, distribution of, 118 132, 140, 143

499,538,539,540 inferior branch of,83,86 continuation of,85
accessory, 267 , 498 inferior division of , 1 18, 121 muscular branch off, 85
articular branch of, 539 schema of, 118 supraorbital branch from, 69
cutaneous branches of, 501, 544,545 superior branch of, 83, 86 supratrochlear branch from, 69
cutaneous branch of,539 superiordivision of, 118, 121 Ophthalmic nerye (Vrl,  24,45, 121,
to knee joint, 539 Oculomotor nucleus, 116, 117 , 121, 122, 132, 133, 134, 135
posterior branch of, 539 437,438,441,444 external nasal branches of, 122

Obturator-pubic arterial anastomo. accessory, 132 internal nasal branches of, 122
sis, 259 Odontoblast layer, 57 lacrimal, frontal, and nasociliary

Obturator vein, 31 1, 376 Olecranon, 436 branches of, 11
Obturator vessels, 259 Olfactory bulb, 107 tentorial branch of, 86, 122

right, 403 cel ls of,  119 Ophthalmic vein
Occipitaf artery, 23, 34, 100, 178 contralateral, 119 inferior, 85, 91

descending branch of,34 Olfactory cel ls, 119 superior,83,85,91
mastoid branch of, 100 Olfactory mucosa, 119 Opponens digiti minimi muscle,
medial, 1 42 Olfactory nerve (ll, 1 19 465, 476
meningeal branch of, 23 bundles of, 11 Opponens pollicis muscle, 461 , 465,
occasional branch of, 1 1 distribution of, 118 475
sternocleidomastoid branch of, 34 fibers of , 1 18, 1 19 Optic canal, 2, 6, 1 1 , 83

Occ ip i ta l  bone,  4 ,7 ,8 ,9 ,12  schema o f ,  118,  119 Opt ic  ch iasm.48,104,106,  107,  114,
basifar part of, 6, 8, 9,22,30,37, 38, 39, Olfactory nucleus, anterior, 1 1 9 140, 141, 145, 146, 147

52, 65, 66, 67 Olfactory stria Optic disc, 90
clivus of, 22 tateral, 119 Optic nerve (lll, 83, 86, 87, 90, 106,
condylar canal and fossa of, 8 medial,  1 19 107, 1 13, 132,143, 144
condyle o1,9, 30, 128 Olfactory sulcus, 107 coronal CT images of, 151
external occipital crest of, I Olfactory tract, 106, 107, 114 distribution of, 118
external occipital protuberance of,4,6,8 lateral nucleus of, 119 external sheath of,91
foramen magnum of, 6 Olfactory trigone, 119 internal sheath of, 91
hypoglossal canal of, 6 Olfactory tubercle, 119 vessels of, 91
in fe r io r  nucha l  l ineo f ,  S  Ol ive ,  114,  117 ou tersheath  o f ,32 ,83 ,87
inferior petrosal sinus groove of, 6 Omental appendices, 272,284 sagittal MR image of, 149
internal occipital crest of, 9 Omental arterial arch,305 in visual pathway, 120
internal occipital protuberance of, 9 Omental artery, 305 Optic radiation, 120
jugular foramen of , 6 Omental bursa, 272, 331 Optic tract, 1 07, 108, 112, 114, 144
jugular process of, 30 cross section of, 273 Oral cavity, 39, 48, 52-53, 63. See a/so
pharyngeal tubercle of, 8, 63 lesser sac of, 273 Lip; Mouth; Teeth; speclflc pans
superior nuchal line of, 83 posterior wall of, 349 of oral cavity
transverse sinus groove of, 6 posterior wall of, parietal peritoneum on, coronal CT images of, 151

Occipital condylc, 9, 30, 128 331 inspection of, 51
Occipital crest, external, 14 stomach reflectedin,2T2 Oral rcgion
Occipitaf fobe, 105 superior recess of, 272,274,287 arteries of, 69

projection on, 120 Omental foramen (of Winslowl, 272, nerves of,71
Occipital lymph node, 72 273,275,288, 331 veins of, 70
Occipital nerve probein,272 Ora serrata,87,89,90

greater, 24, 177, 178 Omental taenia, 281, 284 Orbicularis ciliarls, 89
from C2 dorsal ramus, 129 Omentum Orbicularis ocula muscle, 123

lesser, 32, 129,177,178 qreater, 269,271,273,284,288, 339 orbital part of,  26
third,24,177, 178 anterior layers of, 294, 319 palpebral part of, 26

Occipitaf pole, 105 attachment of gastro-omental vessels Orbicularis oris rnuccle, 26, 36, 54,
sagittal MR image of, 149 to, 274 81 , 123

Occipital protuberance posterior layers of, 319 Orbiculus ciliaris, 89
external, 14, 152 lesser, 273, 275,288 Orbit
internal, 9 anterior layer of, 319 arteries and veins of, 85

attachment of gastric aftery,274 fascia of, 85
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Orbil (Continued)
fat in. 48. 83

axial MR image of, 150
growth of, 50
lateral dissection of, 49
medial wall of, 48
muscle attachments and nerves and

vessels entering, 83
nerves of, 86
right, frontal, and slightly lateral view of, 2

Orbital fat body, 83
Orbital fissure

inferior. 14. 83
superior, 83

Orbital gyrus, 107
Orbital muscler 43
Orbital operculum, 105
Orbital septum,81
Orbital sulcus, 107
Orbital surface,2
Orbitofrontal artery, 1 41, 142

lateral, 139
medial,  139

Oropharynx, 233
opened posterior view of, 66

(tsteomeatal unit, 37
Otic capsule,96

anterolateral view of, 95
Otic ganglion, 55, 122, 123, 125, 131,

1 3 3 , 1 3 4 , 1 3 5 , 1 6 8
schema of, 134

Oval windoq 12,95
base of stapes in, 92
fossa of, 94
stapes in, 93, 96

Ovarian artery, 341, 412
left, 329
right, 318, 322
ureteric branch from, 341

Ovarian plexus, 344, 412, 415
r igh t ,318

Ovarian vein
left, 31 1, 329,332
right, 31 1, 332

ovarian vessels, 332, 34O, 362, 364, 4O4
left, 31 1
right, 31 1
tubal branches of, 404

Ovarn 340, 360, 362, 369, 370, 389, 41 0,
4 1 2 , 4 1 5

ligament of, 360, 362, 369, 370, 371
right,372
suspensory ligament of, 360, 362, 369,

370,371,372,389,  400
ovarian vessels in, 364

P

Pain
pathway of, 325
referred, common areas o'f ,327

Palate
growth of, 50
hard, 48, 63, 64
postsynaptic fibers to vessels and

glands of, 44
soft,  37, 39, 51, 63, 64, 66

Palatine aponeurosis, 52
Palatine artery

ascending, 40
greater, 52

Palatine artery (Conti nu ed)
greater descending, 40
left, 40
lesser, 40
lesser left, 40
lesser right, 40
right, 40

Palatine bone, 39
at birth, 488
greater, 71
horizontal plate of, 14, 37,38,39, 52, 56
lesser, 71
lesser palatine foramen of, 39
nasal crest of, 39
orbital process of, 2, 38
perpendicular plate of, 38, 39
posterior nasal crest of, 39
posterior nasal spine of, 38
pyramidal process of, 14
sphenoidal process of, 38

Palatine folds, transverse, 52
Palatine foramen

greater ,  S ,  11 ,38 ,56
lesser, 8, 1 1, 38, 39, 52, 56

Pafatine gland, 52, 63, 64
Palatine nerve

communicating with nasopalatine nerve,
42

descending, l33
greater, 11, 42, 43, 44, 45, 52, 62, 122,

1 3 1 , 1 3 3
lesser, 42, 43, 45, 52, 62, 122, 131 , 133
oosterior inferior lateral nasal branch

from.42.43
Palatine process, 14, 38, 52, 56
Palatine raphe, 52
Palatine suture

median, S
transverse, 8

Palatine tonsil, 51 , 52, 58
Palatine vein, 70

external, 70
Palatine vessels, greater, 10
Palatoglossal arch, 51 , 58
Palatoglossus rnuscle, 52, 58, 59, 64,

126
in palatoglossal arch, 60

Palatopharyngeal arch, 51, 58, 64, 66
Palatopharyngeal nuscle, 58
Palatopharyngeal sphinctet

lPassavant's ridgel, 65
Palatopharyngeus muscle, 52, 59,

126,235
Pafmar aponeurosis, 442, 446, 454,

462,480
reflected, 460
septa from, 460

Palmar arch, deep, 465
Palmar arterial arch

deeo. 465
superficial, 460

Palmar artery
deep, computed tomography of, 484
superficial, computed tomography of,

484
Palmar carpal arterial arch, 465
Pafmar carpal ligament, 446, 447,

454,460
Palmar credse, proximal, 418

Palmar digital artery
common. 462.465
proper,462,471

Palmar digital nerve
common,476
proper palmar, 476

Palmaris brevis muscle, 476
Palmaris longus muscle, 442,446,

448.450.475
Palmaris longus tendon, 418,420,

446, 447, 454, 460
Palmar ligament, 471

Palmar venous arch, superficial,
460

Palpebral arterial arch, 85
Palpebral artery

inferior lateral, 85
inferior medial, 85
lateral, 85
median ,85
superior lateral, 85
superior medial, 85

Palpebral coniunctiYa, 81
Palpebral ligament

lateral, 81
medial,  81 , 83

Pafpebral nelver24
Pampiniform plexus, 256

venous,401,403
Pancreas, 126, 167, 179, 273, 29O, 297,

347
acini of, 298
anterior view of, 315
arteries of, 301
body ot,272
common areas of pain in, 328
cross section of, 297
head of, 272, 278, 279, 294, 298, 304, 338

arteries of, 304
in situ, 347
innervation of, 168, 328
lymph vessels and nodes of, 315
neck of, 298
posterior view of, 304, 315
tail ot, 272, 298, 299, 329

artery to, 301
with uncinate process, 339
uncinate process of, 298
veins of, 309

Pancreatic artery
dorsal, 300, 301, 305, 306
greater, 301
inferiot 301, 305, 306

Pancreatic ducl, 294, 295, 298
accessory 279,298
principal,  279
sphincter of, 295
union of bile ducts and, 295

Pancreatic lymph nodes, superior,
314

left,  314
right, 314

Pancrcatic notch, 298
Pancreaticoduodenal artery

anastomosis of, 306
anterior superior, 272, 30O, 305, 306,

320,321
inferior, 302, 305, 307, 322

anterior, 306, 320, 321
common portion of, 306
plexus on,319,320,322
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Pancreaticoduodenal artery
(Continued)

inlerior (Continued)
posterior, 306
posterior inferiot 320, 321
posterior superior, 305, 306, 320, 321
suoerior. 321
plexus on, 319

Pancreaticoduodenal lymph nodes,
3 1 5

Pancreaticoduodenal plexus,
inferior, 322,323

Pancreaticoduodenal vein
anterior,312
anterior inferior, 31 1
anterior superior, 31 1
inferior,313
posterior, 312, 31 3
oosterior inferior. 31 1
super io r ,312

Pancreaticoduodenal artery
anterior superior, 301
inferior

anterior branch of, 301
posterior branch of, 301

phantom,301
posterior superior, 301

Pancreatic vein, 31 1, 313
dorsal or suoerior. 313
great ,313

Papilla
muscle fibers to, 282
of teeth, 57

Papillary duct, 336
Papillary muscle

anterior, 220, 223, 224, 225
left anterior, 224
left posterior, 224
posterior, 220, 223, 225
right anIerior,224
right posterior, 224
septal,  220, 223, 224

Paracentral artery, 141, 142
Paracentral lobule, 106
Paracentral sulcus, 106
Paracolic Autter

le f t ,271,362,363
righr, 271 , 281 , 362, 363

Paracolic lymph nodes, 317
Paradidymus,389
Paraduodenal fossa, 270
Parahippocampal gyrus, 106, 107,

1 0 8 , 1 1 9
Paramedian artery, 140
Paramesonephric lm0llerian! duct,

389
Paramesonephric tubule, 389
Paranasal sinus

age-related changes in, 50
bones of, at birth, 50
coronal section of, 48
cross section of, 47
horizontal section of, 48
lateral dissection of, 49
sagittal section of, 49

Pararectal fossa, 362, 363, 369
floor of, 392

Pararenal fat, 179
Parasternal lymph nodesr 184
Parasympathetic fibers

postganglionic, 44
preganglionic, 44

Parasympathetic nerve, in tracheo-
bronchial tree,210

Parasympathetic nervous system
schema of, 168
topography of, 166

Parathyroid gland, 76
inferior, 75, 76

right lateral view of, 75, 76
superior, 75, 76
superior view of, 75, 76

Paratracheal lymph nodes
left, 208
right, 208

Paraumbilical vein, 31 2
to round ligament of liver, 256
tributaries of, 256

Paraurethral lSkene'sf glands, 389
primordium of, 389

Paraventricular nucleus, 147
Paravertebral anastomosis, 1 72
Paravesical fossa, 369
Parenchyma, blood vessels in, 337
Parietal artery, 141

anterior. 141. 142
anterior parietal,142
posterior, 141, 142

Par ie ta l  bone,  2 ,  4 ,6 ,8 ,9
tuber eminence of ,  12

Parietal cel ls, 9, 276
Parietal emissary vein, 23
Parietal foramen, 7
Parietal limb, 220
Parietal lobe, 105
Parietal lobule

inferior, 105
superior,-t05

Parietal operculum, 105
Parietal pleura

cervical,  196, 197,230
costal,  194, 198, 206, 211, 230

left border of, 197
right border of, 197

diaphragmatic part of,  193, 194, 198,
206,211

mediastinal part of,  193, 194, 198,206,
2 1 1 , 2 1 5 , 2 3 0

Parietooccipital artery, 1 42, 1 43
Parietooccipital sulcus, 105, 106,

143
Parolfactory area, 106
Parotid duct, 25,54
Parotid gland, 25, 26, 27, 28, 31, 32,

5 5 , 1 2 5 ,  1 3 4 , 1 6 6 ,  1 6 7
accessory, 61
cholinergic and adrenergic synapses to

horizontal section of, 25
Parotid lymph nodes

deep,72
suoerficial. 72

Parotid papilla, 51
Parotid space, 34
Pars distalis, 147
Pars flaccida, 93
Pars interarticularis, 155
Pars intermedia, 147
Pars tensa, 93
Pars tuberalis, 147
Parturition, neuropathways in, 414

Passavantts ridge. See
Palatopharyngeal sphincter
(Passavant's ridge)

Patella, 485, 492, 493, 494,501, 507,
5 1 1 . 5 1 9 . 5 2 1

anteroposterior radiograph of, 51 0
radiograph of, 510

Patellar anastomosis, 500, 512
Patellar bursa, 508
Patellar capsule, iliotibial tract

blended into, 508
Pateflar ligament, 485, 489, 492,493,

494,  508,  511,  514,  520,521
Patellar nerve plexus, 544
Patellar retinaculum

iliotibial tract blended into, 508
lateral,  492, 493, 507, 508, 519, 520
medial,  492, 493, 501, 506, 508, 519, 520

Pecten, 393
Pecten pubis, 248,486
Pectinate ligament, 88
Pectinate line, 393
Pectinate muscle, 220
Pectineal ligament lOooper'sl, 1 88,

250, 251, 259,262,263
Pectineal line, 248, 263, 352, 353, 486,

489. 505. 538
Pectineus muscle, 376, 489, 492,493,

500, 538
attachments ot. 489, 491

Pectoraf is maior muscle, 27,28, 181,
182,  188,  192,  198,  243,244,245,
246, 247, 249, 250, 418, 419, 428

abdominal paftot,424
clavicular head of, 181
deep to pectoral fascia, 1 82
fascia of, 26,428
insertion of, 420
origin of, 419
sternocostal head o1, 424
tendon of, 433

Pectoral is minor muscle, 198,243,
244,245, 420, 428,433

fascia of, 428
insertion of, 420
invested by clavicopectoral fascia, 188

Pectorafis minol tendon, 429,430
Pectoralis muscle, 189
Pectoral nerve

lateral,  188,428,43O
medial, 188, 428, 429, 43O
median,428

Pedicle, lumbar, 155
Pelvic brim,370

sacral oart of, 157
Pelvic floor

contents of, 354-366
female, 356

Pelvic foramina, radiograph of, 355
Pelvic inlet

diameters of, 354
female,354
male ,354
radiograph of, 355

Pelvic l igaments,372
Pelvic organs, female, arteries and

veins of,400
Pelvic outlet

anteroposterior diameter of, 354
female,354
transverse diameter of. 354
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Pelvic plexus, 412
Pelvic scans, 397
Pelvic Yiscera

female, 360, 369
nerves of, 412

male ,361
nerves of, 410

Pelvis, 351
anterior view of, 352
arcus tendineous fasciae, 372
bones and ligaments of, 352-353
false, 351, 362
female,356

arteries and veins of, 402
contents of, 360
lymph nodes and vessels of, 407
radiograph of, 355
radiographs of, 355
sagittal MR images of, 397
structures in, 370-375

lateral view of, 352
l inea terminal is of .362.364
male ,354

arteries and veins of, 401, 403, 405
contents of, 363, 387
lymph nodes and vessels of, 408
radiograph of, 355
radiographs of, 355
sagittal MR images of, 397
structures of, 380-387
surface anatomy of, 351

medial section of, 352
posterior view of, 352
renal, 339
sex differences of, 354
true, 352
viscera of, nerves of,412

Penis
body  o f ,351,388
bulb of, 382, 383, 385

artery of, 383, 405
cavernous nerves of, 410,412
crus of, 360, 366, 385
deep arteries of, 381, 383, 385, 404
deep dorsal vein of, 249
deep fascia of, 361, 380, 381, 382, 385,

387,401,403,405
dorsal arteries of, 381, 383, 401
dorsal nele of, 41 1
dorsal nerves of, 381, 383, 405, 409,

410,411,  416,  503
dorsal veins of

deep, 359, 361 , 381 , 383, 401 , 403, 405
hiatus for, 358

superf icial,  351, 381 , 403
fetal development of, 388
frenulum of, 382
fundiform ligament of, 259, 361
glans, 351 , 361 , 382, 385, 388

corona of, 382
neck of, 382
sagittal MR images of, 397

internal pudendal artery of, 383
lateral superficial vein of, 381
raphe of, 388
section through body of, 381
skin of, 380, 381, 382, 387
superficial fascia of, 249,250,381, 382,

387
suspensory ligament of, 250, 361

Perforated substance, 114
anterior, 1 07, 1 1 4, 1 1 9
posterior, 107, 114

Perforating artery, 501
anteromedial central, 1 40
posteromedial, 140
radiate, 335
from thigh, 512

Perforating artery, radiate, 335
Perforating cutaneous nerve, 41 1,

413
of hip, 503
of lower limb, 545
sacral, 499

Perforating vean, 337
of arm,479
of forearm, 480

Per hippocampus, 112
Perianal skin, 394

sweat glands and hair in, 393
Perianal space, 392, 393, 396
Perianal tissues, 388
Perianal venous plexus

external, 392
internal, 392

Pericaf losal artery, 141 , 142
posterior, 143

Pericardiacophrenic a;te;y, 1 94,
206,211,230,241,255

left,  193
right, 193

Pericardiacophrenic vein, 194, 206,
211 , 212, 230, 231 , 241

Pericardiacophrenic yessels, 215
Pericardial ]eflection, 21 4, 220
Pericaldial sac

anterior view of, 215
left lateral view of, 215

Pericardial sinus
oblique, 215,246
transverse, 215, 220

Pericardial sinus, transverse, 212
Pericardium, 211 , 215, 233

bare area of, 1 96
diaphragmatic part of, 215
fibrous. 198.230

line of fusion to diaphragm, 21 1
over right atrium, 230

mediastinal part of, 194
reflection of , 21 4, 220, 221
at site of great vessels rellecIion,2l2
sternocostal part of, 215

Perichoroidal space, 87, 88
Pericranium, 102
Perilormis muscle, 490
Periglandular plexus, 326
Periglomerular cells, 1 1 9
Perimuscular rectal venous plexus,

31  1
Perineal artery, 370, 403, 4O4,405

transverse, 405
Perineal body, 359, 361, 365, 378, 380,

381 , 382, 383, 384, 391 , 395, 403,
404,405

Perineal compartment, superficial,
396

Perineal flexure, 376
Perineal ligament, transverse, 356,

358, 361 , 364, 380, 383, 405
Perineal lymph vessels, 317

Perineal membrane, 263, 358, 365,
366, 380, 381 , 383, 391 , 404, 405,
411, 413

left, 354
Perineal muscle

deep fascia of, 356
deep transverse, 356, 360, 361, 381,

383, 404
superficial transverse, 356, 380, 381,

382, 391, 404,405
Perineal nerve, 410,411,413, 503

deep, 41 1, 413, 530
lateral branch of, 530, 531

deep branches of, 41 1
in males, 41 1
posterior scrotal and labial branches of,

499
in pudendal canal, 392
superf icial,  411,413
superficial branches of, 411

Perineal raphe, 388
Perineal space

male, 383
superficial, 361, 370, 378, 4O4, 4Os

Perineal vein, 405
Perineopelvic space6, 396
Peraneum,347

abscess in, 396
female, 360, 377,395

arteries and veins of, 404
deep, 379
lymph vessels and nodes of, 407
nerves of, 413
structures o1,371-375
superficial dissection of, 378

interdigitating fibers to, 357
male, 361

arteries and veins of, 405
deeper dissection of, 381
frontal section, anterior view of, 383
nerves of, 41 1
structures of, 380-387
superficial dissection of, 380
surface anatomy of, 351

Periodontium,57
Periorbita,83
Periosteum

alveolar, 57
mandibular or maxillary 57

Periportal space,291
Perirenaf tal'179,342
Perisinusoidal spaces, 291
Peritoneal fold

hepatic arteryin,272
testicular vessels in, 363

Peritoneum, 179, 236, 252, 261, 284,
322,329,342,412

female, 365, 366, 378, 4OO,412
inferior, 415
potential spaces of, 364

forming pararectal fossa floor, 392
male, 361 , 366

inferior extent of, 415
parietal, 271 , 273,331 , 348, 362, 363, 373

of anterior abdominal wall, 348
on omental bursa posterior wall, 331
phrenic nerve to, 327

of posterior abdominal wall,274
visceral, 273,326

Perivascular fibrous (Glisson'sf
capsule,290
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Peroneal nerye, deep, 530 Pharyngobasilar fascia, 52 Pisiform' 442, 446,447,454,456, 460,

Peroneus brevis tendon, 535 Pharyngobasitar fossa, 59 465
PeronGus longus tendon, 535 Pharyngoepiglottic fold, 235 radiograph of, 457

fibrous sheath of, 535 fibers to, 65 Pituitaty gland' 107, 147
Pes anserinus, 489, 492, 493 Pharyngoesophageal junction, 235 anterior lobe of, 14O,147,148

attachments of, 489, 515 Pharyngotympanic tube. See posterior lobe of, 148
Pes hippocampus, 111, 112 Auditory (pharyngotympanic, posterior lobe of, 140, 147
Petrosal ganglion, 131, 135 Eustachian) tube sagittal MR image of, 149
Petrosal nerve Pharynx in sella turcica, 37

deep, 123, 125, 131, 133 afferent innervation of,62 Pituitary stalkr 147
greater, 86,123,124,125,131, 133, 135 arteries of, 69 Plantar aponeunosls'  533, 534, 535

groove for, 9, 97 lymphatic drainage of, 73 digital slips of' 535
hiatus for, 11 lymph nodes and vessels of, 73 lateral band of, 535

lesser, 86, 93,122, 123, 125, 134 median section of, 63 Plantar arterial atch' deep' 531 , 536
groove for, 9 muscles of posterior penetrating branches from,
hiatus for, 11 lateral view of, 68 520, 536

Petrosal sinus median (sagittal) section of, 65 Plantat ailery
inferior, 11, 103 partially opened posterior view of, 67 deep, 530, 535, 536

groove for, 6, 9 nerves of, 62 lateral, 535, 536
superior, 97, 103 opened posterior view of, 66 cutaneous branches of, 535

groove for, 9 posterior view of, 75 medial, 534
Petrosal vein, 144 posterior wall of, 51 cutaneous branches of, 534, 535

draining to petrosal sinus, 144 veins of,71 deep branches of,534
Petrosquamous fissur€, 12 Philtrum, 1 superficial branch of, 533, 534, 535
Petrotympanic fissurc, 11 Phrenic artery posterior perforating branches of, 536
Peyer's patches, 280 inferior, 237, 305, 318, 333, 347 Plantar calcaneonavicular
Phafanx, 524 ,eft  inferior, 272,300,319, 320, 332, 333 l igament'  536

distal, 456, 471 recurrent branch of, 300 Plantar digital artery' common' 534
cross section of, 471 sympathetic fibers along, 240 Plantar digital nenve' common' 534,
of great toe, 537 right inferior, 300, 319, 320, 333, 346 541
ulnar nerve innervation of, 476 Phrenic ganglion, 320,327 Plantar interosseous muscle' 537

dorsal, 523 Phrcnic lymph nodes, inferior, 1 84, Plantaris muscle' 494, 495, 51 1 , 515,
fourth, base of, radiograph of,457 266 540,541
middle, 456, 471 , 523 Phrenic nerve, 30, 32, 74, 129, 130, attachments of , 491 , 515

radiograph of,457 189, 193, 198,206, 210,211,226, innervation of,541
ulnar nerve innervation of, 476 230, 243, 429 Plantaris tendon' 495, 51 6, 517 , 522

plantar view of, 523 anterior, 195, 321 Plantar ligament' 536
proximal, 456,523 efferent and afferent fibers of, 193 long, 528, 536

of great toe, 537 left, 193, 194,215,346 short, 527
radiograph of, 457 nerve to, 430 Plantar nerve

of ring finger, distal, radiograph ot,457 pericardial branch of, 193 lateral, 534, 535, 540, 541
of thumb, distal, radiograph of,457 phrenicoabdominal branches of, 193 cutaneous branches of, 535
tuberosity of,  523 r ight, 193, 194,215,244,318,327,346 deep branches of, 535

Pharyngeal aponeurosis, 235 Phrenicocolic ligament, 272 plantar cutaneous branches of, 545
Pharyngeal artery, 40 Phrenic plexus, 410 proper plantar digital branches of, 533,

ascend ing ,  11 ,34 ,40 ,69 ,  136,  138 in fe r io r ,318 534,535
meningeal branches of , 100 left inferior, 31 9, 320, 323, 346 superficial branch of , 535
pharyngeal branch of,64 r ight inferior,319,320, 323,346 medial,534,540
posterior meningeal branch of, 136 Phrenic vein deep branch of,534,535
tonsillar branch of, 64 inferior, 320 plantar cutaneous branches of, 535, 545

Pharyngeal constrictor muscle left inferior, 320 proper plantar digital branches of, 533,
glossopharyngeal part of,59 Phrenoesophagea! ligament' 236 534,535
inlerior,27,75, 76, 80, 126,233,234 Pia.arachnoid mater, 91 superficial branch of, 534

cricopharyngeus part of, 233,234 Pial plexus, 171 Platysma muscler 26,28,60, 124
middle, 27, 59,75, 126,235 arterial, 173 Pleura' 331
superior,40,52,55,59,69,75, 126,235 peripheral branchesfrom, 173 abdominal,349

glossopharyngeal part of, 59, 65 venous, 173 cupula of, 74
Pharyngeal muscle, longitudinal, Pia mater, 91,99, 102 mediastinal, 194

235 overlying spinal cord, 169 parietal, 206
Pharyngeal nerve, 133 thoracic, 170 spinal nerves of, 170
Pharyngeaf pfexus,62,71,125, 126, Pigment cel ls, 120 thoracic, 170

130, 131 Pil lar cel ls, 94, 120 visceral,  205
Pharyngea l  raphe,  37 ,60 ,63 ,65 ,67 ,  P inea l  body ,  106,  110,  111,114 P leura l  Gav i ty

75, 76, 234 Pineal recess, 108 costodiaphragmatic recess of, 196, 1 97,
Pharyngeal necess, 37,47,64,66 Pir i form fossa,233 330,331
Pharyngeal region Piriformis muacte, 263,411,489, 495, left costodiaphragmatic recess of, 104,

arteries of, 69 503 2Oo
nerves of, 71 nerve to, 499 left costomediastinal recess of, 194
veins of, 70 Piriform lobe, 119 right costodiaphragmatic recess of, 194

Pharyngeal tonsil, 37, 63, 64, 66, 67 Pleural rcflection' 196
Pharyngeal tubercte, 64, 65, 67 Plica semilunarisr 81 , 82
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Pneumothorax, chest drainage
tube placement in, 190

P o n s ,  1 0 6 ,  1 1 4 ,  1 3 4 , 1 3 5
axial MR image of, 150
sagittal MR image of, 149

Pontine artery, 14O, 1 41, 1 43
Pontine taste atea, 135
Pontine vein

lateral,144
transverse, 1 44

Pontomesencephalic vein, anterior,
144

Popliteal artery, 512
Popliteal fossa, 485
Popliteal ligament, arcuate, 51 1
Popliteal ligament, oblique, 51 1
Popliteal lymph nodes, 546
Popliteal surface, 489
Popliteal vein, 546
Popliteal vessels, 495
Popli teus muscle, 491 , 51 1, 515, 541

attachments ofS15, 541
nerve to, 541

Popli teus tendon, 508, 510
origin of, 5O7
Pores of Kohn, 204
Portacaval anastomosis, 312
Porta hepatis, 287
Portal space, limiting plate of, 291 ,

292
Portaf l t iad, 273,278,290, 297, 298

cross section of, 273
Portaf vein,297

branch of. 291.292
cross section of, 297, 338

Postanal space
deep, 396
superf icial,  396

Postcaval lymph nodes, lateral, 343
Postcentral gyrus, 105
Postcentral sulcus, 105
Posterior chamber, 81, 87, 88, 90
Posterior limiting lamina

(Descemet's membrane!, 88
Posteromedial central artery, 140
Postganglionic sympathetic fibers,

346
ci l iary ganglion, 132
female reproductive organ innervation,

415
male reproductive organ innervation, 416
urinary bladder and lower ureter

innervation, 417
Postlunate tissure, 1 13
Poupart's ligament. See Inguinal

ligament (Poupart's)
Preaortic lymph nodes, 317, 4Og
Precaval lymph nodes, lateral, 343
Prececal lymph nodes, 317
Precentral gyrus, 105
Precentral sulcus, 105
Prechiasmatic groove, 9
Preculminate vein, 144
Precuneal arlery,142
Precuneus,106
Prefrontal arleryr l4l
Preganglionic sympathetic cell

body,44,132

Preganglionic sympathetic fibers,
J40

ci l iary ganglion, 132
female reproductive organ innervation,

415
male reproductive organ innervation, 416
urinary bladder and lower ureter

innervation, 417
Premolars ,56 ,57
Preoccipital notch, 105
Prepatellar bursa, subcutaneous,

c t l

Prepontine cistern, 109
Prepuce, 388

of clitoris, 388
of penis, 361
site of, 388
site of future origin of, 388

Preputial gland, opening otr 382
Prepyloric vein, 31 'l

Prerectal muscle fibers (of
Luschkaf, 359

Presacral space, 364, 396
Presymphyseal node, 408
Pretracheal lymph node, 74
Prevertebral anastomosis, 172
Prevertebral muscle, 30
Prevesical lymph node, lateral, 343
Prevesical lymph plexus, 408
Prevesical plexus, 408
Princeps pollicis artety, computed

tomography ot,484
Procerus muscle, 26, 36, 123
Profunda brachii arlery, 429
Profundus flexor tendon, in com.

mon flexor sheath, 460
Promontorial lymph nodes, 343,408
Promontory, 92,93
Pronator quadratus muscle, 440,

448, 449, 450, 465, 475
Pronator teres musclet 420, 433, 44O,

446,447
humeral head of, 420, 447,45O, 474, 475

origin of, 420
ulnar head of, 350, 420,447,448,475

origin of, 420
Prostate gland, 167, 384

arterial supply of, 403
capsule of, 361, 366, 384
fibromuscular stroma of, 384
hyperplastic lateral lobe of, 403
hyperplastic middle lobe of, 403
inferolateral lobe of, 384
inferooosterior lobe of. 384
innervation of, 168
isthmus lobe of, 384
lymphatic drainage from, 408
median lobe of, 384
primordium of, 389
with orostatic urethra. 376
sagittal MR images of, 397
skeletal muscle band of, 384
sphincter urethrae muscle ascending

anterior aspect of, 359
Prostatic duct, openings of, 384,385
Prostatic plexus, 165, 344, 416
Prostatic sinus, 384, 385
Prostatic urticle, 389
Prostatic vein, right, 31 1
Plostatic venous plexus, 403

Proximal interphalangeal (PlP|

ioint,  418
Psoas major fascia, 342
Psoas major muscle, 179,267,278,

329, 339, 342,492,496, 498, 499
area for, 330
articular branch of, 538
fascia of. 179.342
lower part of, 538
origin of, 489, 496

Psoas minor muscle, 263,496
origin of, 496

Psoas muscle, 376,496
axial CT images of, 350
muscular branch of, 498

Psoas tendon, 376
Pterion, 4
Pterygoid artery

lateral, 40
medial,  40

Pterygoid canal
artery of, 40
nerve of, 122, 123, 1 25, 1 31 , 1 33, 1 35

Pterygoid fossa, posterior view of,
1 4

Pterygoid fovea,15
Pterygoid hamulus, 4,38, 46, 52, 55,

64, 65, 68
at birth, 50

Pterygoid muscle
lateral, 40, 54, 55

axial MR image of, 150
medial,  15, 25, 40, 52, 55

nerve to, 71
Pterygoid nerve

lateral,46,122
medial,46, 122

Pterygoid plate
lateral,  13, 47, 55, 68
medial,  52, 55, 64, 65

hamulus of, 13
Pterygoid plexus, 70, 85

deep facial nerve from, 23
Pterygoid process, 6,8

hamulus  o I ,12 ,  13 ,  14
lateral plate ot, 4, 12, 1 3, 14, 38, 39, 50
medial plate of ,  12, 13, 14, 38, 39, 50
of palatine bone, 13
plates of, 6

Pterygomandibular raphe, 15, 40, 52,
55, 65, 68

Pterygomaxillary fissure, 4
Pterygopalatine fossa, 4, 13, 14, 40,

4 4 , 4 9
Pterygopalatine ganglion, 122, 123,

125,  131,  133,  135,  166,  168
ganglionic branches of, 45
in pterygopalatine fossa, 44
schema of, 133

Pubic arch, 248
female,354
male ,354

Pubie bone, 348, 357, 383
Pubic crest, 259, 376
Pubic hypogastric region, 268
Pubic ligament, inferior, 248, 356,

359, 360, 364, 365, 378, 383
Pubic ramus

inferior. 248. 486
superior, 248, 486, 496, 499
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Pubic symphysis, 247, 259, 263
female,354
male ,354
radiograph of, 355
sagittal MR images of, 397
superior portion of, 376

Pubic tubercle, 247,250, 263, 486,
492,493

Pubic vein, 265
Pubis

anteroposterior radiograph of, 488
body of, 376
radiograph of, 355
superior ramus of, 488, 493
symphyseal surface of, 412

Pubocervical tascia, 37 2
Pubococcygeus muscle' 357, 358,

359, 360
Pubofemoral ligament' 487
Puboprostatic ligament' lateral' 366
Puborectalis muscle, 356, 357, 358,

359. 376, 398
left, 356

Pubovesical l:gament
lateral. 364. 365
medial.  364. 365

Pudendal artery
deep external,512
internal, 341 , 376, 499
superficial external, 512

Pudendal canal (Alcock'sl' 392, 41 1
internal pudendal artery in, 402, 4O4
internal pudendal vein in, 399
oudendal nerve in, 413

Pudendal canal, left internal
pudendal vein in'  311

Pudendal cleftr377
Pudendal nerve, 160, 267, 41O, 411,

412, 415, 416, 417, 499, 500, 503
block of, 413
internal, 392

Pudendal vein
external. 256,265
internal, 376
left internal. 31 1
right internal, 31 1
superficial external, 544

Pudendal vessels
deeo external, 401
internal, 392
suoerficial, 500
superficial external, 401

Pudendal vesselsn superficial' 249
Pudendum,377
Pulmonary attery' 213

axial CT images of, 242
left,  206, 213, 214, 231, 245

prenatal, 229
radiograph of, 213

right, 205, 206, 21O, 21 4, 220, 230, 245
prenatal, 229

Pulmonary ligament, 199, 208, 230,
231

Pulmonary lymph nodes' 208
Pulmonary plexus, 126, 165, 166, 168,

2 1 0
anterior, 209
posterior, 209

Pufmonary trunk, 206, 212, 215, 220'
224,225

bifurcation of, 215
outflow to, 224
orenatal, 229

Pulmonary valve, 21 3, 22O, 222, 225
semif unar cusps of, 22O,222

Pulmonary vein
left, 205, 206, 215, 221, 224, 231

infetior, 214, 241
orenatal,229
superior,214

right, 206, 215, 225, 230
inferioc 214, 220,246
prenatal, 229
superior, 212, 214, 220, 224

Pulvinar, 1 10, 1 1 1 ,143,144,145
lett.144
right, 144
of thalamus, 1 14

Pup i l ,81
di lator muscle of, 88, 121, 132
muscles of, 132
sphincter muscle of, 88, 121,132

Pupillae muscle
di lator, 121
sphincter, 121

Purkinie fibers,225
subendocardial branches of, 225

Putamenr 108
Pyloric antrum' 275

barium radiograph ot, 27 9
Pyforic canaar 297

cross section of, 297
Pyrloric gland' 276
Pyloric lymph nodes' 315
Pyforic odfice' 276,279
Pyrlorus, 275, 276, 278, 297

barium radiograph ot, 279
cross section of, 297

Pyramid, 114, 144
decussation of, 114
inferior vermis, 113
of vermis of cerebellum, 115

Pyrramidalis muscle' 25O, 260
Pyramidal process' 8, 12

o
Quadrangular lobule' 1 13
Quadrangular spacer Posterior

circumflex humeral artely
in, 427

Quadratus femoris muscle, 492, 493,
4 9 5 , 5 0 3 , 5 1 1 , 5 3 8

attachments of, 489, 491, 515
nerve to. 499. 503

Ouadratus lumborum muscler 176,
179,263,267, 329,342, 496, 498

area for, 330
fascia of, 179

Quadratus plantae muscle' 534, 535'
541

Quadratus Plantae netYe' 541
Quadriceps femoris muscle' 538

attachment of, 490
patellar ligament of, 515

Quadriceps femoris tendon' 485,
492, 501, 506, 51 1, 520, 521

Quadriceps tendon' 493

Quadrigeminal cistern' 109

Quadrigemlnal plater 115

R

Radiaf artery' 433, 445, 446, 447' 448,
449,454,460, 461, 465, 474

in anatomical snuffbox, 469,470
computed tomograPhY of, 484
palmar carpal branch of, 448,465
superficial palmar branch ot, 454' 460,

465
Radiaf bursa,460,462
Radiaf collateral artetY, 434
Radial collateral ligament' 454' 455
Radiaf netve, 429, 430, 432, 435, 447,

448,474,475,477
in arm,477
branch of, 469
communicating branch of, 468
deep branch ot, 445, 447, 449, 474
dorsal digital branch of, 473,481
inferior lateral, 481
oosterior cutaneous, 469, 473, 481
superficial branch of, 444, 447, 449, 468,

469, 473, 474, 480, 481
dorsal digital branch of, 469

Radial tecurrent adery' 433,434' 447
Radial styloid process' 452
Radiate artery' Perforating' 335
Radiate capitate ligament' 454
Radiate ligament, 187
Radiate sternocostal ligament' 186
Radicular artery

anterior, 172
posterior, 172, 173

Radicular vein' 173
Radiocarpal ioint, 453, 455
Badiocarpal ligamenl

dorsal, 455
oalmar,454

radiocapitate Parl of , 454
radioscaPholunate Part of, 454

Radiograph
of ankle, 526
barium

of i leum, 279
of jejunum, 279
of long vermiform aPPendix, 283
of stomach, duodenum, and Proximal

ieiunum, 279
of cervical vertebrae, 18
of chest, 213
of elbow, 437
of female pelvis, 355
of hand, 457
of hip joint,  488
of  knee.510
lateral, of skull, 5
of lumbar vertebrae

anterooosterior, 
'156

lateral,  156
of male and female Pelvis, 355
of male pelvis, 355
oelvic

female, 355
male, 355

of shoulder, 422
of wrist and hand, 457
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Badiolunate ligament
long, 454
palmar, 454
short, 454

Radioscaphocapitate ligament, 454
Badioulnar joint, distal, 455
Radioulnar ligament

dorsal, 455
palmar,454

Radius, 436, 438, 439,44O,442, 443,
465

annular ligament of, 438
anterior branch of, 439
anterior (palmar) view of, 452
anterior surface of, 439
coronal section of, 439, 455
cross section of, 470
dorsal tubercle of, 452
head of, 439

right, 439
interosseous border of, 439
neck of, 437,439
posterior cutaneous and inferior lateral

cutaneous nerves of arm trom, 479
posterior (dorsal) view of, 452
radiograph of, 437
rotators of, 440
tuberosity ot,437,439
ulnar notch of, 439

Bami communicantes
gray ,  130,132,  133,  134,165,  167,  169,

170, 180, 196, 209, 230, 240, 258,
267, 318, 324,325, 327, 344, 412,
498, 499

whi te ,  130,  132,133,  134,  165,167,  169,
180, 196, 209, 230, 240, 258, 267,
31 8, 321, 324,325,345, 398, 412,
499

Bathke's pouch, yestigial remnant
of, 50

Bectal artery
inferior, 307, 398, 402, 403,4O4,4O5
middle, 264, 307,323,341, 364, 398,

400,402,403
superior, 264,3O7,31 8, 323, 324, 340,

364, 398, 400, 410
bifurcation of, 307
branch of, 307

Rectal lymph nodes,317
m i d d l e , 3 1 7
superior, 317

Rectal nerve
inferior, 41 1, 503
superioG 503

Rectaf pfexus, 323, 344, 412
communication between internal and

perimuscular, 399
middle, 323
superior, 318, 323

Rectal vein
inferior,312
left, tributaries of, 31 1
left  middle, 311
left superior, 312
midd le ,312
right, tributaries of, 311
right inferior, 31 1
right middle, 31 1
r igh t  super io r ,312
superior, 311

bifurcation of, 399

Rectal Yenous plexus
communication between internal and ex-

ternal, 399
external, 31 1, 393, 394, 399
internal, 393, 394, 399
perimuscular, 399

Rectal vessels, zupetior, 27 4
Bectineal ligament, 259
Rectocervical space, 369
Rectococcygeus muscle, 263
Rectoperinealis muscle, 262
Rectoprostatic (Denonvilliers'| fas-

cia, 348, 359, 361 , 386, 391 , 396
Rectosigmoid artery, 307, 323, 398
Rectosigmoid iunction, 284, 391, 393,

394
Rectosigmoid plexus, 323
Rectosigmoid vein, 311, 312, 399
Rectourethralis superior mu3cle,

359
Rectouterine fold, 369
Rectouterine ligament, 369
Rectouterine pouch lof Douglasl,

360, 362, 369, 371 , 391
Rectovaginal space, 364, 369
Rectovesical pouch, 348, 361, 391
Rectovesical space

prerectal, 396
retroprostatic, 396
retrovesical, 396

Rectum, 263, 27 1, 284, 329, 356, 357,
361 , 363, 364, 365, 378, 384, 391 ,
393. 400. 412

anal canal and, 393
arteries of, 398
circular muscle layer of, 393, 394
in situ, 391

female, 328, 396
male. 328. 396

innervation of, 168
ischioanal fossae of, 392
longitudinal muscle layer of, 393, 394
lymphatic pathway along, 408
marginal artery of, 398
muscularis mucosae of, 394
sagittal MR images of, 397
termination of, 376
transverse folds of, 393
veins of, 399

Bectus abdominis muscle, 189,331
sagittal MR images of, 397

Bectus capitis anterior muscle, 73
Rectus capitis muscle. See Capitis

muscle, rectus
Rectus capitis posterior major

muscle, 175, 176, 178
Rectus capitis posterior rninor, 175,

176,178
Rectus femoralis tendon, 492

origin of, 492
Rectus femoris tendon, 485
Rectus muscle

inferior, 83, 84, 121, 151
lateral, 83, 84, 86, 1 21 , 1 51

axial MR image of, 150
tendon of, 87

medial,  axial MR image of, 150
superior, 83, 84, 86, 91 , 1 21

tendon of, 91

Rectus sheath, 83, 189, 249,250,349
anterior layer of, 1 88, 250, 252,259, 424
cross section of, 252
posterior layer of,  251,252, 257,259

Red nucfeus, 1O7 , 116, 117
Reil, island of. See Insula
Renal artery, 335, 341, 345

anterior branch of, 335
in situ, 332
left, 323, 329,339,347
posterior branch of, 335
right, 318, 321,329
ureteric branch of. 335. 336
variations in, 333

Renal column (of Bertinl,337
Renal corpuscle

cortical, 336
juxtamedullary, 336

Renal cortex, 336, 337, 346
Renal ganglion, 344, 345

left, 346
right, 346

Renal fascia, 339, 342, 347
anterior layer of, 179
Gerota's. 342,347
posterior layer of, 179,342
sagittal section of, 342
transverse section of, 342

Benal medulla, 336,337
preganglionic fibers and, 346

Renal papi l la,336
Renal parenchyma,334
Renal pfexusr344,345

left, 323, 346
right, 318, 346

Renal segment
arteries of, 335
vascular, 335

Renal sinus, 337
fat in, 334
perirenal fat of, 337

Renal vein, 341
in situ, 332
left. 329. 333

double. 333
entering inferior vena cava, 339

mul t ip le ,333
right, 265, 329, 332, 339

Reproductive organs, male, inner-
Yation of, 415

Respiratory bronchiole, 204
Rete testis, area of, 390
Reticular nucleus, 111
Retina, 91

ciliary part of, 87, 88
iridial part of, 88
non-pigmented areas of, 91
optic part of, 87, 89
pigmented areas of, 91
projection on, 120
structure of, 120

Retinacular artery, 504
subsynovial, 504

Retinal artery, 90
central, 85, 87, 90, 91

Betinal vein,90
central, 87, 91

Retinal vessels, right, 90
Retrobulbar fat, 83
Retrocecal necess, 271, 281
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Retromandibular vein, 23, 31 , 59, 85
anteriot 61 , 70
common trunk foc 59, 61, 70
posterior, 61 , 70

Retropedtoneal artery, 331
Retropharyngeal lymph nodes, 73
Retropubic lprevesicall space lof

Retziusf, 48, 348, 364, 396
fat in, 251

Retropubic venous plexus, 365
Retropyloric lymph nodes, 314
Retrotonsillar fissurc, 1 13
Retrctonsillar Yein

inferior. 144
superior, 144

Retzius, cave of, 348
Retzius space. See Retropubic (pre-

vesical) space (of Retzius)
Rhinal sulcus, 106, 107
Rhomboid maior fossa, 114
Rhomboid major muscle, 174, 177,

1 80, 1 92, 243, 245, 424
insertion of, 421

Rhomboid minor muscae, 174, 177,
424,477

insertion of, 421
Rhomboid muscle,244
Ribs ,  186,244,245

angle of, 185, 186
axial CT images of, 242,350
body of, 185
eighth, 241, 349
eleventh, 330
false, 185
first,  94, 160, 186, 196, 197, 211, 230,

419,429
costal cartilage of, 243
groove for, 199
synchondrosis of, 419

floating, 185
head of, 185, t86
interarticular ligament of, 187
middle, 186
neck of, 1 85, 1 86, 1 94
ninth, 299
second,  182,  185,419

left, 186
seventh, head of, 246
sixth, 182
t r u e , 1 8 5
tuberc le ,185,  186
twelfth, 160, 174, 195,342,349

projection of, 330
Riolan, arc of, 308
Risorius muscle, 26, 123
Rod cells, 94, 120
Rods, 120
Rolando, sulcal artery ol, 142
Rolando, sulcus of, 105, 106
Rosenm0ller, node of, 266
Rosenthal, v€in of, 144,145,146
Rotator cuff muscles, 425
Rotatores cervicis muscle

brevis, 176
longus, 176

Round l igament,372
of liver, 288, 312
of uterus, 389

Round window (cochlearf, 92,95
closed by secondary tympanic mem-

brane, 96
fossa of. 93

s
Si spinal nerve, 160,410

anterior ramus of, 414
52 spinal newe, 160
Saccule, 92,95,96, 124
Sacral a[ery

lateral,  171 , 264, 341 ,398, 402, 403
median, 307 , 341 , 364, 398, 402

Sacraf Ganal, 157,358
Sacral cornu, 157
Sacral crest

intermediate, 157
lateral, 157
median, 157,352,357

Sacral cutvature, 153
Sacral foramen

anter io r ,  157,353,358
fourth posterior, 357
posterior, 157,353
radiograph of, 156

Sacral ganglion, 167, 318
Sacral hiatus,157
Sacral lymph nodes

lateral, 266, 408
middle, 266, 408

Sacral nerYe, 161
perineal branch of, 499
vertebrae and, 161

Sacral parasympathetic outfloq
t o c

Sacraf plexus, 160, 177,267, 344,345,
4 1 5 . 4 1 6 . 4 9 9

left,  318
right, 323

Sacral pnomontory, 248, 412
Sacral $ympathetic trunk

left,412
right,412

Sacral vein, median, 31 1
Sacrogenital fold, 340
Sacroiliac joint, 358

female,354
radiograph of, 355

Sacrospinous lagament, 352, 353,
357, 359, 410, 495, 503

Sacrotuberous lagament, 357, 376,
379, 395, 402, 410, 411, 495, 502,
503

Sacrouterine ligament, 364
Sacrum (51-51,  152,160

ala of, radiograph of, 355
anterior view of, 153, 171
aoex of. 157
arteries of, 171
articular facet for, 155
articular surface of, 157, 486
base of, 157
coronal section through, 157
dorsal surface of, 157
facets of superior articular process, 157
left lateral view of, 153
medial sagittal section of, 157
pelvic surface of, 157
posterior view of , 153
promontory of, 157
radiograph of, 355
sacral crest of, 157
sacral tuberosity of, 1 57
sagittal MR images of, 397
spinal nerves and, 161

Sacrum (Sl-51 (Continued)
superior articular process of, 157
transverse ridges of, 157

Sagittal sinus
inferior, 103, 145, 146
superior, 99, 1 00, 1 02, 1 03, 1 06, 1 09,

144.145
axial MR image of, 150

Sagittal sutur€, 7, 12
Sagittal vein, inferior, 144
Salivary glands, 61

frontal section of, 51, 60
horizontal section of, 51, 60
lingual minor, 51
molar minor, 52
sublingual, 51 , 60
submandibular, 51, 60

Salivatory nucleus
inferior, 1 16, 117,125, 134
superior, 116, 1 17, 123, 133

Salpingopharyngeus muscle, 126
Saphenous nerve, 500, 538, 544

branches of, 538, 545
infrapatellar branch of, 500, 538

Saphenous opening, 25O, 544
cribriform fascia in, 249

Saphenous vein
accessory 544,546
great, 250, 485, 544, 545, 546
small ,  485, 544,545

Sartorius muscle, 376
Sartorius muscle, 485, 492,495, 499,

500, 538
attachments of, 490, 491, 515

Sartorius tendon, 492, 493
Scala tympani, 91 , 95, 96
Scala vestibuli, 91, 95, 96
Scalene muscle

anterior, 27, 30, 32, 74, 186, 189, 193,
198, 206, 211, 230, 427, 429

slips of origin of, 30
middle, 27, 30, 32, 69, 70, 186, '189

nerves to, 129
nerves to. 129. 430
posterior, 27,30, 186, 189,232
slips of origin of, 30

Scalp
epicranial aponeurosis of, 26
skin and subcutaneous tissue of, 26
superficial arteries and veins of, 23

Scapha,93
Scaphocapitate ligament, 454
Scaphoid bone,456

anterior (palmar) view of, 452
area for, 439
coronal section of, 455
posterior (dorsal) view of, 452
tubercle ol, 452, 454, 456

Scaphoid fossa,93
Scapholunate ligament, 455
Scaphotrapeziotrapezoid, 454
Scapula, 29, 1 80, 1 85, 1 92, 243,244,245

acromion of, 185
anastomoses around, 427
anterior view of, 420,427
axillary artery and anastomoses around,

427
body of, 428
coracoid process of, 213
glenoid cavity of, 420

anteroposterior radiograph ol, 422

Atlas of Human Anatomy 1.37



Scapula (Continued)
inferior angle ot,152,246, 420
infraglenoid tubercle of, 420
infraspinous fossa of, 185
lateral border of, 420

anteroposterior radiograph ot, 422
medial border ot, 152, 420
neck of, 420
posterior view of, 421, 427
spine of, 152, 174, 177, 185, 197, 213,

424,427, 428
anteroposterior radiograph ot, 422

subscapular fossa of, 185
superior angle of, 420
superior border of, 42O,425
suprascapular notch of, 184
supraspinous fossa of, 421

Scapular ailery
circumflex, 427, 429, 430, 434
dorsal, 32, 137, 427, 429

Scapular ligament, superior trans.
verse, 423,425,427

Scapular nerye, dorsal, 429
Scapulohumeral dissection

anterior view of, 426
lateral view of, 426
posterior view of, 426

Scarpa's (membranousf layer, 249,
380

fascia latae attachment to, 249
Schlemm's canal. See Scleral venous

sinus (canal of Schlemm)
Sciatic foramen

greater, 352, 353, 357, 540
lesser, 352, 353, 357

Sciatic nerve, 160, 495, 499, 503, 539,
540

articular branch of, 502
branches of, 499, 540
common fibular division of. 499. 540
left, 376
muscles innervated by, 540
right, 376
tibial division of, 499, 540

Sciatic notch
greater, 248,486
lesser, 248, 486

Sclera, 81, 83, 87, 88, 91
bulbar conjunctiva, 81
lamina cribosa of, 87

Scleral spur, 87
Scleral venous sanus (canal ot

Sch lemmf ,  87 ,88 ,90 ,91
veins draining, 91

Scrotal artery, posterior, 403, 406
Scrctal ligament,389
Scrotal nerve

anterior, 409
posterior, 41 1, 503

Scrptal ne?Ye, posteraor, 41O, 411,
503

Scrotal vein, anterior, 256
Scrotum, 351 , 388

cross section through, 390
skin of, 390
superficial fascia of, 249

Sebaceous gland, 81
Segmental artery

anterior inferior, 335
anterior superior, 335
inferior superior, 335

Segmental artely (Continued)
posterior, 335
superior, 335

Segmental medullary artery
anterior, 171, 172
malor anterior, 171
posterior, 171

Segmental medullary vein, 173
Sella turcica, 6, 9, 39

hypophysis in, 37
Semicircular canal

anterior, 95, 96, 97
axial MR image of, 150
lateral, 95, 96, 97
plane of, 97
posterior, 95, 96, 97
prominence of, 92

Semicirculai duct, 92
ampulla ot,92, 124
anterior. 95. 96
lateral, 95, 97, 124
posterior, 96,97, 124
superior, ampulla of, 124

Semilunar lold,284
Senilunar hiatus, 37, 38

with anterior ethmoidal cell openings, 38
at birth, 50

Semifunar line,247
left, 268
right, 268

Semilunar lobule
inferior, 1 13
posterior, 1 13

Semilunar plane, 286
Semilunar vale, nodule of,223
Semimembranous bursa, 51 1
Semimembranous muscle, 494, 495,

540
attachments of, 491
tendinous expansion of, 51 1

Semimembranous tendon, 506, 508,
5 1 1 , 5 1 8

groove for insertion of, 513
Seminal colliculus, 366, 384
Seminal yesicle, 361 , 363, 384, 389,

391
Seminiferous tubule, 390
Semispinalis capitis muscle, 174,

175,176,178,424
in posterior triangle of neck, 178

Semispinalis cervicis muscle, 178
Semispinalis thoracis muscle, 176
Semitendinosus muscle, 489, 495,

503, 515, 540
attachments of. 489. 491

Semitendinosus tendon, 492, 493,
506, 507

Sensory cortex, 135
Septal artery branches, 40
Septomarginal t?abecula, moderate

band o f ,220,224,225
Septum,205
Septum pellucidum, 106, 108, 110,

111,  112,  141,  143,  145,147
anterior vein of. 145. 146
posterior veins of, 146

Serosa
of ileum, 280
jejunal, 280
of spleen, 299
of vermiform appendix, 283

Serous glands of von Ebnea See
Lingual glands (serous glands of
von Ebner)

Serratus anterior muscle, 174, 180,
181, 182, 1 86, 192, 243, 245, 246,
247,249,250,258, 418, 420, 424

digitat ions of, 186, 188, 189
fascia of, 428
insertion of, 420

Serratus posterior inferior muscle,
175, 179,254,330

Serratus posterior muscle, 174
Serratus posterior superior muscle,

174,175
Sesamoid bone, 456, 524, 534, 535,

536, 537
lateral, 523
media l ,523
plantar view of, 523

Shoulder
anterior view of, 423,474,479
anteroposterior 'adiograph of ,422
capsule of, 432
coronal section of, 423
cutaneous nerves of, 479
glenohumeral loint, 423
lateral view of, 423
muscles of. 424
nerves of, 429430

Posterior, 477
posterior, neNes ol, 477
posterior view of, 479
superficial veins of, 479

Sigmoid altery, 323, 340
Sigmoid lymph nodes, 31 7
Sigmoid plexus,323
Sigmoid  s inus ,  11 ,97 ,  103

groove for, 6, 9
S igmoid  ve in ,31  1 ,312
Sigmoid vessels, attachment ol, 274
Sinuatrial lymph nodes, 225
Sinuatriaf nodal artery, 216, 218, 225
Sinuses

confluence of,144,145
axial MR image of, 150

frontal, 37, 38
maxillary opening of, 37
paranasal, 47-50
sphenoidal, 37, 38

opening of, 37, 38
straight, 144
transverse, 1 45
transverse left, 144

Sinusoid, 290,291,292
Skene's glands. See Paraurethral

(Skene's) glands
Skin

over rectus sheath, 252
perianal, 393, 394

Skull
anterior view of, 2
anteroposterior radiograph of, 3
base o f ,66 ,  160,  161
diploic and emissary veins of, 99
fracture of. 101
horizontal section through, 104
labyrinth orientation in, 97
lateral view of, 4
midsagittal section of, 6
of newborn, 12
skin of, 102
superior nuchal l ine ol,  174, 175, 176
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Solea l  l ine ,513
Sole lfootf

cutaneous innervation of, 541
muscle layers ot, 532,533, 535

Sofeus muscle, 506, 516, 517,520,
521, 522, 540

attachments of,515
innervation of, 541
insert ion of, 517
nerve to, 516, 517
tendinous arch of, 495,517

Solitary tract nucleus, 116, 117, 123,
125, 126, 1 35, 345

Sound r€ception, pathway of,92
Spermatic cold, 260, 261 ,376

cremasteric fascia on, 260
cremasteric muscle of, 257
ductus deferens in, 255
external spermatic fascia of, 249,257,

259
external spermatic fascia on, 249
external spermatic fascia over, 405
internal spermatic fascia on,262

Sphenoethmoidal recess, 37, 38
Sphenoidal fontanelle, 12
Sphenoidal sanus, 6, 37, 38, 39, 48, 49,

63, 64, 83
axial MR image of, 150
within bony shell, 50
coronal CT images of, 151
opening of, 6, 37, 38, 49
sagittal MR image of, 149

Sphenoid bone, 9,38
body of, 6, 9, 50
carotid groove of, 9
clivus of, 9
foramen ovale of, I
foramen spinosum off, 8
greater wing o1, 2, 3, 4, 5, 8, 9, '1 51

orbital surface of, 2
infratemporal crest of, 4
lesser wing of, 2, 3, 6, 9

orbital surface of, 2
pterygoid hamulus of, 6
pterygoid process of , 4,8, 12,38

lateral plate of, 39
medial plate of, 39

sphenoidal sinus of, 38
spine of, 14

Sphenoid emissary foramen, 11
Sphenomandibular ligament, 40, 55
Sphenooccipital synchondrosis, 63
Sphenopalatine artery, 40, 41, 69

posterior lateral nasal branch of, 40
posterior septal branch of, 40

Sphenopafatine foramen, 4, 6, 13, 14,
38 ,40 ,42

Sphenopalatine vessels, 11
Sphenoparietal sinus, 103, 145
Sphincter muscle

external, 367
external anal, 284, 288, 388, 395
internal, 367
of pupi l ,  132

Sphincter of ampulla, variations in,
295

Sphincter urcthrae, 396
Sphincter urcthrae muscle, 356, 359,

361 , 365, 366, 378, 379, 383, 384,
385, 403, 416

Sphincter urethroyaginalis musclet
366,370, 378,379

Spinal artery
anterior, 11, 141, 171, 172

anastomotic loops to, 171
posterior, 11, 172

anastomotic loops to, 171
left,  143,172
righl,172

Spinaf cotd,243,244
arteries of, 171

intrinsic distribution of. 172
ascending fibers of, 416
axial CT images ot,242
central canal of, 108, 109
descending fibers of, 416
descending tracts in, 108
in  s i tu ,  160
sacral, 324
sagittal MR image of, 149
schema of. 167.346
thoracic, 134, 210, 327, 328
thoracic part of, 132
thoracolumbar, 324
veins of, 173

Spinal dura mater, 160
Spinal ganglion, dorsal, 170
Spinalis cervicis muscle, 175
Spinalis cervicis muscle, 175
Spinalis enector muscle, 349
Spinalis muscle, 175, 331
Spinalis thoracis muscle, 175
Spinal membranes, 169
Spinal meninges,325
Spinal nerve,258

anterior cutaneous branch of. 180
cervical, 127 , 160
collateral branch of, 258
dorsal branch of, 258
dorsal ramus of, 169, 170
groove for, 19
intervertebral foramen for. 18
lumbar, 179
meningeal branch of, 258,325
origin of, 17O,258
recurrent meningeal branches of, 170
recurrent meningeal branches of, 170
segmental medullary branches of, 138
to skin vessels and glands, 325
thoracic, 180,258
ventral ramus of. 169.258

Spinal nerve roots
anterior, 321
anterior view of , 169
d o r s a l , 1 1 4 , 1 6 9
filaments of, 160
posterior view of, 169
relation to vertebrae, 161
ventral, 1 1 4, 17O, 180, 321

Spinal nerve trunk, 258
Spinal perivascular plexusr 322
Spinal sensory ganglion, 258, 321,

324,327
anterior cutaneous fibers of, 258
ascending fibers of, 345
communicating branch of, 258
descending fibers of, 345
dorsal root of, 180, 325,327,328, 345
lateral cutaneous branch of, 258
ventral root of. 258

Spinal tract,125, 126
trigeminal nerve and, 116, 117

Spinal vein
anterior, 144, 173
posterior, 144, 173

Spinous pnocess
lumbar, 155

radiograph of, 156
thoracic,154

Spiral ganglion,96
Spiral lamina

hamulus of, 95
osseous, 95, 96

Spiral l igament,96
Spiral organ (of Gortil' 92, 96
Splanchnic nerve

abdominopelvi c, 228, 324, 325
cardiopulmonary 228
first lumbar, 323
fourth lumbar, 318
greater thoracic, 1 67, 2O9, 230, 24O,

258, 263,267, 320,324,327, 409
left,  194, 318, 321, 323, 327, 328, 346
right, 194, 240, 318, 32O, 321, 327,

328,346
least thoracic, 209, 263, 267, 320, 322,

323, 324, 325, 344, 345, 409
left. 323. 346
right, 318, 320, 346

lesser thoracic, 1 65, 1 67, 2O9,258,263,
267, 318, 320, 321, 322, 324, 325,
345. 409

left,  318, 319, 323, 346
right, 346

lumbar, 160, 165, 318, 345,409,412
left first. 346
right first, 346
second, 344
upper ,415

pelvic, 166, 1 68, 323, 344,345, 412, 499
sacral,  1 65, 273,344, 412, 499
thoracic, 346

Spfeen, 1 96, 1 97, 272,273,288,29O,
293, 297,331,347,349

anterior extremity of, 299
area for, 329
arteries of, 300, 301
axial CT images of, 350
colic impression of, 299
cross section of , 297, 299, 338
diaphragmatic surface of, 299
fibrous capsule of, 299
gastric impression of, 299
hilum of. 299
in situ, 299, 347
posterior extremity of, 299
pulp of, 299
renal impression of, 299
serosa of, 299
superior border of, 299
veins of, 309
visceral surface of, 299

Splenic artery, 237, 278, 297, 298, 299,
300, 301, 305, 306, 318, 319, 320,
32 ' , t ,327,328

arteriogram of, 303
lefl,264
origin of,302
oancreas and,274
splenic branches of, 300
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Splenic capit is muscle, 174, 175,
178,424

Splenic cervicis muscle, 175, 178
Splenic f,exure, 269,271. See a/so

Colic flexure, left
Splenic lymph nodes, 314,315
Splenic plexus, 318, 319, 320
Splenic pulp, 299
Splenic trabeculae, 299
Splenic vein, 273,297, 299,303, 306,

3 1 1 , 3 1 2 , 3 1 3 , 3 1 5
cross section of, 338

Spfenic vessels, 274, 348, 349
Splenium, of corpus callosum, 143,

145
Splenius capit is muscle, 174,178,

424
in posterior triangle of neck, 178

Splenius cervicis muscle, 178
Splenius muscler 2T
Splenorenal ligament, 272, 299, 329

with splenic vessels, 331
Squarnous suture, 12
Si spinal nerve,160
55 spinal nerve, 160
Stapes, 92,93

anterior limb of, 93
base of, 92, 93
footplate of, 93
head of, 93
limbs of, 92
in oval window, 96
posterior limb of, 93

Stapius muscle
nerve to, 123
tendon of, 93

Stellate ganglion. See Cervicothoracic
ganglion

Stellate veins, 334
Sternaf angler 245
Sternalis muscle, inconstant, 188
Sternoclavicular joint, 196

adicular cavities of, 419
articular disc of, 419
transverse section of, 243

Sternoclavicular ligament, anteraor,
419

Sternocleidomastoid artery
branch,34

Sternocleidomastoid lymph node,

Sternocleidomastoid muscle, 27, 31 ,
32 ,34 ,73 ,74 ,  127,  129,  174,  178,
1 88, 1 98, 247 , 419, 424, 429

accessory nerve to, 127
clavicular head of, 27, 28, 181,247
medial margin of, 74
origin of, 419
sternal head o1, 27, 28, 181, 247

Sternocostal articulations, 186
Sternocostal joint, 41 9
Sternocostal ligament, 186

intraarticular, 186
rad ia te ,  186,419

Sternocostal triangle, 195
Sternohyoid muscle, 27, 28, 29, 31,

32, 53, 128, 129, 189, 198
invested by cervical fascia, 188
nerve to, 71
origin of, 419

Sternothyroid muscle, 27, 28, 29, 31,
32, 128, 1 29, 1 98

nerve to, 71
Sternum, 26,29, 18O, 194,233,246, 424

angle of, 185
axial CT images ol,242
body of, 181, 185, 247, 248
head of, 181
jugular notch of, 185
manubrium ot, 27, 28, 185
xiphoid process of, 1 81, 184, 185,247

Stomach, 167, 21 5, 237, 269, 273, 276,
294,297,298,331

angular notch of, 275
area tor, 329
arteries of, 300
atonic,275
axial CT images of, 350
body of, 275,279
cardiac parts of, 233,236,277
cardiac zone of,276
chief cells of, 276
circular muscle layer of, 236
cross section of, 297
fundus of, 233, 236, 275, 293

barium radiograph ot, 279
vagal branch to, 240

gastric zone of, 276
greater curvature ot, 27 5
hypertonic, 275
hypotonic, 275
in situ, 275
innervation of, 321
fesser curvature ot, 27 5

posterior vagal branch to, 240
longitudinal muscle layer o1, 236, 277
lymph follicle of, 276
lymph vessels and nodes of, 314
mucosa of, 276
mucous cells of, 276
muscularis mucosae of, 276
musculature ot. 236. 277
nerves of. 319. 320
oblique muscle layer of, 236
or.thotonic, 275
posterior surlace ol, 27 2
reflected,272
submucosa of, 276
surface epithelial cells of, 276
variations in position and contour of, 275
veins of, 309
zigzag line of,236

Straight artery, 307
branch of, 326
of i leum, 280
of lejunum, 280

Straight gyrus, 107
Straight sinus, 144, 146

in tentorium cerebelli, 103
Strap muscle, 118
Stratified squamous epithelium,

tongue, 58
Stretch receptors, 210
Stretch reflex pathway, 325
Stria medullaris, 106
Striate artery, distal medial, 140,

141, 142
Stria terminal is, 108, 111,112
Striatum, 110
Styfoglossus muscle, 27,32, 59, 60,

128

Stylohyoid ligament, 13, 59, 64, 65, 68
Stylohyoid muscle, 27, 28, 29, 34, 40,

59, 60, 61, 67,68, 123
nerve to, 25

Styloid pnocess, 14, 27, 29, 30, 34, 53,
59

radial, 439
ulnar, 439

Stylomandibular ligament, 15
Styfomastoid foramen, 25, 123, 125
Stylopharyngeus muocle, 59, 65, 68,

125, 126,235
Subacromial bursa,423
Subaponeurctic space, 468
Subarachnoid space, 87, 99, 1 02, 1 09

in lumbar puncture, 162
thoracic, 170

Subcallosal area, 106, 119
Subcallosal gyrus, 106
Subcfavian artery, 30,32,74,76, 1 30,

1 71 , 1 83, 1 89, 1 98, 206, 211 , 237 ,
427

anomalous, 80
grooves for, 186
left, 75, 80, 137, 193, 243
right, 75, 126, 137 , 1 93, 230

anterior dissection of, 33
oblique schematic view of, 33

Subclavian lymphatic trunk, 208
Subclavian lymph node, 184
Subclavian trunk

left, 266
right, 266

Subclavian Yein, 30, 32, 74, 189, 198,
206,211

grooves for, 186
l e f t , 7 5 ,  1 3 7 , 1 8 6
right, 75, 137, 230

Subclavius muscle, 186, 189,230,
419.428.429

fascia investing, 428
fascia of, 428
insert ion of,419
invested by clavicopectoral fascia, 188
nerve to, 430

Subcostaf anletyr264
lower anastomoses with, 255

Subcostal muscle,258
Subcostal nerve, 160, 267, 409, 498

lateral cutaneous branch of, 267
lateral femoral cutaneous branch of, 544
right, 329

Subcostal plane, 268
Subcostal vein, 498
Subcutaneous bursa, 51 1
Subcutaneous olecranon bursa, 438
Subcutaneous space, dorsal hand,

462
Subcutaneous tissue

of abdomen. 249.252
Camper's and Scarpa's layers of, 249
deep membranous, 380, 381
fatty layer of, 348, 361, 378

superficial, 380
of mammary gland, 182
membranous, 348, 361, 378
of rectus sheath, 252

Subdeltoid butsa, 423
Subdural hematoma, site of, 101
Subendocardial branch, 225
Subependymal vein, 146
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Subhiatal fat ringr 236
Sublingual artery, 59, 61
Sublingual caruncle' 51

with openings of submandibular ducts, 51
Sublingual duct, 51

openings of, 61
Sublingual fold, 51

with openings of subl ingual ducts, 51
Sublingual fossa, 15
Sublingual gland, 51 , 53, 61, 1 23, 1 33,

1 6 7
mucous, 61

Sublingual nerve,46
Sublobular vein, 290, 291
Submandibular duct '  51, 53, 59, 60
Submandibular fossa' 1 5
Submandibular ganglion | 59, 122,

1 23, 1 31 , 1 33, 1 66, 1 68
schema for, 133

Submandibular gland' 27, 28, 31, 32,
53 ,123,133,  166,  167

mucous, 61
serous, 61

Submandibular lymph nodes' 73
Submental arteryr 40
Submental vein, 70
Submucosa

of intestine, 326
of stomach, 277
of vermiform appendix, 283

Submucosal gland' 326
Submucosal plexus,326
Submucous (Meissner's! plexus, 326
Submucous space, 392

internal rectal venous plexus in, 393
perianal, 396

Suboecipital netve' 21, 178
Suboccipital triangle, 1 78
Subparotid noderT2
Subpleural capillary, 205
Subpleural lymphatic plexus, 208
Subpopliteal recess, 507, 508
Subpubic angle, radiograph of' 355
Subpyloric lymph nodes, 314
Subscapular artery' 427, 434

computed tomography of, 484
Subscapular fossar 185
Subscapufaris muscle, 180, 192, 243,

244, 245, 425, 428, 433
insertion of, 420
origin of, 420
subtendinous bursa of, 423

Subscapularis tendinous muscle
openings of, 423
oosition of. 423

Subscapularis tendon, 423, 425
Subscapular nerve

lower, 429, 43O,477
upper,429,43O

Subserous fasciar 412
Subserous plexus, 326
Substantia nigra, 107
Subtendinous bursa, 511
Subtrapezial plexus' 177
Subungual space, 471
Sulcal artery, 141

cent ra l ,141,142
oostcentral.  142
precentral,  l4l
orefrontal. 142

Sulcal vein
anterior, 173
oosterior. 173

Sulcus
dorsal median, mesothelial septum in,

1 6 9
hippocampal, 1 12
hypothalamic, 147
intraparietal, 1 05
occipital transverse, 105
occipitotemporal, 107
olfactory, 107

Sulcus limitans' 115
Sulcus terminal is '  214
Superciliary arch' 1
Superffcialis flexor tendon, in com'

mon tendon sheath' 460
Superficial perineal {Colles'f fascia,

358, 361, 366, 370, 378, 380, 41 1
attachment of, 380

Supinator arlery' 447
Supinator muscle, 42O, 440

insertion of, 420
origin of, 420

Supraclavicular nele, 24, 31
intermediate. 129, 479
lateral.129. 479
medial, 129,479

Supracondylar ridge, 436
Sugraduodenal artery, 300, 301, 306
Supraglenoid tubercle, 420
Suprahyoid artery, 59
Suprahyoid muscle, action ofr 29
Supramarginal gyrus' 1 05
Supraoptic nucleus' 147
Supraopticohypophyseal ttact' 147
Supraoptic necess' 106, 108
Supraorbital attery' 23, 36, 40, 81, 85
Supraorbital nerye' 24, 36, 81, 122

branches of, 86
medial and lateral branches of, 86

Supraorbital notch' 1
foramen, 2

Supraorbital vein' 23, 70, 85
Suprapatellar synovial bursa' 511
Suprapineal recess' 108
Suprapleural membrane' 230

cervical, 231
Suprapyloric lymph nodes' 314
Suprarenal gland' 197, 27 8, 298, 299,

329.340.342
arteries and veins of, 332, 333
cross section of, 347
dissection of, 346
in situ, 332
|eft,  1 97, 272, 297 , 329, 331 , 338, 346
nerves of, 344,346

dissection of, 346
right, 197, 297, 329, 346
schema of, 346

dissection of, 346
Suprarenal impressionr 287
Suprarenal-phrenic vein

anastomosis,265
Suprarenal plexus

left, 323
right, 318

Suprarenal vein' 333, 347
inferior, 347
middle, 347
right, 332, 338

Suprascapular artery, 32, 74, 75, 76,
427, 429

infraspinous branch ol, 427
Suprascapulan nel e' 429
Suprascapular notch, 184, 185, 42O'

421, 423, 427
Suprascapular veinr 70
Supraspinatus ligament' 179
Supraspinatus muscle, 177, 423, 427

428,428
insertion of, 420
origin of, 420

Supraspinatus tendon, 423, 425
Suprasternal spacer 28
Supratrcchlear artery' 23, 40, 81, 85
Supratrochlear crest' 220, 224
Supratrochlear nerver 81, 122
Supratrochlear vein, 23, 24, 85
Sural cutaneous nelve

articular branches ot, 541, 542
communicating branch of, 540
Iateral, 540, 541, 542,545

branches of, 544
communicating branch of, 545

medial, 540, 541 , 545
Sural nerve, 534, 540, 541, 545

lateral calcaneal branch of, 541
medial calcaneal branch of, 541
via lateral calcaneal and lateral dorsal

cutaneous branches, 541
Sustentaculum tali' 523, 524
Sweat gland' 9, 167
Syfvius, sulcus ol, 141
Sympathetic Aanglionr 409

lumbar, 170
superior cervical, 130, 132
superior ganglion, 125, 128, 1 31 , 1 33,

134,210,226
thoracic, 209

thoracic, third, 240
Sympathetic nervous sYstem

general topography of, 165
schema of,-167

Sympathetic trunk' 125, 133,192,
210,230, 258, 263, 267,290,324,
325,327, 344, 409, 412, 499

cervical, 165
ganglia of, 321 ,325,344,345
ganglion of, first thoracic, 132
|eft,  1 94, 318,324,346
left lumbac 323
right, 1 94, 31 8, 328, 331 , 346
sacral, 323

left,412
right,412

thoracic, 240
thoracic ganglia of, 321

Synovial cavities' 22, 187
Synovial membrane, 423, 471

attachment of to femur, 51 1
of hip joint,  487

T

T l  s p i n a l  n e t v e '  1 3 2 , 1 3 3 , 1 3 4 , 1 6 0
T2 spinal nerve' 133, 133
T7 spinal netve, 414

lateral cutaneous branch of, 254
medial cutaneous branch of, 254
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TIO spinal nerve, 410
T l  f  sp ina l  ne le ,  414
Tl2 spinal nerve, 160

ventral ramus of, 254
TIO ventral ramus, 345, 410
Tl vertebra,13, 153, 160

spinous process of, 197
T4 veitebra,230
T6 vertebra

lateral view of, 154
superior view of, 154

TB vertebra, 241
TIO vertebra, 241
Tl2 vertebra, 153, 160

body of, 349
lateral view of, 154
spinous process ot, 152, 174, 175, 177

Taenia
free,271,281, 282
mesocolic, 281, 282, 284
omental,  281 .284

Talofibular ligament
anterior,514
posterior,514

Talus
dorsal view of, 523
head of, 523,524
lateral tubercle of, 523
medial tubercle of, 523
neck of, 523.524
plantar view of, 523
posterior process of, 523

groove for tendon of flexor hallucis
longus, 523

lateral tubercle. 523
medial tubercle, 523

trochlea ot,523,524
Tarsal artery

lateral, 530, 536
media l ,530,536

Tarsal gland, 81
openings of, 81

Tarsal joint, transverse, 523
Tarsal sinus, 523,524
Ta?sometatarsal ioint, 523
Tarsometatarsal ligament, dorsal,

536
Tarsus

of eyelid, 81
inferior, 81
superior, 81

Taste buds, 58
section of, 58

Taste pathways, 135
Tectal plate, 106
Tectorial membrane, 22, 96

deeper part of, 22
Tectospinal tract, 132
Teeth

apical foramina of, 57
canine, 57
cement of, 57
crown of, 57
deciduous, 56
dentinal tubules of, 57
dentine of, 57
enamel of, 57
incisors, 56, 57, 233
interglobular spaces between, 57
interproximal spaces between, 57
labiobuccal view of, 57

Teeth (Continued)
motar

first, 56
growth of, 50
second, 56
third, 56

molars. 56. 57
neck of, 57
nerves to, 57
odontoblast layer of, 57
papilla of, 57
permanent, 56, 57

left lower, 57
left upper, 57
lower, 56
upper, 56

premolars, 56, 57
root canals of, 57
roots of, 57

Tegmen tympani, 92,93
Tela choroideae, 108, 111, 145
Temporal a?tery

deep, 99
anterior, 40
oosterior. 40
posterior, 40

middle. 23. 99
parietal branch of, 23
pola',142
superficial, 23, 34, 40, 99, 100, 1 34

frontal branch of. 23. 85
Temporal bone,9

petrous part of, 9, 97
squamous part of, 997

Temporal fossa, hematoma of, 101
Temporal gyrus

inferior, 105, 107
middle, 105
superior, 105

Temporalis muscle, 54
axial MR image of, 150
insertion of, 15. 54
nerves to, 122

Temporal lobe, 105, 1O7,141
axial MR image of, 150
hematoma of, 101
herniation of, 101

Temporal nerve
branches of, 122
deep,122

anterior, 40
posterior, 40

schema of, 122
Temporal sulcus

inferior, 107
Temporal vein

deep, 99
middle. 23. 99
superficial, 99

branches of. 23. 99
frontal and parietal branches of, 99

tributary of, 102
Temporomandibular ioint

articular disc of, 54, 55
lateral ligament of, 40

Tendinous intersection, 83, 84, 86,
121,  181,247

Tenon's capsule. See Fascial sheath of
eyeball fienon's capsule)

Tensor fasciae latae muscle,36,
485,492,494, 503

attachments of, 491
origin of, 492

Tensor tympani muscle, 93
tendon of, 93

Tensor tympani nele, 122
Tensor veli papatini muscle, 52,93,

122
tendon of, 52

Tensor veli papatini nerve, 55
Tentorium celcbel la,86, 101 ,103, 144,

145
sagittal MR image of, 149
straight sinus in, 106

Teres major muscle, 152, 174, 177,
180, 244, 245, 424, 427, 428, 433

insertion of, 420
lower margin of, 434

Teres minor muscle, 174, 177,243,
244,245, 423, 424, 425, 427, 428

Terminal sulcus,58
?esticular artery, 387, 403, 409, 416

left, 329, 332
right, 332

Testicular plexus, 409, 416
right, 318

Testicular vein, 31 1, 329, 332
right, 31 1, 322

Testicular vessels, 340, 363
left, 332
lymphatic pathways along, 408
in spermatic cord, 401

Testis, 361, 386, 389, 390, 416
appendix of, 387, 389
arteries and veins of, 401
cross section of, 390
cross section through, 390
descent of, 386
external spermatic fascia over, 405
lobules of, 390
lymphatic pathways from, 408
pathways from, 408
sagittal MR images of, 397
schema of, 390
septa of, 390
tunica albuginea of, 390
visceral layer over, 387

Thalamic vein, superior, 146
Thalamogeniculate artery' 143
Thalamoperlorating artery, 140, 143
Thalamostriate Yean

inferior. 144. 146
posterior part of, 146
superior, 1 08, 1 1 1 , 145, 146

Thalamotuberal aitery, 140
Thalamus, 1 06, 1 08, 11O, 112, 114, 145,

147,324
left, 144

geniculate bodies of, 143
nuclei of,  111
pulvinars of, 107, 111, 143, 145
sagittal MR image of, 149
schema of, 111
stria medullaris of, 106
str ia terminal is of,  111
ventral posteromedial nucleus of, 135

Thecal sac, sagattal MR images of,
397

Thenar eminence,418
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Thenar muscle, 446,460
innervation of, 460
supplied by median newe,476

Thenar spac'e,462
dorsal extension of, 460

Thigh
anterior cutaneous nerve of, 545
arteries of, 500, 501, 512
bony attachments of

anterior view of, 490
posterior view of, 491

cutaneous innervation of, 538, 540
lateral cutaneous nerve of, 538
muscles of

anterior views of. 491 , 493
lateral views of, 494
posterior views of, 495

nerues of, 500, 501, 538, 540
anterior view of, 501
posterior view of, 502

serial cross sections of, 505
Thoracentesis, 190
Thoracic aortic plexus, 209
Thoracic aitery

anterior intercostal branches of, 189
interior, 198, 206, 21 1, 305
internal, 189, 237, 244, 245, 246

perforating arteries of, 188
lateral, 1 83, 1 88, 1 89, 427 , 434
left,  193, 194
perforating branches of, 183
right, 193, 230
superior, 189,427, 429, 434

Thoracic cardiac netve, 193, 209
Thoracic constriction, 233
Thoracic duct, 189, 194, 198, 206,209,

21 1, 244, 245, 246, 263, 266, 293,
3 1 8

Thoracic ganglion, 167
Thoracic muscle, transversus, 194
Thoracic nerYe, 161

dorsal ramus of, 192
l o n g , 1 8 8 ,  1 8 9 , 1 9 2

Thoracic spinal nerve, 133
dorsal root of, .133

ventral root of, 133
Thoracic sympathetic nerves, 130
Thoracic vein

internal, 1 89, 1 98, 244,245,246
left, 194
r i g h t , 1 9 4

Thoracic vertebrae, 21
anterior view of, 171
arteries of, 171
cross section through, 170

Thoracic visceral nerves, 165
Thoracic wall

anterior, 188-189
Thoracis muscle, transversus, 189
Thoracoabdominal nerve, cuta-

neous branch of, 188
Thoracoacromial artery, 424, 427,

428
acromial branch of, 424, 427, 429
clavicular branch of, 424, 427, 429
deltoid branch ot, 424, 427, 429
pectoral branch of, 424,427, 429

Thoracodorsal artery, 427, 434
Thoracoepigastric vein, 249

Thorax
autonomic nerves in, 209
bony framework of, 185
cross sections of, 246

at T3-4 disc level, 244
at T4-5 disc level, 245
at T7 disc level,246
at T3 lower level, 243

surface anatomy of, 181
Thumb

distal phalanx of, 457
innervation of, 460
proper palmar digital nerves of, 460

Thymus,211 ,230,244
Thyroarytenoid muscle, 78, 79, 80
Thyrocervical trunk, 32, 7 4, 75, 76,

237, 427
right, 137

Thyroepiglottic ligament, 77
Thyroepiglottic muscle, 80
Thyrohyoid membrane, 29, 7 4, 77, 235
Thyrohyoid muscle, 27, 28, 29, 31, 32,

53 ,128,129
Thyroid artery

inferior, 32, 74, 76, 427
esophageal branch of, 237

superior, 31, 32, 34, 7 4, 75, 76
superior laryngeal branch of, 34

Thyro id  g land,29 ,31 ,  196,  198,206
anterior view o1,74
articular surface of, 78, 80
fibrous capsule of, 76
isthmus of, 74
posterior view of, 75
pyramidal lobe of ,74
r igh t  lobe  o f  ,74 ,75 ,76

Thyroid notch, superior, 77
Thyroid vein

inferior, 74, 75, 198
midd le ,74
superior, 31 , 74

Tibia, 51 1, 530
anterior border of, 485, 513, 514
anterior view of, 513

with posterior ligament attachments,
5 1 3

cross section of, 514
inferior articular surface of, 513, 514
interosseous border of, 513, 514
lateral condyle o1,494,510, 513
lateral surface of, 513, 514
medial border of. 513. 514
medial condyle of, 513, 514
medial surface of, 513, 514
oblioue l ine of" 513
posterior surface of, 514
posterior view of, 513
radiograph of, 510
superior articular sudace of, 514
superior view of, 514
tuberosity o'f , 492,493, 51 1 , 513, 514

Tibial artery
anterior. 512. 530
posterior, 512,534

medial calcaneal branch of, 533, 535
posterior medial malleolar branch of,

534
Tibial collateral ligamentn 511

Tibiafis anterior tendon' 485, 494,
536,542

attachment of, 515
tendinous sheath of, 530
tendon of, 530

Tibiafis posterior rnuscle' 534, 541
attachment of,515
tendon of, 535, 536

Tibial nerve, 495, 540, 541
articular branches of, 540
lateral plantar, 541
medial calcaneal branch of, 533, 535,

540, 541, 545
medial plantar, 541
muscles innervated by, 541
posterior, 534

Tibiofibular ligament
anterior,514
posterior,514

Toe
fifth

distal, middle, and proximal phalanxes
ot,537

vein of, 544
great

distal phalanx of, 537
medial side of, 544
proximal phalanx of, 537

Tongue,  37 ,39 ,59 ,  125
apex of, 58
body of, 58
crypt of, 58
dorsum of, 58
frenulum oJ, 51
frontal section of, 60
horizontal section of, 60
inferior longitudinal muscle of, 128
intrinsic muscles of, 128
lateral view of, 59
lymphatic drainage of, 73
lymph vessels and nodes of, 73
muscles of, 59, 60

vertical and transverse, 60
posterior,125
root of, 58, 235
sagittal MR image of, 149
salivary glands and, 60
schematic stereogram of, 58
superior longitudinal muscle of, 128
taste anterior of, 1 25

Tonsil, palatine, 58
Tonsillar artery' 40
Torus tubarius, 37, 39
ftabecula, 148

artery of, 148
Ilabecufae calneae, 22O
l?achea, 29, 7 4, 75, 77, 126, 168, 196,

198, 202, 211, 213, 230, 234, 237,
243,244

aderies of, 202
bifurcation of

axial CT images of, 242
car.tilage ot,28,202
cross section through, 202
elastic fibers of, 202
epithelium of, 202
mucosa of posterior wall ol,2O2
nerve o1,202

I?achealis muscle' 202
Ilacheobronchial lymph nodest 244

inferior, 245
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Ilacheobronchial nodes, 266
Ilacheobronchial tree, innervation

ol,210
Ilanspyloric plane, 268
Ilansverse pnocess, lumbar, 19, 179
Ilansvelse pnocess, lumbar, 155
llansverse sinus, 97, 103

groove for, 9
left, 144

Ilansversospinalis muscle, 243
Ilansversus abdominis muscle,

1 8 0 , 1 9 2 , 2 6 1
Ilansvelsus thoracis muscle, 180,

192
Trapeziocapitate ligamenl, 454, 455
fiapeziotrapezoid ligament, 455
Ttapezium,456

anterior (palmar) view of, 452
coronal section of, 455
posterior (dorsal) view of, 452
tubercle ot, 452, 454, 456

I?apezius muscle, 27,29, 127, 129,
152, 174, 177 , 180, 1 88, 1 89, 1 92,
244,246,247,418, 419, 420, 428,
429

insertion of, 420
Trapezoid bone, 456

anterior (palmar) view of, 452
coronal section of, 455
posterior (dorsal) view of, 452

Ttapezoid ligament, 423
Treitz, ligament of, 270
Tliangfe of auscultation, 152, 246,

424
Tliangle of Petit. See Lumbar triangle

(of Petit)
lliangular fossa, 93
Iliceps brachii muscle, 152,429,

444,446
lateral head of, 1 52, 181 , 245, 418, 424,

427
long head of , 152, 243, 244, 418, 42O,

424, 427, 433
tendon of. 152.438

Ilicuspid valve
anatomy of, 223
anterior cusp of, 222,223,224
orifice of, 246
posterior of , 222, 223, 224
right f ibrous r ing of ,222,225
septal cusp of, 222, 223, 224

Tiigeminal ganglion of,86, 116, 117,
1 3 2 , 1 3 3 , 1 3 4 , 1 3 5

Tiigeminal impression, 9
Ti igeminal nerye, 24, 97, 114, 1 16,

117,  122,  133,  134,  135,  144
ganglion of, 131
maxillary division of, 24
mesencephalic nucleus of, 116, 117
motor nucleus of, 116, 117, 122, 135
motor root of, 131
ophthalmic division of, 24
parotid branches ot, 122
principle sensory nucleus ot, 116, 122
schema of, 1 22
sensory nucleus of, 1 1 7
sensory root of,  118, 131
spinal nucleus of, 1 1 6, 117, 122, 125,

126
spinal tract ot,  117, 126
superficial branches of, 122

Tiigeminal nucleus, 122
T?igone

collateral,  111
habenular, 111
left fibrous, 222
right fibrous, 222
of urinary bladder, 361, 365, 366, 385

Iliquetrocapitate ligamenl, 454
Triquetrohamate ligament, 454, 455
Iliquetrum bone,456

anterior (palmar) view of, 452
posterior (dorsal) view of, 452

Tlochanter
greater, 248, 376, 485, 487, 489, 492,

495. 496. 503
anteroposterior radiograph of, 488
radiograph of, 355

lesser
radiograph of, 355

Trochlea, 420
Ilochlear nerve l lVf, 83, 84, 86, 114,

116,121
schema of, 186

Ilochlear nucleus, 1 17
Tnber cinereum, 106, 107 , 114

median  eminence o f  ,147
lUberculum sellae, I
Tirberohypophyseal ltacl, 1 47
Tirfted cell, 119
lbnica albuginea,390
fUnica vaginalis

parietal layer of, 390
visceral layer of, 390

lUrbinates, 37
[lmpanic artery, anterior, 40
fimpanic canaliculus, 10
Ilrmpanic cavity, 92, 93, 96, 124, 125
Ilmpanic membrane, 92, 93, 96

right, 93
Ilmpanic nerve, 93, 123, 125, 134
Ilmpanic plexus, 93, 123, 125,132, 134

tubal branch of, 125

u
Ulna, 436, 438, 439, 440, 441,442, 443,

454,465
anterior border of, 436
anterior (palmar) view of, 452
anterior surface of, 436
coronal section of, 455
coronoid process of, 437
dorsal tubercle of, 436
interosseous border of, 436
lateral surface ot. 429.436
olecranon ot,418,444
posterior border of, 436, 439
posterior (dorsal) view of, 452
posterior surface of, 436, 439
radial notch of, 436
radiograph of, 437
tuberosity of, 436, 439

Ulnar artery, 433, 434, 446, 447, 454,
460, 465

anterior recurrent, 447
computed tomography of, 484
deep palmar branch of, 447 , 454,460, 465
dorsal carpal branch of, 469
palmar carpal branch of, 465
with venae comitantes and ulnar nerve,

460

Ulnar bursa, 460
Ulnar collateral artery

inferior. 433. 434
superior, 433,434,444

Ulnar nerve, 429, 433, 444, 446, 447
454,460,465,476

anterior view of, 476
adicular branch of, 476
communicating branch of, 468
communicating branch with median

nerve,476
communicating with median nerve, 476
in cutaneous innervation, 476
to cutaneous innervation, 476
deep branch, 476
deep branch ol, 447, 454, 465, 476
dorsal branches of

to dorsum of middle and distal oha-
langes, 476

dorsal branch ot, 444, 446, 468, 469,
476

dorsal digital branches of, 469
groove for, 436
inconstant contribution of, 476
muscles innervated by, 476
palmar branch ol, 447, 476
palmar view of, 476
posterior (dorsal) view of, 476
posterior view of, 476
proper palmar digital branches of, 469
superficial branch of, 447, 460, 476

Ulnar recurrent artery
anterior, 434
posterior, 434,444

Ulnar styloid p?iocess, 452
Ulnocapitate ligament, 454
Ulnolunate lagament, 454
Ulnotriquetral ligament, 40, 454
Umbilical artery, 340, 341, 396

distal, 402
obliterated, 372
occluded pa1 o1, 229, 362, 363, 364,

400, 403
patent part of, 400, 4O2,403
orenalal.229

Umbilical ligament
medial,229,259,341, 401, 402, 403
median, 340, 364, 365, 400, 403, 409

Umbil ical rcgion,268
Umbilical vein

obliterated, 288
Umbilicus, 247, 3O5, 312
Umbo, 93,96
Umbrical muscle

fourth, 476
third, 476

Uncal vein, 145
Uncinate pnocess, 19, 37, 38, 339
Uncovertebral ioints, 19
U n c u s ,  1 0 6 , 1 0 7 ,  1 1 9
Upper limb

anterior view of. 418.473
arteries of, 473

computed tomography of , 484
lymph nodes of, 483
lymph vessels and nodes of, 483
lymph vessels of, 483
nerves of, 473
posterior view of, 418
surface anatomy of, 418
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Urcter, 271, 334, 341, 362, 363, 364, 365,
366, 391, 400, 402, 403,410, 412

arteries of, 341
diagonal course of, 340
female, 340
left, 340
male ,340
nerves of, 344,345
retroperitoneal, 340
right, 31 8, 329, 340,372
upper, innervation of, 345

U]€teral plexus, right, 318
Ureteric told, 362, 363, 369
Urcteric nerve, middle' 344
Ureteric orifice, 384

left, 366
right, 366

Ureteric plexus,410
Ureteropelvic junction, 339
Urethra, 263, 367, 372, 389

beginning of, 376
cavernous, 368, 385

bulbous portion of, 371
pendulous port ion of, 371

in chi ldren, 368
fema|e, 356, 357, 360, 361 , 389

frontal section, anterior view of, 379
schematic reconstruction of, 379

m a l e . 3 8 1 , 3 8 3
floor of, 385
hiatus for, 358
roof of, 385

membranous, 368, 385, 408
lymphatic pathway from, 408

musculofascial extensions to, 357
prostatic, 366, 368, 376, 384, 385
spongy, bulbous portion of, 366

Urethral artery, 384, 405
Urethral crest, 384
Urethral fold, 388

partly fused, 388
Urcthral gland, 380,385

lacunae and openings of, 379
Urcthral lacuna' 385
Urethral meatus, externalr 361
Urethral orifice,388

external, 360, 377 , 379, 382, 385, 388
female external, 395

Urethral raphe, 388
Urethral sphincter, internal' 366,

367, 384, 385
Urethrovaginal sphincter, 367
Urinary bladder, 167, 269, 323, 329,

340, 367, 412
apex o f ,361,365
arteries of, 34'l
b o d y  o f , 3 6 1 , 3 6 5 , 3 6 6
fasc ia  o f .361.364
female,366
fundus of, 361, 365, 366
innervation of, 168, 417
interior of, 376
lateral ligament of, 364
lymph vessels and nodes of, 343
male ,366
mucosa of, 340
neck of, 362, 365, 366
nerves of, 344
orientation and supports of, 365
sagittal MR images of, 397
trigone of, 361, 365, 366, 385

Urinary bladder (Continued)
ureteric orifice of, 366
uvula of. 366. 385
voiding cystourethrography of, 368

Urogenital fold' 388
Urogenatal groove,388
Urogenital hiatus' 367
Urogenital sinus' 389
Urogenital triangle, 380
Urticfe, 92,95,96, 124
Uterine artery, 34O, 341, 372

cardinal ligament with, 364
vaginal branches of, 404

Uterlne ostium' 371
Uterine lfallopianf tube' 360, 362,

369, 370, 389, 400, 412,415
abdominal ostium of, 371
ampul la  o f  ,371,372
fimbriae ot,371,372
folds of, 371
infundibulum o'f  .  37 1. 372
isthmus of, 371
uterine part of, 371

Uterlne vein, 404
superior, 399

Uterine venous plexusr 399
Uterlne vessels, 360, 361, 371

ovarian branches ol, 372
Uterosacral fold' 362, 392
Uterosacral ligament, 360, 371 , 372,

373
Uterovaginal venous plexusr 412
Uterovesical pouch, 372
Uterus, 370, 380, 388, 389, 400,412

age changes and muscle pattern of, 373
anteflexion of, 377
arteries and veins of, 404
body of, 360, 371
cervix of, 360, 364, 369, 370, 371
degrees of retroversion of, 377
external os of, 371
frontal section of, 371
fundus of, 360, 362, 365, 369, 371
internal os of, 371
retracted,412
round ligament of, 340, 389
sagittal MR images of, 397

U.V junction, 372
U v u l a , 5 1

of urinary bladder, 366, 385
Uvular muscler 52

v
Vagal cardiac nerve, 130
Vagal fibers, 126
Vagal nucleus, dorsal, 1 16
Vagal trunk, 263, 321, 322, 323, 328

anterior, 126, 166, 209, 318, 319, 320,
321,327,344,346

anterior gastric branch of, 319
celiac branches of, 216
celiac branch of, 319, 320, 321, 322
gastric branches of, 126
hepatic branch of, 126, 319, 320, 323,

327
celiac branches of, 320

Vagal trunk (Continued)
posterior, 1 66, 31 8, 32O,321,322,323'

327, 328,344,346
branch to celiac Plexus, 240
celiac branches of, 216, 319, 320,

321,322
posterior gastric branch ot, 32O, 328

Vaginar 367
horizontal portion of, 372
musculofascial extensions to, 356
sagittal MR images of, 397
supporting structures of, 370
upper four-fifths of, 389
vertical portion of, 372
vestibule o1,37O,377

Vaginal artery, 340
Vaginal fornix' 371

anterior part of, 360
posterior part of, 360

Vaginal orifice' 388
Vaginal vein,398
Vaginal venous plexus' 398
Vaginal vestibuler 389

artery of bulb of, 370
bulb of, 370.404
artery to, 404

Vaginal wall ,  370,373
Vagus nerve  (X f '  32 ,34 ,74 ,75 ,76 ,

1 1 4, 1 1 6, 117 , 118, 125, 126, 127 ,
130, 131, 135, 206, 209, 210, 211,
325, 345

auricular branch of, 10,24,126
cardiac branch of, 209
celiac branch of, 321
cervical cardiac branch of

inferior, 126
superior, 126

cholinergic,2l0
communicating branch of, 126
communication to, 32
distr ibution of, 118
inferior ganglion of , 126, 127, 128, 135
left,243,244
meningeal branch of, 126
nucleus of, 324
pharyngeal branch of, 125,126,13O
posterior nucleus of, 1 1 6, 117 , 126, 324,

a ^ R

pulmonary plexus branch of, 209
right, 75, 80, 193, 226, 230
schema o f ,  118,  126
suoerior cervical cardiac branch of,

1 3 0 , 1 3 1
superior ganglion ol, 126, 127
thoracic cardiac branch of, 126,226

Vallate papillae' 58, 135
Vallecula, 58
Vane comitantes' 59,60
Vasa rectae sPuriar 337
Vasa rectae verar 337
Vastus interrnedius muscle' 489,

493, 507, 538
attachments of, 489, 491

Vastus lateralis muscle' 485,489,
491, 492, 493, 494, 500, 507, 538

attachments of, 489, 491
Vastus medialis muscle, 485,489,

492,493,500, 538
attachments of, 489, 491, 538
nerve to, 500
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Vater
ampulla of, 294
major duodenal papilla of, 294

Vein
brain, 146
of brain, 145
of forearm, 480
of hypophysis, 148
of hypothalamus, 148
of large intestine, 31 1
of pancreas, 309
of posterior cranial fossa, 1 44
of small intestine, 309
of spleen, 309
superficial, of lower limb, 545
of suprarenal glands, 347
vertebral,137

Velum
inferior medullary 113
superior medullary 113

Vena cava
inferior, 1 79, 194, 206, 2O9, 213, 215,

220, 225, 230, 272, 273, 278, 293,
297 , 298, 330, 331 , 333, 339, 342,
347, 412

axial CT images of, 242,35O
cross section of, 297, 338
opening lor,223
persistent left, 333
right renal vein entering, 339
valve ol,22O

superior, 7 4, 7 5, 206, 21 1, 213, 21 5, 220,
224, 225, 230,244,245, 246

axial CT images of, 242
prenatal, 229

Venae comitantes,460
Venous arch, dorsal, 544
Venous plexus, 372

vertebral, 10
Ventral ramus, 170, 193

in  s i tu ,  160
Ventricle lcerebralf

choroid plexus of, 109
fourth, 1 1 3, 115, 144, 146

axial MR image of, 150
choroid plexus of, 106, 114
lateral and median apertures of, 146
median sagittal section of, 114, 115
outl ine of, 143
posterior view of , 1 15
rhomboid fossa of, 114
sagittal MR image of, 149
vein of lateral recess of, 144

lateral, 1 08, 1 1 0, 1 46
choroid plexus, 109
choroid plexus of, 99, 108, 1 10, 143,

145
lateral vein of, 146
occ ip i ta l  horn  o f ,  110,  111,  146
right, occipital horn of, 143
sagittal MR image of, 149
tempora l  horn  o f ,108,  111,146
veins of, 146

left lateral, 108
aoerture of. 108
central part of, 108
frontal horn of, 108
occipital horn of, 108
phantom view of, 108
temporal horn of, 108

Ventricf e (cerebrall (Co nti n ued)
right lateral, 108
t h i r d ,  1 0 6 ,  1 0 8 ,  1 1 0 ,  1 1 1 ,  1 4 6

choroid plexus of, 106, 108
tela choroideae of, 108, 111, 145

Ventricle (heartf
left ,  21 3, 214,221,224, 246

axial CT images of ,242
posterior vein of, 216
posterior wall ol,221

right, 21 4, 21 5, 224, 246
axial CT images of, 242
opened, 220

Ventricular vein
hippocampal, 146
inferior, 146

Ventromedial nucleus, 147
Venulae rcctae, 337
Vermian artery

inferior, 143
superior, 143

Vermian vein
inlerior,144
superior, 144, 146

Vermis, 113
inferior, 1 13

nodu le  o f ,  113
pyramid of, 113
tuber of, 1 13
uvu lao f ,  113

superior, 113
central lobule of, 1 13
cu lmen o f ,  113
decl ive of, 1 13
fol ium of, 113
l ingu la  o f ,  113

tuber of, 115
uvula of, 1 15

Vertebra. See a/so specific veriebrae
body of, axial CT images of, 242,350
lumbar, 155

radiographs of, 156
relation to spinal nerves, 161
spinous process of, axial CT images of,

242
thoracic, 154

Vertebral artery, 10, 21, 32, 75, 76, 100,
1 30, 1 40, 141 , 171 , 178, 226, 237

anterior meningeal branch of, 143
atlantic part of, 178
left, 143
meningeal branches of, 10
posterior meningeal branch of, 100, 143
right, 143
venus plexus of, 137

Vertebral body, 19
articular facets for, 186
fourth thoracic, 230
lumbar, 155

Vertebral canal, lumbar, 155
Vertebral column

anterior view of, 153
left lateral view of, 153
posterior view of , 153
veins of, 137

Vertebral ganglion, 130, 226
Vertebral notch

inferior, lumbat 155
superior, lumbar, 155

Vertebral plexus, 130

Vertebral vein, 137
anterior, 137

Vertebral Yenous plexus, 137
external,173
in te rna l ,  17O,173

Vertebra prominens, 19, 21
Vesical artery

inferior, 340
ureteric branches of, 340

superior, 340,341
ureteric branches of, 341

Vesicaf fold, transverse, 372
Vesical pfexus, 323, 344, 412
Vesical vein

right, 31 1
superior, 265, 399

Vesical venous plexus, 366,403
in retropubic space, 361

Vesical vessels, lymphatic
pathway along,408

Vesicocervical fascial fibers, 364
Vesicocervical space, 364
Vesicosacral fold, 363
Vesicouterine pouch, 372
Vesicovaginal pouch, 362, 365, 391
Vesicovaginal space, 364
Vesicular appendix (hydatid of

Morgagnif, 371 , 389
Vesicular yean, :nferior, 399
Vestibular aqueduct

endolymphatic duct in, 96
external opening of, 97

Vestibular area, 115
Vestibular lo.sa,377
Vestibular ganglion, 95
Vestibular gland, 389

greater, 389, 404
opening of, 377
orimordium of. 389

Vestibular membrane, 96
Vestibufar nerve, 95, 97, 124

inferior, 95, 97,124
superior, 95, 124

Uestibular nuclei, 117
Vestibular nucleus, 116, 124

diagrammatic, 124
Vestibular lovall window, 95
Vestibule, 95,389

cochlear recess of, 92, 95
elliptical recess of, 95
spherical recess of, 95

Uestibulocochlear nerve, 117
Vestibulocochlear nerve (Vlllf, 92,

9 5 ,  9 7 ,  1 1 4 ,  1 1 6 ,  1 3 1
schema o f ,  116,  118,124

Vestigial mesonephric tubule, 390
Vidian nerve, 122
Viscera

abdominal, 269
median sagittal section of, 348
Pelvic

female, 360
male ,361
nerves of, 412

vasculature of, 300-315
Visceral lymph nodes

celiac, 266
inferior mesenteric, 266
superior mesenteric, 266

Visceral nerve, thoracic, 165
Visceral pleura, 205

Atlas of Human Anatomy



Visual fields, overlapping' 120
Visual pathway, 120
Vitreous body, 87
Vitreous chamber, 90

coronal CT images of, 151
Vocalis muscle, 78, 80

action of, 79
Vocaf l igamenl,77,78

abduction of, 79
adduction of, 79
lengthening of, 79
shortening of, 79

Voiding cystourethrograms, male
and female, 368

Vomer,39
Vomerine groove, 39
Vorticose vein, 85, 90, 91

anterior tributaries of, 91
bulb of, 91
oosterior tributaries of. 91
suprachoroidal tributaries of, 91

V.shaped area (of Laimerf, 234,235
Vulva, 377

w
White matter, spinal, 169
Willis, circle of. See Cerebral arterial

circle (of Willis)
Winslow, foramen of. See Omental

foramen (of Winslow)

Wolffian duct. See Mesonephric
(wolffian) duct)

Wrist
anterior (palmar) view of, 472
anterior view of, 460
arteries of, 461
articular disc of, 455
bones of, 456
coronal section of, 455
cross section, transverse, 461
cutaneous innervation of, 472
deep dorsal dissection of, 469
deeper palmar dissection of, 460
extensor muscles of, 441
extensor tendons at, 470
flexor muscles of, 442
flexor tendons, arteries, and nerves at,

461
ligaments of, 454, 455
movements of, 453
nerves at, 461
palmar dissection, deeper, 460
posterior (dorsal) view of, 455, 470, 472
radial dissection, superficial, 467
radiograph of, anteroposterior, 457
sagittal section of, 453
superficial dorsal dissection of, 468
superficial palmar dissection of, 459
tendons of, 461

x
Xiphoid process' 185, 191, 196, 198,

247, 248, 249, 285, 286, 293,
297,298

cross section of, 297

z
Zigzag (Zf line, 236
Zona orbicularis' 487
Zonular fibers, 87, 88, 89, 90
Zygapophyseal (facetl ioinl, 246

c2-3, 19,21,22
capsu le  o1 ,21 ,22

c 3 4 , 2 1
Zygomatic alch, 14,54, 151
Zygomatic bone' 81
Zygomatic nerve' 121
Zygomaticolacial atlery, 23
Zygomaticofacial nerve, 24, 122
Zygomaticofaclal vein' 23
Zygomaticotemporal arlery, 23
Zygomaticotemporal nerve' 24, 122
Zygomaticotemporal vein' 23
Zygomaticus maior muscle' 26, 54,

123
Zygomaticus minol muscler 26,54,

123
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