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PREFACE TO THE FIRST EDITION

| have often said that my career as a medical artist for almost 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, | have produced almost 4,000
illustrations, mostly for The CIBA (now Netter) Collection of Medical Illustrations but also
for Clinical Symposia. These pictures have been concerned with the varied subdivisions of
medical knowledge such as gross anatomy, histology, embryology, physiology, pathology,
diagnostic modalities, surgical and therapeutic techniques and clinical manifestations of a
multitude of diseases. As the years went by, however, there were more and more requests
from physicians and students for me to produce an atlas purely of gross anatomy. Thus,
this atlas has come about, not through any inspiration on my part but rather, like most

of my previous works, as a fulfillment of the desires of the medical profession.

It involved going back over all the illustrations | 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, | found that there were gaps in the portrayal of medical
knowledge as pictorialized in the illustrations | 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. If 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. | have therefore striven for a middle course of realism without the clutter
of confusing minutiae. | 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 | 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 unfortunately unavailable, but | do
wonder what their comments might have been about this atlas.

Frank H. Netter, M.D.
(1906-1991)
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FOREWORD

“The release in 1989 of the first edition of Dr. Frank Netter's ‘personal Sistine Chapel’—the
Atlas of Human Anatomy—was a major event in the history of the teaching and learning
of anatomy. Almost instantly, the Atlas of Human Anatomy became the top-selling
anatomical atlas in the world and clearly became the students’ choice universally.”

This quotation from the second edition of the Atlas of Human Anatomy still resonates
today as the beautifully conceived and rendered artwork of Dr. Netter continues to
capture the admiration of students and healthcare professionals.

The skillful editing and publishing teamwork of Novartis Medical Education, in
consultation with many of the 20th century’s outstanding anatomists and physicians,
have made the first and second editions of the Atlas the standard against which all other
atlases are compared. This third edition owes much to the Consulting Editors of the
earlier editions, Drs. Sharon Colacino (Oberg) (first edition) and Arthur F. Dalley Il
(second edition), who shepherded their editions with great skill and uncompromising
professionalism and thus made my task significantly easier. | am honored to serve as the
Consulting Editor of the third edition and to continue the Netter tradition in partnership
with Icon Learning Systems as the Atlas of Human Anatomy enters the new century.

Perceptive student and faculty response to the earlier editions prompted greater
attention to several concepts that are critical to the anatomical basis of clinical practice.
Notably, each regional section now begins with a surface anatomy plate, skillfully drawn
by Carlos A.G. Machado, M.D. These surface anatomy plates remind us of the value of
careful observation in clinical medicine and draw attention to surface features that por-
tend the underlying anatomy.

We also have included a significant number of normal radiographic images in
this edition, reflecting the importance of diagnostic imaging in clinical anatomy and
medicine. These new images are not meant to be comprehensive of the radiographic
knowledge available to today’s clinicians, but rather are starting points for further
exploration into the richness of anatomical detail that imaging can provide. | am grateful
to Matthew Cham, M.D., and John Wandtke, M.D., of our Department of Radiology for
selecting these images and permitting us to use them in this edition.



We balanced the addition of new surface and radiographic anatomy plates largely
by eliminating several plates that contributed little to the quality of the Atlas. Several
plates from The Netter (formerly CIBA) Collection of Medical lllustrations were added
and several plates were altered slightly to correct anatomical errors consistent with our
current knowledge. In sum, the third edition has grown by 30 images. Finally, the
References and the Index have been updated.

The anatomical terminology is consistent throughout the Atlas and conforms to
the International Anatomical Terminology (Terminologia Anatomica) approved in 1998
by the International Federation of Associations of Anatomists. Common eponyms are
retained parenthetically, and the leader lines and labels have been checked and, where
necessary, corrected to ensure their accuracy. For reviewing this material | thank
Woijciech Pawlina, M.D., Leonard ). Cleary, Ph.D., Daniel O. Graney, Ph.D., and Brian R.
MacPherson, Ph.D. Their meticulous examination of each plate has greatly enhanced
the accuracy of this atlas.

For the proofreading, editing and designing, | am indebted to Jennifer Surich,
Erika Gehringer and Greg Otis at Icon Learning Systems; their keen eyesight, dedication
and professionalism buoyed me when | began to drift. A special thank you is reserved
for Paul Kelly, Executive Editor, who continues to listen patiently and is a true believer in
the power of the visual image to teach.

To all students, past, present and future, the legacy of Dr. Netter’s artwork lives in
you; his unique ability to “clarify rather than intimidate” is his gift to you. | am both privi-
leged and humbled to have the opportunity to carry forward this tradition of excellence
and to contribute to your understanding of human anatomy.

Finally, to my wife, Paula, thank you for giving me the freedom to write and the
support to sustain me—in those respects, this book was co-edited.

John T. Hansen, Ph.D.

Professor of Neurobiology and Anatomy

University of Rochester School of Medicine and Dentistry
Rochester, New York




CONTENTS
Section| HEAD AND NECK

| SURFACE ANATOMY Plate 1
\ BONES AND LIGAMENTS Plates  2—18
| SUPERFICIAL FACE Plates 19—22
| NECK Plates 23—31
NASAL REGION Plates 32—46
| ORAL REGION Plates 47—58
| PHARYNX Plates 59—69
THYROID GLAND AND LARYNX Plates 70—76
ORBIT AND CONTENTS Plates 77—86
‘ EAR Plates 87—93
. MENINGES AND BRAIN Plates 94—109
‘ CRANIAL AND CERVICAL NERVES Plates 110—129
~ CEREBRAL VASCULATURE Plates 130—141
| REGIONAL SCANS Plates 142—144
Section I BACK AND SPINAL CORD
| SURFACE ANATOMY Plate 145
BONES AND LIGAMENTS Plates 146—152
SPINAL CORD Plates 153—166
MUSCLES AND NERVES Plates 167—173

Section Il THORAX

SURFACE ANATOMY Plate 174
' MAMMARY GLAND Plates 175—177
BODY WALL Plates 178—191
LUNGS Plates 192—206
HEART Plates 207—225
MEDIASTINUM Plates 226—237

REGIONAL SCANS Plate 238

SURFACE ANATOMY Plate 239
BODY WALL Plates 240—259
PERITONEAL CAVITY Plates 260—266
VISCERA (GUT) Plates 267—277
VISCERA (ACCESSORY ORGANS) Plates 278—289
VISCERAL VASCULATURE Plates 290—307
INNERVATION Plates 308—318
KIDNEYS AND SUPRARENAL GLANDS Plates 319—334
| ABDOMINAL SECTIONS Plates 335—337

| REGIONAL SCANS Plate 338



Section V

Section VI

Section VII

Section VIII

PELVIS AND PERINEUM

SURFACE ANATOMY

BONES AND LIGAMENTS
PELVIC FLOOR AND CONTENTS
FEMALE STRUCTURES

MALE STRUCTURES

RECTUM

VASCULATURE

INNERVATION

HOMOLOGUES OF GENITALIA
REGIONAL SCANS

UPPER LIMB

SURFACE ANATOMY
SHOULDER AND AXILLA
ARM

ELBOW AND FOREARM
WRIST AND HAND
NEUROVASCULATURE

LOWER LIMB

SURFACE ANATOMY
HIP AND THIGH

KNEE

LEG

ANKLE AND FOOT
NEUROVASCULATURE

CROSS-SECTIONAL ANATOMY

CROSS-SECTION OVERVIEW
THORAX

ABDOMEN

MALE PELVIS

THORAX

REFERENCES
INDEX

Plate 339

Plates 340—342
Plates 343—353
Plates 354—362
Plates 363—371
Plates 372—377
Plates 378—388
Plates 389—397
Plates 398—399
Plate 400

Plate 401

Plates 402—413
Plates 414—418
Plates 419—434
Plates 435—454
Plates 455—466

Plate 467

Plates 468—487
Plates 488—494
Plates 495—504
Plates 505—519
Plates 520—528

Plate 529
Plates 530—533
Plates 534—539
Plate 540
Plates 541—542



SURFACE ANATOMY
Plate 401

401. Upper Limb

SHOULDER AND AXILLA
Plates 402-413

402.
403.
404.

405.
406.

407.

408.
4009.

410.

411.

412.
413.

Clavicle and Sternoclavicular Joint
Humerus and Scapula: Anterior Views
Humerus and Scapula:

Posterior Views
Shoulder: Anteroposterior Radiograph
Shoulder (Glenohumeral) Joint
Muscles of Shoulder
Muscles of Rotator Cuff
Scapulohumeral Dissection
Axillary Artery and

Anastomoses Around Scapula
Pectoral, Clavipectoral

and Axillary Fasciae
Axilla (Dissection): Anterior View
Brachial Plexus: Schema

ARM

Section VI

UPPER
LIMB

Plates 414-418
414. Muscles of Arm: Anterior Views

415. Muscles of Arm: Posterior Views
416. Brachial Artery In Situ
417. Brachial Artery and Anastomoses

Around Elbow

418. Arm: Serial Cross Sections

ELBOW AND FOREARM
Plates 419-434

419.
420.

421.

422.
423.

424.

425

Bones of Elbow

Elbow: Radiographs

Ligaments of Elbow

Bones of Forearm

Individual Muscles of Forearm:
Rotators of Radius

Individual Muscles of Forearm:
Extensors of Wrist and Digits

Individual Muscles of Forearm:
Flexors of Wrist

ATLAS OF HUMAN ANATOMY



SECTION VI: UPPER LIMB

426.

427.

428.

429.

430.

431.

432.
433.

434,

Individual Muscles of Forearm:
Flexors of Digits

Muscles of Forearm (Superficial
Layer): Posterior View

Muscles of Forearm (Deep Layer):

Posterior View

Muscles of Forearm (Superficial
Layer): Anterior View

Muscles of Forearm (Intermediate
Layer): Anterior View

Muscles of Forearm (Deep Layer):
Anterior View

Forearm: Serial Cross Sections

Attachments of Muscles of
Forearm: Anterior View

Attachments of Muscles of
Forearm: Posterior View

WRIST AND HAND
Plates 435-454

435.
436.

437.

438.
439.
440.

441.

442,

443,

444,

445.

ATLAS OF HUMAN ANATOMY

Carpal Bones
Movements of Wrist
Ligaments of Wrist
Ligaments of Wrist (continued)
Bones of Wrist and Hand
Wrist and Hand:
Anteroposterior Radiograph
Metacarpophalangeal and
Interphalangeal Ligaments
Wrist and Hand: Superficial
Palmar Dissections
Wrist and Hand: Deeper
Palmar Dissections

Flexor Tendons, Arteries and Nerves

at Wrist

Bursae, Spaces and Tendon Sheaths

of Hand

447,

448.
449.

450.

451.

452.

453,
454.

. 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

NEUROVASCULATURE
Plates 455-466

455.

456.
457.
458.
459.
460.

461.

462.

463.

464.

465.
466.

Cutaneous Innervation of Wrist
and Hand

Arteries and Nerves of Upper Limb

Musculocutaneous Nerve

Median Nerve

Ulnar Nerve

Radial Nerve in Arm and Nerves of
Posterior Shoulder

Radial Nerve in Forearm

Cutaneous Nerves and Superficial
Veins of Shoulder and Arm

Cutaneous Nerves and Superficial
Veins of Forearm

Cutaneous Innervation of Upper Limb

Dermatomes of Upper Limb
Lymph Vessels and Nodes
of Upper Limb



Upper Limb

Trapezius muscle Anterior view

Clavicle
Acromion

Deltoid muscle

Cephalic vein

Biceps brachii muscle

Pectoralis major

muscle
Cubital fossa

Posterior view

Cephalic vein ‘ A

Serratus anterior
muscle

Deltoid
muscle

Median cubital vein

Triceps brachii
muscle (long head)

Basilic vein

Brachioradialis muscle

Flexor carpi

-y w ~
radialis tendon ’ l Intermediate (medial)
antebrachial vein

Triceps

Thenar eminence y PAlaHE longus
brachii muscle
\ _— tendon

o Long head
: A; Lateral head
Tendon

Flexor digitorum
superficialis tendons

Flexor carpi ulnaris tendon

Hypothenar eminence Brachioradialis

Proximal palmar crease and extggiSon
carpi radialis
Proximal digital crease longus muscles

Middle digital crease

) Distal digital crease Extensor carpi
IRadlfal i radialis brevis
corzggg ina muscle

Olecranon of ulna

Common name
of digits Extensor pollicis

Flexor carpi ulnaris muscle
longus tendon

1 Thumb Extensor carpi ulnaris muscle
2 Index
3 Middle Extensor indicis Cephalic vein
4 Ring tendon
5 Little
Extensor digitorum tendons
Site of proximal
interphalangeal (PIP) joint
Site of distal C/y_iﬁ‘,f"‘
interphalangeal (DIP) joint c BN
1o
SURFACE ANATOMY

PLATE 401



Clavicle and Sternoclavicular Joint

Right clavicle

Acromial end

Impression for
costoclavicular ligament

g Sternal facet

Trapezoid line posterto’

Conoid tubercle i
Subclavian groove

(for subclavius muscle)

B Muscle origins
- Muscle insertions

Superior surface
B Ligament attachments

Trapezius muscle

Sternocleidomastoid muscle

Deltoid muscle

Deltoid muscle

Pectoralis major muscle

Inferior surface r ;
~Pectoralis major muscle

Anterior

Costoclavicular ligament

Trapezoid
ligament

Coracoclavicular

ligament Subclavius muscle

Conoid ligament
Sternohyoid muscle

Sternoclavicular joint ArtiElardisa ot

Anterior sternoclavicular ligament : el
sternoclavicular joint

Interclavicular
ligament

Clavicle
Articular cavities of

sternoclavicular joint

Subclavius muscle
Costoclavicular ligament

Costoclavicular ligament
1st rib Synchondrosis of 1st rib
Manubrium

Costal cartilages

43&5 2nd rib

(3 ; .
1o Radiate sternocostal ligament

Sternocostal
(synovial) joint

Manubriosternal synchondrosis

PLATE 402 UPPER LIMB



Humerus and Scapula: Anterior Views

SEE ALSO PLATE 178

Clavicle (cut)

s Acromion C
Acromial angle

oracoidﬁ)‘cf:/
_— - /Superior angle
5 E

Superior border

Supraglenoid
tubercle

Anatomical neck Suprascapular notch

Greater tubercle Neck

Lesser tubercle Medial border

Surgical neck

Subscapular fossa

Intertubercular Infraglenoid tubercle

sulcus cavity of

= : scapula Lateral border
rest o

greater tubercle l?:r‘:gr?fs Inferior angle

Crest of Trapezius muscle
Scapula
lesser tubercle At o, . p Pectoralis minor muscle
Deltoid tuberosity ) Omohyoid muscle
: Deltoid muscle
Medial .
supracondylar ridge Biceps brachii muscle
N (long head)
Lateral

supracondylar ridge Supraspinatus muscle

Subscapularis muscle
Medial

Coracobrachialis muscle
Lateral

Condyles {
and /
Biceps brachii muscle

Fadlal ' (short head)
0ssa T Triceps
. Pectoralis major muscle brachii
Lateral . muscle
eplcondyle/ Latissimus dorsi muscle (long head) CETTATGE
i ] anterior
Capitulum Teres major muscle———/ .
it l " Subscapularis muscle
Coronoid fossa Deltoid muscle \ muscle
1
Trochlea Coracobrachialis muscle
Muscle attachments
Medial epicondyle Brachialis muscle B Origins
Brachioradialis muscle I insertions

Extensor carpi radialis longus muscle
Pronator teres muscle (humeral head)

Common flexor tendon

(flexor carpi radialis, palmaris longus,
flexor carpi ulnaris and flexor digitorum
superficialis [humeroulnar head] muscles)

Common extensor tendon

(extensor carpi radialis brevis, extensor
digitorum with extensor digiti minimi
and extensor carpi ulnaris muscles)
Flexor digitorum superficialis muscle

Brachialis muscle (humeroulnar head)

i !IJEL’; Supinator muscle

oot Biceps brachii muscle

Pronator teres muscle (ulnar head)

Flexor pollicis longus muscle (ulnar head)

SHOULDER AND AXILLA PLATE 403



Humerus and Scapula: Posterior Views

SEE ALSO PLATE 178

Suprascapular notch Clavicle (cut)

Superior border Coracoid process

Acromion

Superior angle
Acromial angle

Supraspinous fossa :
phep Notch connecting

supraspinous and

infraspinous fossae

Spine

Neck

Greater tubercle

Infraspinous fossa Head of humerus

Medial border Anatomical neck

Surgical neck
Lateral border

Groove for
circumflex
scapular

vessels

Infraglenoid tubercle
Inferior angle

Deltoid tuberosity
Supraspinatus muscle Trapezius

muscle

Scapula  Humerus Radial groove
Levator

scapulae :
muscle Medial

Deltoid muscle supracondylar ridge

Supraspinatus muscle
Rhomboid
minor

muscle

Lateral

Infraspinatus muscle supracondylar ridge

Teres minor muscle ]
Olecranon fossa

Rhomboid
major
muscle

Triceps brachii muscle

{3kl bead) Lateral epicondyle

Triceps
brachii
muscle
(long head)

Trochlea

Infraspinatus

Groove for ulnar nerve
muscle

Teres minor Deltoid muscle

muscle

Medial epicondyle

Teres major Brachialis muscle

Latissimus dorsi muscle

muscle (small
slip of origin)

Triceps brachii muscle
(medial head)

Muscle attachments
A Origins
B Insertions

Triceps brachii muscle

Common extensor tendon

Common flexor tendon
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Shoulder: Anteroposterior Radiograph

AN
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SEEALSO PLATE 403

Acromion

Anatomical neck of humerus
Clavicle

Coracoid process
Glenoid cavity of scapula
Greater tubercle
Humerus

Head of humerus
Scapula (lateral border)
Surgical neck of humerus
Spine of scapula

SHOULDER AND AXILLA

PLATE 405



Shoulder (Glenohumeral) Joint

Anterior view

Acromioclavicular joint capsule

(incorporating acromioclavicular ligament) ===
Acromion ,)Fé‘g

. — Clavicle
" -J‘-

Trapezoid

ligament Coraco-
clavicular

Conoid ligament

ligament

s 'y

Coracoacromial ligament

Supraspinatus tendon (cut)

Coracohumeral ligament - i
Superior transverse

scapular ligament and
suprascapular notch

Greater tubercle and
Lesser tubercle
of humerus

Coracoid process
Transverse humeral ligament e
Communications of
subtendinous

bursa of subscapularis

Intertubercular tendon sheath
(communicates with synovial cavity)

Broken line indicates
position of subtendinous
bursa of subscapularis

Subscapularis tendon (cut)

Biceps brachii tendon (long head)

Capsular
ligaments

Anterior % N;,I{:’;
view Supraspinatus muscle OB
-Subdeltoid bursa fused with
Deltoid subacromial bursa
muscle
(reflected) Subscapularis muscle
Subdeltoid bursa
Supraspinatus tendon
Capsular ligament
Capsular Synovial membrane
ligament .
Deltoid peremion ; .
muscle Acromioclavicular

Acromion
Coracoid process
Supraspinatus tendon
(fused to capsule) Coracohumeral ligament
Biceps brachii tendon
(long head)

Infraspinatus tendon
(fused to capsule) Superior glenohumeral
ligament

Glenoid cavity (cartilage)
Subscapularis tendon
Teres minor tendon (fused to capsule)
(fused to capsule)
Middle glenohumeral

Synovial membrane (cut edge) ligament Glenoid
cavity of \
Openings of subtendinous Inferior glenohumeral Glenoid scapula
bursa of subscapularis ligament labrtim Axillary recess
Joint opened: lateral view Coronal section through joint
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Muscles of Shoulder

SEE ALSO PLATES 23, 167, 182, 183, 185, 186

Posterior view

Semispinalis capitis muscle { Not connected

. fr o to upper limb
Splenius capitis muscle A

Spinous process of C7 vertebra

Levator scapulae muscle
Trapezius muscle

Rhomboid minor muscle
Rhomboid major muscle
Deltoid = ? ; e *Acromion
muscle # _

/ \ Supraspinatus muscle

Spine of scapula
Infraspinatus

fascia

Infraspinatus muscle
Teres minor muscle
Teres major muscle

Latissimus dorsi muscle

brachii

Long head Triceps
muscle

Lateral head

Spinous pracess of
T12 vertebra

Triangle of auscultation

Trapezius muscle

Omohyoid muscle and
investing layer of

8 . deep cervical fascia
Anterior view P

Acromion Sternocleidomastoid

muscle
Deltopectoral triangle

Deltoid muscle

Clavicle

Deltoid branch of
thoracoacromial artery

Clavicular
head

o Sternocostal r}:gcjg:'ahs
Cephalic vein e =
brach L nead Abdominal
Icep ong hea '
brachii % =
muscle ( Short head

Sternum
Triceps brachii muscle

(lateral head) ——

6th costal cartilage
Latissimus dorsi muscle

Anterior layer of

Serratus anterior muscle rectus sheath

N'ﬁv External oblique muscle
A

SHOULDER AND AXILLA PLATE 407



Muscles of Rotator Cuff

Superior view Trapezoid ligament Coracoid process

Conoid ligament

Coracoclavicular ligament {

Subscapularis tendon

Vi

Coracoacromial ligament
Acromioclavicular joint

Supraspinatus
tendon

Infraspinatus
tendon

Teres minor
tendon

Acromion

Infraspinatus muscle
Clavicle

Spine of scapula
Superior border of scapula P 8

. Supraspinatus muscle
Subscapularis muscle HFER S

Coracoacromial ligament

£ Coracoid process

Acromion Superior transverse
; scapular ligament and
Supraspinatus suprascapular notch

tendon

Supraspinatus
tendon

Biceps
brachii

tendon spinatus

muscle

Teres
minor
muscle

Subscapularis

muscle " o 5/7‘_’?,&“‘“ Axillary nerve

Anterior view Posterior view

PLATE 408 UPPER LIMB



e P

SEE ALSO PLATE 460

Coracoacromial ligament

Anterior view

Asrawion Coracoid process

Suprascapular artery and nerve

Supraspinatus tendon
Superior transverse scapular

ligament and suprascapular
notch

Greater tubercle of humerus

Subscapularis tendon
Intertubercular tendon sheath Pectoralis minor tendon (cut)
Biceps brachii tendon
(short head) (cut) and
coracobrachialis tendon
(cut)

Anterior circumflex humeral artery

Biceps brachii tendon
(long head) (cut)

: Subscapularis muscle
Axillary nerve and 4

posterior circumflex
humeral artery ————

Subscapular artery

Lower subscapular nerve
(to teres major muscle)

Quadrangular space
Circumflex scapular artery

Radial nerve

;
;i
I;:

Thoracodorsal artery and
nerve (to latissimus dorsi
muscle)

brachii
Short head

Biceps ( Long head
muscle

Subscapularis muscle

Coracobrachialis muscle
Teres major muscle

Triangular space

Latissimus dorsi muscle
Suprascapular artery and nerve

Acromion

Posterior view
Infraspinatus tendon (reflected)

Superior transverse scapular Joint capsule of shoulder
ligament and suprascapular

notch Deltoid muscle (reflected)

: Teres minor muscle
Supraspinatus muscle (cut)
Quadrangular space
transmitting axillary

nerve and posterior
circumflex humeral artery

Spine of scapula

Infraspinatus muscle (cut)

; : Superior lateral
Triangular space with

3 n ner farm
circumflex scapular artery cutaneous nerveiota

deep to space

Deep artery of arm and
Radial nerve

shown between

Lateral head and

Long head of

triceps brachii muscle

Teres major muscle
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Axillary Artery and Anastomoses Around Scapula

SEE ALSO PLATES 29, 417

Ascending cervical artery

Anterior view Transverse cervical artery Inferior thyroid artery

e

Suprascapular artery ,/‘

Thyrocervical trunk

Subclavian artery
Acromion and

acromial anastomosis Anterior scalene muscle

Clavicle (cut)
Dorsal scapular artery

Superior thoracic
Coracoid process artery

. ] Thoracoacromial artery
Anterior circumflex

humeral artery

Clavicular branch

Posterior circumflex Acromial branch

h | .
umeral artery Deltoid branch

Subscapular artery

Pectoral branch

Circumflex AR
scapular artery 1, 2, 3 indicate 1st,
2nd and 3rd parts of

axillary artery

Brachial artery

Thoracodorsal artery

........ Omohyoid muscle (inferior belly)

Lateral thoracic artery

Suprascapular artery

Acromial branch of
thoracoacromial artery

Levator scapular muscle

Dorsal scapular artery ‘

Supraspinatus muscle (cut)

Acrcmion and
acromial plexus

Infraspinous
branch of
suprascapular
artery

Posterior
circumflex
humeral
artery (in
quadrangular
space) and
ascending and
descending
branches

Superior transverse
scapular ligament
and suprascapular notch

Spine of scapula

Infraspinatus muscle (cut)

Circumflex
scapular artery

Teres minor muscle (cut)

Teres major muscle =
brachii

Lateral head ) Triceps
muscle

Long head

Posterior view
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Pectoral, Clavipectoral and Axillary Fasciae

SEE ALSO PLATE 182

Thoracoacromial artery 3 : Trapezius muscle

Omohyoid muscle invested by

, fascia of infrahyoid muscles
Coracoid process ascia ahy Cle

Clavicle

Fascia investing

Cephalic vein "
subclavius muscle*

Costocoracoid ligament*

Deltoid
muscle Costoclavicular ligament
Costocoracoid membrane*
Pectoralis Fascia investing pectoralis
major minor muscle*
muscle (cut)
Suspensory ligament of axilla*
. Pectoralis major muscle and
gnceﬁ§_ pectoral fascia (superficial
LTI and deep layers)
muscle
Short head Latissimus dorsi fascia
Long head

Serratus anterior fascia

Axillary fascia (anterior part)

Brachial fascia

(cut edge) over " Anterior view
coracobrachialis

and biceps brachii
muscles j r];qﬁ

Omohyoid muscle

blique parasagittal section of axilla
SRR (il & Clavicle

T ius m . i
Trapezius muscle Subclavius muscle and fascia*

Lateral cord
Brachial plexus Posterior cord
Medial cord

Costocoracoid ligament*

Thoracoacromial artery and cephalic vein

Supraspinatus muscle Costocoracoid membrane*

Scapula % Lateral pectoral nerve

. Axillary artery and vein
Infraspinatus muscle

: Pectoralis major muscle and fascia
Subscapularis muscle

il = o
Teremino T iecle Pectoralis minor muscle and fascia

Teres major muscle Medial pectoral nerve

Latissimus dorsi muscle Suspensory ligament of axilla

Central Axillary fascia (fenestrated)

Axillary lymph nodes Pectoral

(anterior)

*Components of clavipectoral fascia
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Axilla (Dissection): Anterior View

Pectoralis minor tendon (cut) Thoracoacromial artery Trapelzius Suprascapular artery and nerve
. d Acromial branch muscle
Coracoid process Deltoid branch Dorsal scapular artery and nerve
Acromion Clavicular branch Transverse cervical artery
Pectoral branch
Cephalic vein ATy Etery Anterior scalene
muscle
Musculocutaneous nerve Sttt
o Ch it Sternocleidomastoid

Anterior circumflex humeral artery At muscle

(cut) Phrenic

nerve

Axillary nerve and posterior
circumflex humeral artery

Omo-

Pectoralis major muscle (cut)

Coracobrachialis muscle hyoid
muscle
Deltoid muscle

Biceps brachii muscle

Musculocuta-

neous nerve
Brachialis W\
muscle (s

Ulnar nerve

Medial cutaneous

Deep nerve of arm

artery

of arm Intercostobrachial

_ nerve

Radial nerve

Thieer: Circumflex
& scapular arter

brachii 2 i
muscle Lower sub-

. : ular nerv
Brachial veins SgapulapERs
Ul mems Teres major muscle

Subclavian

artery and vein

MRS et v Subscapular artery

Latissimus dorsi muscle

Brachial art :
rachial artery Wi

Medial cutaneous nerve Thoracodorsal artery and nerve

f the forearm Brachial plexus
R s Upper subscapular nerve 2
Basilic vein . | . i

Serratus anterior muscle Superior thoracic artery

[‘fﬁﬂﬁ’ Lateral thoracic artery and long thoracic nerve Lateral pectoral nerve
* */;BN

Pectoralis minor muscle (cut) Medial pectoral nerve
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Brachial Plexus: Schema

Note: Usual composition shown.

Prefixed plexus has large C4 5 (00t L of 2
contribution but lacks T1. “a\ LA Contribution
Postiixed plexus lacks C5 but ven o\ nerve from C4
has T2 contribution spit
O Dorsal scapular Dorsal
'3““ nerve (CS)p ﬁ/ ramus
hreni
o™ Suprascapular IZr‘\)/e S
B nerve (CS, 6) —
ot
‘6\0, i & To subclavius
N muscle (C5, 6)

b
\)

O
,\-’C

Lateral pectoral
nerve (C5, 6, 7)

G
<&
ot

Musculocutaneous
nerve (CS5, 6, 7)

Contribution

: from T2
ad 1strib
" (" 4 To longus colli
Axillary ‘\* | and scalene
nerve (C5, 6) > \ muscles
(C5, 6,7 8)

Radial nerve

(C5,6,7,8,T1) 1stintercostal nerve

Long thoracic

Median nerve nerve (C5, 6, 7)

(C5,6,7.8,T1)
Medial pectoral nerve (C8, T1)
Ulnar nerve
(C7,8,T1) Medial cutaneous nerve of arm (T1)
Medial cutaneous nerve of forearm (C8, T1)
Inconstant contribution Upper subscapular nerve (C5, 6)

Thoracodorsal (middle subscapular) nerve (C6, 7, 8)

Lower subscapular nerve (C5, 6) I‘Iy
»
"
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Muscles of Arm: Anterior Views

SEE ALSO PLATE 457

Coracoacromial ligament—______

Acromion

\

Subdeltoid bursa

Creater tubercle,
Lesser tubercle
of humerus

Intertubercular
tendon sheath

Deltoid muscle
(reflected)

Pectoralis major
muscle (reflected)

Anterior circumflex
humeral artery

brachii

muscle

Biceps Long head
Short head

Brachial artery (cut)

Median nerve (cut)
Brachialis muscle

Lateral cutaneous
nerve of forearm

Bicipital aponeurosis
Biceps brachii tendon
Brachioradialis muscle
Pronator teres muscle

Flexor carpi
radialis muscle

Superficial layer

Lateral intermuscular septum —— [
Lateral epicondyle of humerus

Lateral cutaneous nerve of forearm——

oy Biceps brachii tendon

Radial tuberosity

Coracoid process

Pectoralis minor tendon (cut)
Subscapularis muscle
Musculocutaneous nerve (cut)

Coracobrachialis muscle

Circumflex scapular artery (cut)

Teres major muscle

Latissimus dorsi muscle

Biceps brachii

tendons (cut)
Short head
Long head

Coracobrachialis muscle

Musculocutaneous nerve

Deltoid muscle (cut)

Brachialis muscle

Medial
intermuscular
septum

Medial
epicondyle
of humerus

Head of radius

Tuberosity of ulna

Deep layer
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Muscles of Arm: Posterior Views

SEE ALSO PLATE 460

Acromion Superficial layer

Supraspinatus muscle

Greater tubercle of humerus

Infraspinatus muscle
Teres minor muscle

Axillary nerve and posterior
circumflex humeral artery

Deltoid muscle (cut and reflected)
Superior lateral cutaneous nerve of arm
Long head

Lateral head ¢ Triceps brachii muscle
Tendon

Brachioradialis muscle

Capsule of shoulder joint

Supraspinatus tendon

Infraspinatus and
Teres minor tendons (cut)

Teres major muscle

Posterior cutaneous
nerve of arm

(from radial nerve) Axillary nerve

Medial inter- Posterior circumflex
muscular septum humeral artery
Ul Teres
nar nerve i
melot Superior lateral
: . muscle
Medial epicondyle cutaneous nerve of arm
of humerus
Deep artery of arm
Olecranon of ulna P Y
Flexor carpi Radial nerve
ulnaris muscle —— |
Middle collateral arter
Anconeus muscle Y
Extensor carpi Radial collateral artery
radialis longus muscle
Extensor carpi ulnaris muscle Inferior lateral cutaneous
nerve of arm
Posterior cutaneous Long head of

Lateral intermuscular
septum

nerve of forearm triceps brachii muscle
(from radial nerve)
Lateral head of triceps

Extensor digitorum muscle brachii muscle (cut) R L .

lateral head of

Extensor carpi radialis brevis muscle i } :
P Medial head of triceps brachii muscle

triceps brachii muscle

Medial epicondyle Posterior
of humerus cutaneous nerve
of forearm
%gﬁ Ulnar nerve
- ~
ok Vi Lateral epicondyle
o1 Olecranon of ulna ofBaTHers

Deep layer Anconeus muscle
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Brachial Artery In Situ

Coracoid process ———_

Axillary artery

Deltoid muscle
Pectoralis minor muscle (cut)

Anterior circumflex
humeral artery——

Lateral cord,
Medial cord
of brachial plexus

Humerus

Musculocutaneous nerve

Pectoralis major
muscle and tendon (cut)

Subscapularis muscle

Biceps ( Loirghedd
brachii
muscle { Short head

Anterior and posterior
circumflex humeral arteries

o Teres major muscle
Coracobrachialis muscle

Latissimus dorsi muscle

Brachial artery
Deep artery of arm

Muscular branch

Medial cutaneous nerve of arm

Median nervel

Ulnar nerve

L, O o Medial cutaneous nerve of forearm

Long head

Triceps brachii muscle
Medial head

Biceps brachii muscle —— |

Superior ulnar collateral artery

Brachialis muscle

Medial intermuscular septum

Radial recurrent artery.

Inferior ulnar collateral artery

Biceps brachii tendon Meldial eplicondyle of humerus

-Blcipital apoheurosis

Radial artery

Pionatoy teres musclel

Ulnar artery

Flexor carpi radialis muscle

—————ABrachioradialis muscle
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Brachial Artery and Anastomoses Around Elbow

SEE ALSO PLATE 410

Clavicular branch

Pectoral branch

Acromial branch

Deltoid branch

Thoracoacromial artery

Axillary artery Superior thoracic artery

Anterior circumflex humeral artery Lateral thoracic artery

Posterior circumflex humeral artery Subscapular artery

Circumflex scapular

Brachial artery artery

Thoracodorsal artery

Deep artery of arm

Level of lower margin
of teres major muscle
is landmark for name
change from axillary
to brachial artery

Radial collateral artery

Middle collateral artery

Superior ulnar collateral artery

Inferior ulnar collateral artery

Radial recurrent artery

Recurrent interosseous artery.

. Anterior ulnar recurrent artery
Posterior

interosseous artery /

l Posterior ulnar recurrent artery
;,

l/d ,' Common interosseous artery
" ’r Anterior interosseous artery ﬁg/ﬂ;

Radial artery

Ulnar artery
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Arm: Serial Cross Sections

Pectoralis major muscle and tendon Musculocutaneous nerve

Cephalic vein Median nerve

Medial cutaneous

Short head nerve of forearm

Biceps brachii muscle
Long head

Brachial artery and veins

Coracobrachialis muscle . :
Basilic vein

Humerus j i Deep artery of arm

Deltoid muscle Ulnar nerve

Lateral head Radial nerve

Triceps brachii muscle
" { Long head

Medial cutaneous
nerve of arm

Biceps brachii muscle
Latissimus dorsi tendon

Musculocutaneous nerve L
Teres major muscle

Brachialis muscle - ;
Brachial fascia

Cephalic vein Median nerve

Radial nerve Brachial artery and veins

Medial cutaneous

Posterior cutaneous nerve U
nerve of forearm

of forearm (from radial nerve)

Basilic vein

Radial collateral artery

! Medial cutaneous nerve of arm
Middle collateral artery

Neurovascular compartment

Lateral intermuscular septum
Ulnar nerve

Medial head
Lateral head
Long head

Triceps Superior ulnar collateral artery

brachii muscle -
Medial intermuscular septum

Brachial fascia

Biceps brachii muscle

. ] Lateral cutaneous nerve of forearm
Cephalic vein (from musculocutaneots nerve)

Brachialis muscle Medial cutaneous nerve of forearm

Brachioradialis muscle Basilic vein

. Median nerve
Radial nerve
Ulnar nerve
Extensor carpi
radialis longus
muscle

Brachial artery and veins

Medial intermuscular septum

Posterior 3 o

cutaneous ik b i ‘ Humerus % ;‘,‘n’;
nerve of 8 B i . - N
forearm Triceps brachii muscle and tendon ety
(from radial )

nerve) Lateral intermuscular septum
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Bones of Elbow

Right elbow q
Ty Humerus Humerus L
edaiai-. 4
Condyle s
i Lateral zf }I/*'
D X Medial o1EN
Lateral \ ’ supracondylar ridge il

supracondylar ridge

) Olecranon
Coronoid fossa

fossa

Radial fossa
Lateral epicondyle

Lateral epicondyle Medial epicondyle

Olecranon

Capitulum Trochlea
Groove for

Coronoid
ulnar nerve

process

Radial notch of ulna
Tuberosity

Ulna

In extension: lateral view In extension: medial view

Humerus

Humerus
Medial epicondyle

Capitulum
Trochlea

Lateral epicondyle

Capitulum

Tuberosity
Coronoid process
Trochlear notch

Olecranon

Radial notch
Coronoid process
Trochlear notch
Olecranon

ofulna

In 90° flexion: lateral view In 90° flexion: medial view
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Elbow: Radiographs

SEE ALSO PLATE 419

Anteroposterior radiograph

C
cp
H
HR
L
M
NR
o
OF
R

T
RT
U

Lateral radiograph

Capitulum

Coronoid process of ulna
Humerus

Head of radius

Lateral epicondyle
Olecranon

Radius

Trochlear notch

Ulna

cH=mQorIITNN
x ©

Capitulum

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
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Ligaments of Elbow

Right elbow F
3

Anterior view ’

Joint capsule

Medi i |
Lateral epicondyle ekelichieppciE

Radial collateral ligament Ulnar collateral ligament

Anular ligament of radius ) i,
Insertion of brachialis muscle
Biceps brachii tendon

v 7 Oblique cord wr
>
g J . Xﬁ{*
Radius 4 B 5 Ulna Mo

. 3 Humerus
Joint capsule .

. . Ulnar collateral ligament
Radial collateral ligament

Tiicens Anular ligament of radius Anular ligament of radius Triceps
brachii Biceps brachii tendon
tendon

Biceps brachii tendon g brachii
, N tendon

Sub-

cutaneous

olecranon

bursa — Subcutaneous

olecranon
In 90° flexion: lateral view In 90° flexion: medial view bursa
Humerus - Joint capsule (cut edge) Humerus
/ Fat pads
Opened joint: {

g b Opened joint:
anterior view

posterior view

Synovial membrane

Articular cartilage

Radius Radius
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Bones of Forearm

Right radius and ulna

Olecranon
in supination: anterior view

Right radius and
ulna in pronation:

Trochlear notch anterior view

Radial notch of ulna

Ulnar tuberosity Oblique cord

Oblique cord Ulnar tuberosity

Radial tuberosity

Radius s

Anterior surface Anterior surface

Lateral surface

Posterior border

Anterior border

Anterior border Posterior surface
i Interosseous

membrane
Interosseous border

Interosseous
border

Interosseous
membrane

Dorsal tubercle
Groove for extensor

pollicis longus muscle Groove for extensor

carpi radialis longus

Groove for extensor and brevis muscles

digitorum and extensor
indicis muscles —— |
Area for extensor

ollicis brevis and
Styloid process i

abductor pollicis
of ulna longus muscles
Styloid process
Styloid process
Radius Ulna
Ulnar notch
of radius

Styloid

Coronal section of
process

radius demonstrates
how thickness of
cortical bone of
shaft diminishes

Styloid process

to thin layer over
Area for scaphoid bone Area for lunate bone cancellous bone
t];gf; at distal end
Carpal articular suface 2# /
o
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Individual Muscles of Forearm: Rotators of Radius

Right forearm: anterior view

Supinated position Pronated position

Lateral epicondyle Medial epicondyle

Pronator teres

Radius

Pronator quadratus
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Individual Muscles of Forearm: Extensors of Wrist and Digits

Note: Anconeus muscle not shown

Medial epicondyle
because it is extensor of elbow

Medial
epicondyle ol
ecranon

Lateral epicondyle

Extensors of wrist

Common
extensor
tendon

Extensor carpi
radialis longus

7
Olecranon ‘,1

Extensor carpi

Lateral radialis brevis
epicondyle i :
Extensor carpi ulnaris Extensor
digitorum
Common and extensor
extensor digiti minimi
tendon

(cut away)

Ulna

Interosseous

.. membrane
Extensors of digits

(except thumb)
Radius
Extensor digitorum

Extensor digiti minimi ' . T Ulna
Extensor indicis

Extensors of thumb

Abductor pollicis longus

Extensor pollicis brevis
~Extensor pollicis longus

Extensor digitorum
and extensor digiti

Extensor minimi tendons {cut)

indicis

tendon

Right forearm:
posterior
(darsal) views
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Individual Muscles of Forearm: Flexors of Wrist

Note: Brachioradialis muscle not shown
because it is flexor of elbow

Medial epicondyle
Lateral epicondyle

Common flexor tendon

Flexor carpi radialis

Palmaris longus

Flexor carpi ulnaris ——

Radius

Pisiform

Hook of hamate

Palmar aponeurosis (cut)

" i ‘\
Right forearm:
anterior (palmar) view }Nﬂg
N/
°loN
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Individual Muscles of Forearm: Flexors of Digits

Medial epicondyle Medial epicondyle

Lateral epicondyle Lateral epicondyle\.l

Common flexor tendon

Coronoid process
Coronoid process

Interosseous membrane

Interosseous
membrane

Flexor digitorum profundus

Flexor pollicis longus

Radius

Flexor digitorum superficialis
tendons {(cut away)

Right forearm:
anterior (palmar) views
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Muscles of Forearm (Superficial Layer): Posterior View

SEE ALSO PLATES 453, 461

Superior ulnar collateral artery Triceps brachii muscle
(anastomoses distally with

posterior ulnar recurrent artery)

Brachioradialis muscle

Ulnar nerve

Extensor carpiradialis longus muscle
Medial epicondyle of humerus

Common extensor tendon

Qlecranon of ulna

Extensor carpiradialis brevis muscle

Anconeus muscle

Extensor digitorum muscle

Flexor carpi ulnaris muscle

Extensor digiti minimi muscle

Extensor carpi ulnaris muscle

Abductor pollicis longus muscle

Extensor pollicis brevis muscle

Extensar pollicis longus tendon

Extensor carpi radialis brevis tendon
Extensor retinaculum

ttompattasentsnumbered) Extensor carpi radialis longus tendon

Dorsal branch of ulnar nerve

Abductor pollicis longus tendon

Extensor carpi ulnaris tendon Extensor pollicis brevis tendon

Extensor digiti minimi tendon Extensor pollicis longus tendon
Extensor digitorum tendons

Extensor indicis tendon

Anatomical snuffbox

Sth metacarpal bone
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Muscles of Forearm (Deep Layer): Posterior View

SEE ALSO PLATES 453, 461

Middle collateral branch of

. i Il | deep artery of arm
brachial artery Iinferior ulnar collatera p y

{(posterior branch) g
Medial intermuscular seplums

! Superior ulnar collateral
Branches of % p

Lateral intermuscular septum

Brachioradialis muscle

Posterior ulnar recurrent artery Extensor carpi radialis longus muscle

Medial epicondyle of humerus Lateral epicondyle of humerus

Triceps brachii tendon (cut) -Common extensor tendon (partially cut)

Olecranon of ulna Extensor carpi radialis brevis muscle

Anconeus muscle

Supinator muscle

Flexor carpi ulnaris muscle

Deep branch of radial nerve

Recurrent interosseous artery

Pronator teres muscle (slip of insertion)

Posterior interosseous artery

Radius

Ulna

Posterior interosseous nerve

Extensor pollicis longus muscle

Abductor pollicis longus muscle

Extensor indicis muscle

Extensor pollicis brevis muscle

Anterior interosseous artery (termination) Extensor carpi radialis brevis tendon

Extensor carpi radialis longus tendon

Extensor carpi ulnaris tendon (cut) ;
Radial artery

Extensor digiti minimi tendon (cut)

Extensor digitorum tendons (cut)
Ist metacarpal bone

Extensor retinaculum 2nd metacarpal bone

(compartments numbered)

1st dorsal
interosseous muscle

i

bt 5th metacarpal bone
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Muscles of Forearm (Superficial Layer): Anterior View

SEE ALSO PLATES 458, 459

Biceps brachii muscle Medial cutaneous nerve of forearm

) . Ulnar nerve
Brachial artery and median nerve

Triceps brachii muscle
Lateral cutaneous nerve oi forearm
(terminal musculocutaneous nerve)

Medial intermuscular septum

Brachialis muscle Ulnar artery

Biceps brachii tendon Medial epicondyle of humerus

. Common flexor tendon
Radial artery

Pronator teres muscle
Bicipital aponeurosis

Flexor carpi
radialis muscle

Brachioradialis muscle

Palmaris longus Superficial
Extensor carpi muscle flexor
radialis longus muscle muscles
Flexor carpi

ulnaris muscle

Extensor carpi
radialis brevis muscle

Flexor digitorum

superficialis muscle
Flexor pollicis longus
muscle and tendon

Palmaris longus tendon

Radial artery

Dorsal branch of ulnar nerve

Median nerve

Ulnar artery and nerve

. Flexor digitorum superficialis tendons
Palmar carpal ligament

(continuous with
extensor retinaculum)

Pisiform

Thenar muscles

Palmar branch of median nerve g
ﬂv'
3
;#' °/MN
3 rm | D
Palmar aponeurosis: HIEBOLEey myseigs
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Muscles of Forearm (Intermediate Layer): Anterior View

SEE ALSO PLATES 458, 459

Biceps brachii muscle Ulnar nerve

- Median nerve
Brachialis muscle

Brachial artery

Lateral cutaneous nerve of forearm (cut)

{from musculocutaneous nerve) e
Medial intermuscular septum

! Pronator teres muscle (humeral head)
Radial nerve (cutand reflected)
Deep branch

Superficial branch Medial epicondyle

Flexor carpi radialis and palmaris
longus tendons (cut)

Biceps brachii tendon

Anterior ulnar recurrent artery

Radial recurrent artery

Flexor digitorum superficialis
muscle (humeroulnar head)
Radial artery

Ulnar artery

upinator muscle |
BiE S Common interosseous artery

4 F Pronator teres muscle (ulnar head) (cut)
Brachioradialis muscle

Anterior interosseous artery

Pronator teres muscle (cut) , ;
Flexor carpi ulnaris muscle

Flexor digitorum superficialis Flexor digitorum superficialis muscle

muscle (radial head)

Ulnar artery

Flexor pollicis longus muscle

Palmar carpal ligament ) ‘
(continuous with extensor el
retinacutum) with palmaris S

|4, ok

Ulnar nerve and dorsal branch

Median nerve

Palmar branches of median and ulnar nerves (cut)

longus tendon (cut and reflected)
Pisiform

Deep palmar branch of ulnar artery
and deep branch of ulnar nerve

Flexor carpi radialis S
tendon (cut) ——— :

Superficial branch of ulnar nerve

N
Transverse carpal ligament X Ve

(flexor retinaculum)

Superficial palmar branch
of radial artery ———
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Muscles of Forearm (Deep Layer): Anterior View

SEE ALSO PLATES 458, 459

Brachialis muscle

Ulnar nerve

Musculocutaneous nerve
(becomes)
Lateral cutaneous nerve of forearm

Median nerve

Brachial artery

Lateral intermuscular septum

Medial intermuscular septum

Radial nerve
Pronator teres muscle

(cut and reflected)

Lateral epicondyle

! - Anterior ulnar recurrent arter
Biceps brachii tendon (cut) y

Rdialrecyreribarer Medial epicondyle of humerus

Radial artery Flexor carpi radialis,
palmaris longus,

flexor digitorum superficialis
(humeroulnar head) and
flexor carpi ulnaris

muscles (cut)

Supinator muscle

Posterior and anterior
interosseous arteries

Flexor digitorum superficialis Posterior ulnar recurrent artery

muscle (radial head) (cut)
Ulnar artery

Pronator teres muscle
(cut and reflected)

Common interosseous artery

Radial artery Pronator teres muscle (ulnar head) (cut)

Flexor pollicis longus ot Al Ve VB (E D)
muscle and tendon (cut) —__~

Radius Flexor digitorum profundus muscle

Pronator quadralus muscle Anterior interosseous artery and nerve

Brachioradialis tendon (cut) Ulnar nerve and dorsal branch

Radial artery and Palmar carpal branches of radial and ulnar arteries

superficial palmar branch
Flexor carpi ulnaris tendon (cut)

Flexor pollicis longus tendon (cut)
Pisiform

Flexor carpi radialis tendon (cut)
Deep palmar branch of ulnar artery

Abductor pollicis longus tendon and deep branch of ulnar nerve

Extensor pollicis brevis tendon

Hook of hamate i #){;

Sth metacarpal bone oot

1st metacarpal bone
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Forearm: Serial Cross Sections

Median antebrachial vein
Pronator teres muscle
Radial artery and superficial branch of radial nerve
Radius
Brachioradialis muscle

Cephalic vein and lateral cutaneous nerve
of forearm (from musculocutaneous nerve)

Supinator muscle
Deep branch of radial nerve

Extensor carpi radialis longus muscle

Extensor carpi radialis brevis muscie
Extensor digitorum muscle
Extensor digiti minimi muscle
Extensor carpi ulnaris muscle
Flexor carpi radialis muscle
Brachioradialis muscle

Radial artery and superficial
branch of radial nerve

Flexor pollicis longus muscle

Extensor carpi radialis
longus muscle and tendon

Radius

Extensor carpi radialis
brevis muscle and tendon

Abductor pollicis longus muscle
Extensor digitorum muscle

Extensor digiti minimi muscle
Extensor carpi ulnaris muscle
Flexor carpi radialis tendon
Radial artery
Brachioradialis tendon
Abductor pollicis longus tendon
Superficial branch of radial nerve
Extensor pollicis brevis tendon/ ¢/

Extensor carpi radialis
longus tendon

Extensor carpi radialis brevis tendon
Flexor pollicis longus muscle

Extensor pollicis longus tendon

Radius

Flexor digitorum superficialis
muscle (radial head)

Anterior branch of medial
cutaneous nerve of forearm

Flexor pollicis longus muscle
Interosseous membrane
Flexor carpi radialis muscle
Ulnar artery and median nerve
Palmaris longus muscle

Flexor digitorum superficialis
muscle (humeroulnar head)

Common interosseous artery
Ulnar nerve

Flexor carpi ulnaris muscle
Basilic vein

Flexor digitorum profundus muscle
Ulna and antebrachial fascia
Anconeus muscle

Posterior cutaneous nerve
of forearm (from radial nerve)

Palmaris longus muscle
Flexor digitorum superficialis muscle

Median nerve

Ulnar artery and nerve

Flexor carpi ulnaris muscle

Anterior interosseous artery and nerve
(from median nerve)

Flexor digitorum profundus muscle
Ulna and antebrachial fascia

Interosseous membrane and
extensor pollicis longus muscle

Posterior interosseous artery and nerve
(continuation of deep branch of radial nerve)

Palmaris fongus tendon

Median nerve

Flexor digitorum superficialis muscle and tendons
Flexor carpi ulnaris muscle and tendon

Ulnar artery and nerve

Dorsal branch of uinar nerve

Flexor digitorum profundus muscle and tendons
Antebrachial fascia

Ulna

Extensor carpi ulnaris tendon

Pronator quadratus muscle and interosseous membrane

Extensor indicis muscle and tendon
Extensor digiti minimi tendon

Extensor digitorum tendons (common tendon
to digits 4 and 5 at this level)
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Attachments of Muscles of Forearm: Anterior View

Brachialis muscle

Brachioradialis muscle

o Pronator teres muscle (humeral head)
Extensor carpi radialis longus muscle

Pronator teres, flexor

Extensor ﬁ@rpl radialis brevis, Common Common carpi radialis, palmaris
g?(tgnso_r digitorum, extensor extensor ; flexor longus, flexor carpi ulnaris,
Igtti minimi, extensor carpi tendon = tendon flexor digitorum superficialis

ulnaris muscles (humeroulnar head) muscles

Brachialis muscle
Flexor digitorum superficialis muscle
(humeroulnar head)

Biceps brachii muscle

Pronator teres muscle (ulnar head)

Supinator muscle

Flexor digitorum superficialis
muscle (radial head)

Flexor digitorum profundus muscle

Pronator teres muscle

]
Flexor pollicis longus muscle—’“\;

k
L

Radius

Pronator quadratus muscle

Pronator quadratus muscle

Brachioradialis muscle——,‘ -

Note: Attachments of intrinsic
muscles of hand not shown

>——Flexor carpi ulnaris muscle

Extensor carpi uinaris muscle

Flexor pollicis
longus muscle

Flexor digitorum superficialis muscle

Flexor digitorum profundus muscle

aﬂr"’; \)

----- \ ‘./
b ] B Origins [ insertions
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Attachments of Muscles of Forearm: Posterior View

Note: Attachments of intrinsic Triceps brachii muscle (medial head)

muscles of hand not shown

Triceps brachii tendon

Flexor carpi ulnaris muscle (humeral
origin via common flexor tendon)

Anconeus muscle

. : . Biceps brachii muscle
Flexor carpi ulnaris muscle (ulnar origin)

Supinator muscle

flexor digitorum profundus muscle

Abductor pollicis longus muscle

Extensor carpi ulnaris muscle (ulnar origin)
Pronator teres muscle

Extensor pollicis longus muscle

Extensor pollicis brevis muscle

Extensor indicis muscle

Ulna Radius

Extensor carpi radialis longus muscle
Brachioradialis muscle

Extensor carpi radialis brevis muscle

Abductor pollicis longus muscle

Extensor carpi ulnaris muscle

1 Extensor pollicis brevis muscle
Extensor digitorum muscle (central bands) 2

Extensor digiti minimi muscle ‘l ‘>
, ‘
\‘
T &

, »
B Origins B insertions . \ ;#N;g’”

Extensor pollicis longus muscle

= Extensor indicis muscle

Extensor digitorum muscle (lateral bands)
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Carpal Bones

Anterior (palmar) view

Radius Ulna

Radial styloid process Ulnar styloid process

Lunate

Scaphoid

Tubercle of scaphoid

Triquetrum

Pisiform

Trapezium

Tubercle of trapezium Hamate

Trapezoid Hook of hamate

Capitate

Posterior (dorsal) view

Ulna Radius

. Dorsal tubercle of radius
Ulnar styloid process

Scaphoid

Lunate
Radial styloid process

Pisiform
Trapezium

Triquetrum ;
E Trapezoid

Hamate

Capitate

7
Metacarpalbones ~ FES
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Movements of Wrist

Radius

Scaphoid

Capitate

Trapezoid

Trapezium

Sesamoid
bones

Position of carpal bones with hand in abduction:

anterior (palmar) view

Radius

Wrist
(radiocarpal)
joint

of wrist joint
Lunate

Midcarpal
joint

Capitate

Carpometacarpal
joint

3rd metacarpal bone

Dorsum — <+——~Palm

Hand in
anatomical
position

Sagittal sections through wrist and
middle finger

Hamate

Metacarpal
bones

Scaphoid

Lunate

Triquetrum

Trapezium
Pisiform

Metacarpal
bones

Sesamoid
bones

Position of carpal bones with hand in adduction:
anterior (palmar) view

Wrist (radiocarpal) joint

Radius Midcarpal joint

Carpometacarpal joint

Hand in
flexion

Wrist (radiocarpal) joint

Midcarpal joint

Carpometacarpal joint

Hand in
extension
N
-~ e\
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Ligaments of Wrist

Carpal tunnel: palmar view

Ulna

Radius

Palmaris longus tendon Interosseous membrane

Palmar carpal ligament
(thickening of deep antebrachial
fascia) (cut and reflected)

Ulnar artery and nerve

Flexor carpi ulnaris tendon

Radial artery and

superficial palmar branch Flexor digitorum profundus tendons

Flexor carpi radialis tendon

Flexor digitorum superficialis tendons

Flexor pollicis longus tendon

Pisiform

Median nerve

Deep palmar branch of ulnar artery

Palmar aponeurosis and deep branch of ulnar nerve

Tubercle of scaphoid
Hook of hamate
Tubercle of trapezium

Transverse carpal ligament
(flexor retinaculum) ——~

Metacarpal bones

Flexor retinaculum removed:
palmarview

Radius Ulna

Interosseous membrane Palmar radioulnar ligament

Palmar Radioscapholunate part Area of articular disc
radiocarpal . i
ligament Radiocapitate part

Ulnolunate part Palmar ulno-

Ulnotriquetral part { carpal ligament
Space (of Poirier)
Ulnar collateral ligament
Radial collateral ligament
Flexor carpi ulnaris tendon (cut)
Tubercle of scaphoid
Pisiform

Tubercle of trapezium

Lunate

Articular capsule of . )
carpometacarpal joint of thumb - Pisometacarpal ligament

Capitate Pisohamate ligament

Capitotriguetral ligament Hook of hamate

(part of radiate capitate ligament) g
Palmar metacarpal ligaments
Palmar carpometacarpal ligaments 1
2 3 4 Y
'l achak
BN

WA

Metacarpal bones

WRIST AND HAND PLATE 437



Bones of Wrist and Hand

) B
> Carpal
bones
Hamate and
Hook
A
Sesamoid Al . »a _ Base
BoHEs - Shafts Metacarpal bones
S Head

} Proximal phalanges

} Middle phalanges

Distal

Metacarpal bones

Proximal phalanges {
Right hand:
posterior (dorsal) view <

Middle phalanges {

Distal
phalanges

>

halanges
P 8 J

Right hand:
anterior (palmar) view
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Wrist and Hand: Anteroposterior Radiograph

SEE ALSO PLATE 439

PLATE 440

BM
BP

DP
DPR

HH
HM
HP

-

Base of 5th metacarpal

Base of 4th proximal phalanx
Capitate

Distal phalanx of thumb
Distal phalanx of ring finger
Hamate

Hook of hamate

Head of 5th metacarpal
Head of proximal phalanx
Lunate

Metacarpal of index finger
Middle phalanx of middle finger

PP
PPI

SH
sp
SPR

L
12

Pisiform

Proximal phalanx of thumb
Proximal phalanx of index finger
Radius

Scaphoid

Shaft of 5th metacarpal
Styloid process of ulna
Styloid process of radius
Triquetrum

Teapezoid

Trapezium

Ulna
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Metacarpophalangeal and Interphalangeal Ligaments

Pisiform

N

Anterior (palmar) view

4
o/

\‘\'.W . ;/ /
2 Qe ¥ / ‘

Hook of hamate
Trapezium

Palmar carpometacarpal ligaments

Joint capsule

Palmar metacarpal ligaments

Collateral ligaments

Deep transverse
metacarpal ligaments

o
L i
v
7‘.
N 4

!}, v

Palmar ligaments
(plates)

Cut margins of
digital fibrous sheaths

Flexor digitorum
superficialis tendons (cut)

Flexor digitorum profundus tendons

Metacarpophalangeal (MP) joint

Joint capsule Proximal interphalangeal (PIP) joint
Metacarpal bone

Collateral

- Distal interphalangeal
ligament

(DIP) joint
In extension:
medial view

Palmar surface

Proximal Distal

Middle

b g

Palmar ligament (plate)
Phalanges

In flexion:

1006 Joint capsule
medial view

Collateral ligament %}I‘q{;’

Note: Ligaments of metacarpophalangeal
and interphalangeal joints are similar
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Metacarpophalangeal and Interphalangeal Ligaments

Pisiform

Hook of hamate

Palmar carpometacarpal ligaments

Joint capsule Palmar metacarpal ligaments

Deep transverse

Collateral ligaments :
metacarpal ligaments

Palmar ligaments
(plates)

Cut margins of
digital fibrous sheaths

Flexor digitorum
superficialis tendons (cut)

Flexor digitorum profundus tendons

Metacarpophalangeal (MP) joint

Proximal interphalangeal (PIP) joint

Metacarpal bone T
¥ Distal interphalangeal

(DIP) joint

In extension:
medial view

Palmar surface

" Middle

D SR

Proximal

Palmar ligament (plate)
Phalanges

In flexion:

exXIon Joint capsule
medial view

Collateral ligament j TJ&‘Q’

.......

Note: Ligaments of metacarpophalangeal
and interphalangeal joints are similar
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Wrist and Hand: Superficial Palmar Dissections

Palmaris longus tendon Palmar branch of ulnar nerve

Branch of superficial Pisiform
radial nerve to skin of

lateral thenar area

Deep palmar branch of ulnar artery and deep
branch of ulnar nerve

Palmar carpal ligament
(thickening of deep
antebrachial fascia
continuous with
extensor retinaculum)

Superficial branch of ulnar nerve
Ulnar artery

Palmaris brevis muscle

Palmar branch of

median nerve Hypothenar muscles

Thenar muscles T Palmar aponeurosis

Recurrent
(motor)
branch of
median
nerve to
thenar
muscles

Palmaris brevis

Minute fasciculi muscle (reflected)

attach palmar
aponeurosis to dermis

Palmar digital
nerves from
superficial
branch of ulnar
nerve to 5th and
medial half of
4th fingers

Anterior (palmar) views

Palmar aponeurosis

Transverse fasciculi

Palmar digital arteries and nerves

Superficial transverse metacarpal ligaments

........
.......
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Wrist and Hand: Deeper Palmar Dissections

Radial artery and venae comitantes Ulnar artery with venae comitantes and ulnar nerve

Flexor carpi radialis tendon Flexor carpi ulnaris tendon

Tendinous sheath of
flexor pollicis longus
(radial bursa)

Common flexor sheath (ulnar bursa) containing
superficialis and profundus flexor tendons

Pisiform
Median nerve
Deep palmar branch of ulnar artery and deep
branch of ulnar nerve

Palmaris longus tendon and

palmar carpal ligament -
———Superficial branch of ulnar nerve

Transverse carpal
ligament (flexor

Palmar digital nerves to 5th finger and
medial half of 4th finger

retinaculum)
Median nerve

Thenar muscles

Proper palmar Common flexor sheath (ulnar bursa)
digital nerves

of thumb

Superficial palmar arterial and venous arches

(Synovial)
tendinous
sheath of flexor =
pollicis longus "}
(radial bursa)

2nd, 3rd and 4th lumbrical muscles (in fascial sheaths)

(Synovial) flexor tendon sheaths of fingers

Probe in 1st
lumbrical
fascial sheath

' -Superficial
palmar branch
of radial artery
and recurrent

X

Common palmar
digital artery

branch of
Proper palmar median nerve
digital arteries to thenar

muscles

Septa from palmar

aponeurosis forming canals”
p 8 - Ulnar artery

Palmar aponeurosis and nerve

(reflected) Common palmar

digital branches
. . of median nerve
Anterior (palmar) views
Hypothenar
muscles

Proper palmar digital nerves of thumb Common flexor
sheath (ulnar

bursa)

Fascia over adductor pollicis muscle

5th finger
(synovial)
tendinous sheath

1st dorsal interosseous muscle

Probe in dorsal extension of thenar
space deep to adductor pollicis muscle Probe in
midpalmar space
Thenar space (deep to flexor tendons

and 1st lumbrical muscle)

Midpalmar space
(deep to flexor
tendons and
lumbrical muscles)

Septum separating thenar from midpalmar space
Common palmar digital artery

“ﬂ‘; Proper palmar digital arteries and nerves
W
‘{ 7 W adhads-

K iy 5 Anular and cruciform parts of fibrous sheath Insertion of flexor digitorum
over (synovial) flexor tendon sheaths profundus tendon

Insertion of
flexor digitorum
superficialis tendon

R
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Flexor Tendons, Arteries and Nerves at Wrist

Palmar view
Flexor digitorum superficialis
Palmaris longus tendon tendons and Two
Neadneilio : flexor digitorum profundus e
Median nerve tendons quartets

Common flexor sheath

Radial artery (ulnar bursa)
Flexor carpi radialis

Radial trio tendon ——

Flexor pollicis I(mgus Ulnar artery
tendon in tendon
; Ulnar nerve .
sheath (radial bursa) Fewbat o ulriaria > Ulnar trio
Palmar carpal ligament (reflected) tendon S

(Synovial) tendon sheath
Pisiform

Transverse carpal ligament
(flexor retinaculum)

Trapezium Abductor digiti minimi muscle

1st metacarpal bone

Flexor digiti minimi brevis muscle

Opponens pollicis muscle

Abductor pollicis
brevis muscle
(reflected)

Opponens digiti minimi muscle
Superficial palmar (arterial) arch

Lumbrical muscles

Flexor pollicis

brevis muscle Adductor pollicis muscle % N-"»f'

(reflected) LA
°IoN
Transverse cross section of wrist demonstrating carpal tunnel
Transverse carpal ligament Falpei Qi Median
X - tendon
(flexor retinaculum) duo
Median nerve*
Ulnar artery
Ulnar and nerve
trio Flexor carpi
ulnaris tendon
Flexor
digitorum
Two tendon superficialis
H ®
ggfwg:ssnm (ERare Flexor carpi
s Flexor radialis tendon
flexor sheath } .o
BIRBm Flexor pollicis Radial
profundus lon us?endon t o
tendons* 8 rio

in tendon sheath
Radial artery

Simple method of demonstrating
arrangement of flexor digitorum superficialis
tendon quartet within carpal tunnel

Capitate

*Contents of carpal tunnel
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Bursae, Spaces and Tendon Sheaths of Hand

Pronator quadratus muscle

Flexor carpi radialis tendon

Common
flexor sheath
(ulnar bursa)

Tendinous sheath of flexor pollicis longus (radial bursa)
Transverse carpal ligament (flexor retinaculum) (reflected)
Flexor digitorum profundus tendons

Tendinous sheath of flexor pollicis
longus (radial bursa)

Fascia of adductor pollicis muscle Flexor digitorum

superficialis tendons

Thenar space
(deep to flexor tendon
and 1stlumbrical muscle)

Common flexor sheath
(ulnar bursa) (opened)

Lumbrical muscles in

fascial sheaths
(Synovial) tendon

sheath of finger :
Midpalmar space

(deep to flexor tendons
and lumbrical muscles)

Lumbrical muscles in fascial sheaths
(cut and reflected)

Fibrous and synovial (tendon)

Anular and cruciform parts sheaths of finger (opened)

(pulleys) of fibrous sheath (over

U Su T Gl Flexor digitorum superficialis

tendon

Flexor digitorum profundus
M tendon
p{ /*
N O Maahacd
o —AD.

i :
15N Midpalmar space

Palmar aponeurosis

Common palmar digital

artery and nerve Flexor pollicis longus

tendon in tendon

Lumbrical muscle sheath (radial bursa)

in its fascial sheath

Extensor pollicis

Flexor tendons to 5th longus tendon

digit in common flexor
sheath (ulnar bursa

Adductor pollicis muscle
Hypothenar muscles

DorsalimErosEbusimeia Palmar interosseous fascia

Dorsal subaponeurotic space Palmar interosseous muscles
Dorsal fascia of hand Dorsal interosseous muscles

Dorsal subcutaneous space Extensor tendons
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Lumbrical Muscles and Bursae, Spaces and Sheaths: Schema

Usual arrangement Common variation

Tendinous sheath of flexor
pollicis longus (radial bursa)
Intermediate bursa
(communication
between common
flexor sheath [ulnar
bursa) and tendinous
sheath of flexor pollicis
longus [radial bursa))

Common flexor sheath
(ulnar bursa)

Thenar space

Midpalmar space

Lumbrical muscles
(in fascial sheaths)

(Synovial) tendon
sheaths of fingers

Flexor digitorum
profundus tendons

1st and 2nd lumbrical muscles
(unipennate)

3rd and 4th lumbrical muscles
(bipennate)

r.

Camper chiasm ] 4] T X T e e Flexor digitorum

superficialis tendons (cut)

Note: Flexor digitorum superficialis and
profundus tendons encased in synovial
sheaths are bound to phalanges by fibrous
digital sheaths made up of alternating
strong anular (A) and weaker cruciform
(C) parts (pulleys)

Tendons of
flexor digitorum Z o
superficialis—

and profundus/;'
muscles

(Synovial) tendon sheath Palmar ligaments (plates)
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Flexor and Extensor Tendons in Fingers

Insertion of central band of extensor Extensor Long extensor Interosseous muscles

tendon to base of middle phalanx expansion  tendon
Slips of long (hood)
extensor tendon
to lateral bands

Triangular aponeurosis

Posterior
(dorsal)
view

Insertion on extensor tendon
to base of distal phalanx

Interosseous
tendon slip
Lateral bands to lateral band

Part of interosseous tendon
passes to base of proximal

Lumbrical muscle phalanx and joint capsule

Lateral band Extensor expansion (hood)

Insertion of extensor tendon

to base of middle phalanx Long extensor tendon

Insertion of extensor
tendon to base

of distal phalanx Metacarpal bone

Fingerin
extension:
lateral view

g =

Flexor digitorum ‘
profundus tendon Interosseous muscles

Collateral

- Vinculum Vincula
ligaments

breve longa

Flexor digitorum Lumbrical muscle
superficialis tendon

Collateral ligament
—

——Extensor tendon

Insertion of small deep slip of extensor
tendon to proximal phalanx and joint capsule

Attachment of interosseous muscle to
base of proximal phalanx and joint capsule

Palmar Iigament (plate) Interosseous muscles

Insertion of lumbrical

muscle to extensor tendon Lumbrical muscle

Flexor digitorum
superficialis tendon (cut)

Collateral ligaments

Flexor digitorum
profundus tendon (cut)

Finger in flexion;
lateral view
Note: Black arrows indicate
Palmar ligament (plate) pull of long extensor tendon;
red arrows indicate pull
of interosseous and
lumbrical muscles; dots

Clfackaca indicate axis of
° BN rotation of joints
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Intrinsic Muscles of Hand

Radial artery and palmar carpal branch Pronator quadratus muscle

Radius " P Ulnar nerve

Superficial palmar branch of radial artery Ulnar artery and palmar carpal branch

y Flexor carpi ulnaris tendon
Transverse carpal ligament
(flexor retinaculum) (reflected) Palmar carpat arterial arch

Opponens pollicis muscle Pisiform

Branches of median nerve Median nerve
to thenar muscles and to 1st

A T A e .
A Zrd i Abrical mosgles bductor digiti minimi muscle (cut)

Deep palmar branch of ulnar artery

Abductor pollicis and deep branch of ulnar nerve

brevis muscle (cut) S e B i
Flexor digiti minimi brevis muscle (cut)
Flexor pollicis

HredismRusclE Opponens digiti minimi muscle

Deep palmar (arterial) arch
Adductor pollicis pp )

muscle ———— Palmar metacarpal arteries

1st dorsal
interosseous muscle

Common palmar digital arteries

Deep transverse metacarpal ligaments
Branches from deep
branch of ulnar nerve
to 3rd and 4th lumbrical
muscles and to all

interosseous muscles

Ulna

Anterior (palmar) view
Lumbrical muscles (reflected)

Palmar interosseous
muscles (unipennate)

Deep transverse

Ulna Radiiis metacarpal ligaments

Radial artery

Abductor pollicis

Abductor digiti brevis muscle

minimi muscle

Dorsal interosseous Anterior

muscles (bipennate) (palmar) view Tendinous slips

to extensor
expansions
(hoods)

Posterior
(dorsal) view

Note: Arrows indicate action of muscles
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Arteries and Nerves of Hand: Palmar Views

Radial artery Ulnar artery and nerve

Palmar carpal ligament (continuous
with extensor retinaculum)

Median nerve and palmar branch

Superficial palmar branch of radial artery @ _— Transverse carpal ligament
‘ {flexor retinaculum)

Abductor pollicis brevis muscle (cut)

Deep palmar branch of ulnar artery
and deep branch of ulnar nerve

Opponens pollicis muscle

. Superficial branch of ulnar nerve
Flexor pollicis brevis muscle

Common flexor sheath
Recurrent (motor) branch of (ulnar bursa)

median nerve to thenar muscles . ;
Superficial palmar (arterial) arch

Proper digital nerves
and arteries to thumb

Common palmar digital nerves
and arteries

Adductor pollicis muscle Com_municating_branch of

mediannerve with ulnar nerve
Branches of median nerve to
1st and 2nd lumbrical muscles

Proper palmar digital nerves
and arteries

Flexor tendons, synovial

and fibrous sheaths
Branches of proper palmar

digital nerves and
arteries to dorsum of
middle and distal
phalanges

__—Ulnar artery and nerve

Palmar carpal branches of

Radial artery
radial and ulnar arteries

Median nerve Pisiform

Superficial palmar branch of radial artery Deep palmar branch of
ulnar artery and deep

branch of ulnar nerve

Branches to hypothenar
muscles

Superficial branch of
ulnar nerve

Deep palmar (arterial) arch and
deep branch of ulnar nerve

Princeps pollicis artery

Proper digital arteries
and nerves of thumb
Hook of hamate
Distal limit of
superficial palmar arch == ——=—=—————————— — ———

Deep palmar branch of
ulnar nerve to 3rd and
4th lumbrical, all
interosseous, adductor
pollicis and deep head
of flexor pollicis

brevis muscles

Radialis indicis artery

Palmar metacarpal arteries

Common palmar digital arteries

Communicating branch
Proper palmar digital arteries of median nerve with
ulnar nerve

Proper palmar digital nerves from median nerve Proper palmar digital

nerves from ulnar nerve
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Wrist and Hand: Superficial Radial Dissection

Lateral (radial) view

Superficial branch of radial nerve

Medial branch

Extensor
retinaculum

Lateral branch

Dorsal digital branches of radial nerve

Scaphoid

Dorsal carpal branch
of radial artery

Radial artery in anatomical snuffbox

Extensor carpi
radialis brevis
tendon

Trapezium

Insertion of abductor
Extensor carpi pollicis longus tendon

radialis longus
tendon———

1st metacarpal bone

Radial artery

Insertion of extensor
pollicis brevis tendon

1st dorsal interosseous muscle

Insertion of extensor
pollicis longus tendon

Deep fascia (cut)
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Wrist and Hand: Superficial Dorsal Dissection

Posterior (dorsal) view

Posterior cutaneous nerve of forearm
(from radial nerve)

Cephalic vein

Superficial branch of radial nerve

Extensor retinaculum (thickening
of posterior antebrachial fascia)

Communicating branches of
radial and ulnar nerves

Basilic vein
Dorsal branch of ulnar nerve

Dorsal venous
network of hand

Dorsal metacarpal veins

[

Probe in dorsal
subaponeurotic space
(between opened

dorsal fascia of hand and
dorsal interosseous
fascia)

Intercapitular veins

Dorsal digital nerves and veins

Dorsal branches of
proper palmar digital nerves

Note: Lymphatic pathways shown in black;
arrows indicate direction of drainage
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Wrist and Hand: Deep Dorsal Dissection

_____——1lateral cutaneous nerve of forearm

Medial cutaneous :
{terminal part of musculocutaneous nerve)

nerve of forearm

Posterior cutaneous Superficial branch of radial nerve

nerve of forearm
(branch of radial nerve)

Extensor digitorum, extensor digiti minimi
and extensor indicis tendons (cut)

Extensor retinaculum

Radial artery in anatomical snuffbox
Dorsal branch of ulnar nerve

Abductor pollicis longus tendon
- Extensor pollicis brevis tendon
Extensor pollicis longus tendon
Extensor carpi radialis longus
tendon

Extensor carpi radialis brevis
tendon

Dorsal carpal branch
of ulnar artery ——

Extensor carpi ulnaris tendon

Dorsal carpal (arterial) arch

Dorsal metacarpal arteries Dorsal digital arteries

Dorsal digital branches
of dorsal branch
of ulnar nerve ———

Dorsal digital branches of superficial
branch of radial nerve to 1st, 2nd,
3rd and radial half of 4th fingers

Dorsal branches of proper
palmar digital branches

of ulnar nerve and of
proper palmar digital
arteries to dorsum

of middle and

distal phalanges of

Sth and ulnar half

of 4th fingers

Posterior (dorsal) view
Dorsal branches of proper palmar digital
branches of median nerve and of
proper palmar digital arteries to

dorsum of middle and distal phalanges

,ﬁ"" of 2nd, 3rd and radial half of 5th
ff /w' fingers
CIEN
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Extensor Tendons at Wrist

Posterior (dorsal) view

Extensor carpi ulnaris — Compartment 6
Extensor digiti minimi — Compartment 5

Extensor digitorum
Extensor indicis

Compartment 4

Extensor pollicis longus — Compartment 3

~Extensor carpi radialis brevis

g Compartment 2
Extensor carpi radialis longus

Plane of cross section

Abductor pollicis longus
shown below

Extensor pollicis brevis

} Compartment 1

Extensor retinaculum

Radial artery in anatomical snuffbox
Abductor digiti

minimi muscle
Dorsal interosseous muscles

Intertendinous connections

Transverse fibers of
extensor expansions (hoods)

Cross section of most distal portion of forearm

Extensor retinaculum

Extensor pollicis longus — Compartment 3

Compartment 4 z Extensor digitorum and

extensor indicis Extensor carpi

radialis brevis
Extensor carpi
radialis longus

s Compartment 2
Compartment 5 Extensor

{ digiti minimi

Extensor
Extensor pollicis brevis
Compartment 6 < carpi Compartment 1
ulnaris Abductor

pollicis longus

Ulna Radius
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Fingers

Epiphysis Synovial membrane =
Extensor digitorum tendon
Nail matrix Articular cartilage
Nail root Middle phalanx

Eponychium
Sagittal section (cuticle)

Lunule

Nail bed

Flexor
digitorum
superficialis
tendon

Body of nail

Distal phalanx

Fibrous tendon
sheath of finger

Synovial (flexor tendon)
sheath of finger

Flexor digitorum profundus tendon
Palmar ligament (plate)

Nerves Arteries

Articular cavity

Body of nail
] Subungual space Nail bed
Cross section
through distal
phalanx Minute arteries Distal phalanx
Fine nerves Fibrous septa and areolar

tissue in anterior
closed space (pulp)

Dorsal digital artery and nerve
Dorsal branches of proper palmar
digital arteries and nerves to dorsum
of middle and terminal phalanges

Arteries and nerves

Nutrient branch to epiphysis Proper palmar digital artery
10 neighboring digit

Nutrient branches to metaphysis

Proper palmar digital artery and nerve
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Cutaneous Innervation of Wrist and Hand

Anterior (palmar) view

Lateral
Musculocutaneous ) cytaneous
nerve nerve of | Medial cutaneous
forearm ] nerve of forearm

Superficial
branch

Radial {

nerve
Palmar

branch

> Ulnar nerve

Palmar

digital
branches .

Median

nerve Posterior (dorsal) view

Lateral
cutaneous Musculocutaneous
nerve of nerve

forearm

=
Posterior
Medial cutaneous cutaneous
nerve of forearm nerve of
forearm
Division between ulnar and radial
nerve innervation on dorsum of
hand is variable; it often aligns A
with middle or 3rd digit instead \ Radial
of 4th digit as shown ERVE
Superficial
r Dorsal branch
branch and
and dorsal
dorsal digital
digital branches
branches
Ulnar nerve <
Proper
Proper palmar Median
palmar digital nerve
digital branches
branches

1 ‘

ey
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Arteries and Nerves of Upper Limb

Anterior view

Deltoid muscle

Coracobrachialis muscle

Biceps brachii muscle pradisael e Intercostobrachial nerve
Long head (cut)
Medial cutaneous

Musculocutaneous nerve nerve of arm

Brachialis muscle Radial nerve

Biceps brachii muscle (cut) and tendon

Ulnar nerve

Lateral cutaneous nerve of forearm

(from musculocutaneous nerve) Medial cutaneous

nerve of forearm

Deep branch
Median nerve

Radial nerve
Superiicial branch

h Brachial artery
Supinator muscle

Brachioradialis muscle Bicipital aponeurosis

Humeral head (cut)

Radial artery

Pronator teres muscle
Ulnar head

Pronator teres muscle (partially cut)

M tnene Flexor carpi radialis muscle (cut)

Flexor pollicis longus muscle Humeroulnar head } Flexor digitorum

Radial head superficialis muscle (cut)
Flexor carpi radialis
tendon (cut) .
Flexor digitorum profundus muscle
Transverse carpal ligament
(flexor retinaculum)

Flexor carpi ulnaris muscle

Superficial branch
of radial nerve

Ulnar artery and nerve

Dorsal branch of ulnar nerve
Recurrent (motor)

branch of
median nerve to
thenar muscles

Flexor digitorum superficialis tendons (cut)

Deep palmar branch of ulnar artery and deep branch of ulnar nerve

Superficial branch of ulnar nerve

Superficial palmar arch (cut)

Common palmar
digital branches
of median nerve

Common palmar digital branch of ulnar nerve

Communicating branch of median nerve with ulnar nerve

Proper palmar Proper palmar digital branches of ulnar nerve
digitial branches

of median nerve
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Musculocutaneous Nerve

Anterior view

Note: Only muscles innervated
by musculocutaneous
nerve shown

Musculocutaneous nerve (C5, 6, 7)

Medial ) Cords of
Posterior brachial
Lateral plexus
Coracobrachialis muscle
Medial cutaneous
nerve of arm
Medial cutaneous
Biceps brachii muscle nerve of forearm
(retracted)
Ulnar nerve
: >
Median nerve ﬁf s
olIBN

Radial nerve

Brachialis muscle

Axillary nerve

Articular branch

Lateral cutaneous
nerve of forearm

Anterior branch

Posterior branch

Cutaneous
innervation
(via lateral
cutaneous
nerve of
forearm)

Anterior (palmar) view Posterior (dorsal) view
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Median Nerve

o
e Anterior view Note: Only muscles innervated by median nerve shown

8L e

Musculocutaneous nerve

Median nerve (C5, 6, 7,8, T1) :
Medial ) (qrds of

Posterior brachial

Lateral plexus

Inconstant contribution

Pronator teres muscle (humeral head) \ )
Medial cutaneous

\ nerve of arm
Medial cutaneous
nerve of forearm

Axillary nerve ,‘#J/Jﬁ

Radial nerve 1oy

Articular branch

Flexor carpi radialis muscle
Palmaris longus muscle

Pronator teres muscle (ulnar head) Ol

Flexor digitorum superficialis muscle
(turned up)

Flexor digitorum profundus muscle
(lateral part supplied by median
lanterior interosseous| nerve;
medial part supplied by ulnar nerve)

Anterior interosseous nerve

Flexor pollicis longus muscle

Pronator quadratus muscle
Cutaneous

Palmar branch of median nerve 5 )
innervation

Abductor pollicis brevis
Opponens pollicis

Thenar Superficial head of

muscles flexor pollicis brevis " 4
(deep head
supplied by

ulnar nerve) Palmar view

Communicating branch
of median nerve with

1st and 2nd ulnar nerve

lumbrical muscles

Common palmar
digital nerves

Proper palmar
digital nerves
Dorsal branches to
dorsum of middle and
distal phalanges ————

Posterior (dorsal) view
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Ulnar Nerve

Anterior view Note: Only muscles innervated

by ulnar nerve shown
Ulnar nerve (C7, 8, T1)
(no branches above elbow)

Inconstant contribution

Medial epicondyle

Articular branch
(behind condyle)

Cutaneous
innervation

Flexor digitorum profundus
muscle (medial part only;
lateral part supplied by
anterior interosseous
branch of median nerve)

Flexor carpi ulnaris muscle
(drawn aside)

Dorsal branch of ulnar nerve

Posterior

(dorsal) view
) Palmar branch

Flexor pollicis brevis muscle
(deep head only; superficial
head and other thenar muscles
supplied by median nerve)

Superficial branch

Deep branch

Palmaris brevis

Abductor digiti minimi
Flexor digiti minimi brevis
Opponens digiti minimi

Adductor pollicis muscle

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 down)

Proper palmar digital nerves
(dorsal digital nerves are from dorsal branch)

Dorsal branches to dorsum of middle and distal phalanges
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Radial Nerve in Arm and Nerves of Posterior Shoulder

Dorsal scapular nerve (C5) Posterior view

Supraspinatus muscle
Suprascapular nerve (C5, 6)

Levator scapulae
muscle (supplied
also by branches
from C3 and C4

Deltoid muscle
Teres minor muscle

Axillary nerve (C5, 6)

Rhomboid

Superior lateral
minor muscle

cutaneous nerve of arm

Radial nerve
(C5,6,7,8,T1)

. Inconstant contribution
Rhomboid

major muscle

Inferior lateral
cutaneous nerve of arm

Posterior cutaneous

nerve of forearm
Infraspinatus muscle

Teres major muscle

Lateral intermuscular
septum

Lower subscapular nerve (C5, 6)

Posterior cutaneous nerve of arm
{branch of radial nerve in axilla)

Brachialis muscle (lateral
part; remainder of muscle
supplied by musculo-
cutaneous nerve)

Long head
Triceps brachii muscle Lateral head

Medial head

Brachioradialis muscle
Triceps brachii tendon

Medial epicondyle

Extensor carpi radialis
longus muscle

Olecranon

Extensor carpi
radialis brevis
muscle

Anconeus muscle
. Extensor digitorum muscle

N Extensor carpi ulnaris muscle
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Radial Nerve in Forearm

Superficial branch of radial nerve

Dorsal digital nerves

SEE ALSO PLATE 450

Radial nerve (C5,6,7,8,11) Inconstant contribution
Superficial (terminal) branch

Deep (terminal) branch Posterior view
— Lateral epicondyle

Anconeus muscle

Brachioradialis muscle
Extensor carpi radialis longus muscle
Supinator muscle

Extensor carpi radialis brevis muscle

Extensor carpi ulnaris muscle Extensor-supinator
group of muscles

Extensor digitorum muscle and

extensor digiti minimi muscle

Extensor indicis muscle

Extensor pollicis longus muscle

Abductor pollicis longus muscle } :J/‘ga;
Extensor pollicis brevis muscle ¥

Posterior interosseous nerve
(continuation of deep branch of
radial nerve distal to supinator muscle)

. Superior lateral
From axillary nerve < cutaneous nerve
of arm

Inferior lateral

cutaneous nerve
of arm —————

Posterior cutaneous
nerve of arm

From radial nerve

\ Posterior cutaneous
nerve of forearm

Superficial branch of
radial nerve and dorsal
digital branches

Cutaneous innervation from
radial and axillary nerves
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Cutaneous Nerves and Superficial Veins of Shoulder and Arm

Anterior view Posterior view

Medial
Intermecdliate
Lateral

Lateral supraclavicular nerve

Supraclavicular nerves
(from cervical plexus)
Acromial branch of
thoracoacromial vein

Acromial branches of
thoracoacromial vein Superficial
branches of
posterior
circumflex

humeral vein

Medial cutaneous
nerve of arm

Intercosto-

Intercostobrachial brachial nerve

nerve — ————

Medial cutaneous

: nerve of arm
Superior lateral erve o

cutaneous nerve
of arm (from

. Superior lateral
axillary nerve)

cutaneous
nerve of arm
(from axillary

Cephalic vein nerve)

Posterior
cutaneous

nerve of arm
{from radial nerve)

Inferior lateral

cutaneous nerve
of arm (from
radial nerve)

Inferior lateral

Posterior cutaneous nerve
cutaneous of arm (from
nerve of radial nerve)
forearm (from

radial nerve)

Posterior

. cutaneous
Branches of medial

nerve of
Accessory cmfjtfaneous ZENE forearm
cephalic Clporeenn (from radial

vein nerve)

Basilic vein

Branches
Lateral cutaneous of medial
nerve of forearm cutaneous

(terminal part of nerve of
musculocutaneous nerve) forearm

Median cubital vein

intermediate (median)
antebrachial vein

Basilic vein Branches of
lateral cutaneous

Perforating veins nerve of forearm

(terminal part of

Cephalic vein musculocutaneous nerve)
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Cutaneous Nerves and Superficial Veins of Forearm

Anterior (palmar) view

Cephalic vein N
Basilic vein

Posterior cutaneous

nerve of forearm

(from radial nerve) and

Lateral cutaneous of medial

nerve of forearm cutaneofus
(from musculo- nerve o
forearm

cutaneous nerve)

Intermediate
(median)
basilic vein

Accessory
cephalic vein

Intermediate
(median)
cephalic vein

Bicipital
aponeurosis

Cephalic vein Basilic vein

Intermediate
(median)
antebrachial vein

Note: In 70% of cases,
an intermediate
cubital vein (tributary to
basilic vein) replaces
intermediate cephalic
and intermediate basilic
veins (see Plate 462)

veins

Superficial branch

of radial nerve
Palmar branch

of ulnar nerve
Palmar branch
of medial nerve Dorsal branch

of ulnar nerve

Palmar carpal
ligament
(continuous
with extensor
retinaculum)

Palmar
aponeurosis

Superficial
transverse
metacarpal
ligament

Proper palmar digital nerves
and palmar digital veins

Anterior branch

Posterior branch

Perforating

Posterior (dorsal) view

Posterior
cutaneous
nerve of

Posterior forearm (from
branch. radial nerve)
of medial

cutaneous

nerve of Accessory

forearm cephalic

vein

Posterior
branch of
lateral
cutaneous
nerve of
forearm (from
musculocu-
taneous nerve)

Cephalic vein
Basilic vein

Extensor
retinaculum

Superficial branch

Dorsal branch f
of radial nerve

of ulnar nerve

Dorsal

Dorsal
metacarpal venous
veins network

Intercapitular
veins

Dorsal digital nerves and veins
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Cutaneous Innervation of Upper Limb

Anterior (palmar) view Posterior (dorsal) view

Supraclavicular nerves
(from cervical
plexus—C3, 4)

Supraclavicular nerves
(from cervical
plexus-C3, 4)

Axillary nerve
—Superior lateral
cutaneous nerve

Axillary nerve
Superior lateral
cutaneous nerve

of arm (C5, 6) of arm (C5, 6)
Radial nerve s
Inferior lateral Radial nerve

Posterior cutaneous
nerve of arm (C5-8)
Inferior lateral cutaneous

cutaneous nerve
of arm (C5, 6)

Intercosto- nerve of arm
brachial Posterior cutaneous
nerve (T2) nerve of forearm
and medial (CI5], 6-8)
cutaneous

Lateral cutaneous nerve of

nerve of forearm arm

(C5,61(7) (€6.71,2)

(terminal part of .

musculocutaneous a :

nerve) Medial Lateral cutaneous
culaneofus nerve of forearm
?e"’e i (C5,6,17])
(érearm (terminal part of

’ (C8,T1) i musculocutaneous
nerve)
. Ulnar nerve (C8, T1)
Radial nerve ;
Superficial branch - \ Radial nerve
(C6-8) Superficial branch

and dorsal digita!
branches (C6-8)

Dorsal branch
and dorsal
digital branches

Palmar
branch

Palmar
digital
branches

Median nerve
Proper palmar
digital branches

Median nerve
Palmar branch
and

Palmar

digital branches # ﬁgﬂf;

(C6-8) : {m Note: Division variable between ulnar and radial
WYY innervation on dorsum of hand and often aligns with

middle of 3rd digit instead of 4th digit as shown
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Note: Schematic demarcation of dermatomes
(according to Keegan and Garrett) shown as distinct
segments. There is actually considerable overlap
between adjacent dermatomes. An alternative
dermatome map is that provided by Foerster

Anterior view

Posterior view

BN

¥ s Rl
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Lymph Vessels and Nodes of Upper Limb

SEE ALSO PLATES 177, 451

Deltopectoral node

Axillary nodes
(along axillary vein)

Median cubital vein

Vessels passing to

Cephalic vein dorsum of hand

7

7/
//

/
s

§

4
/4
/)
/ }
// ’
¥
i
[ /8|
|
y f

Basilic vein

Vessels passing to
dorsum of hand

@

Vessels passing around
web to dorsum of hand

=
<

Vessels passing to
dorsum of fingers

Note: Arrows indicate
direction of drainage
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