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Introduction, ie. What is this good for?!

Dear students, colleagues,

This presentation summarizes the content of the lecture. It also contains a list of required knowledge and

allows its practice with regard to clinical use.

The following pictograms will accompany you:

to recall or remember : 3 clinical notes to be completed
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Learning goals

i.e. What do you FINALLY need to know?

Knowledge demands for the spot test/s
Knowledge demands for the final exam (oral!)

Smith C et al. Learning goals by the British Anatomical Society

https://doi.org/10.1111/joa.12405

»...Medical graduates should be able to describe the innervation, arterial supply, venous and lymphatic
drainage of the structures of the upper limb. They should be able to interpret relevant standard diagnostic
images using a range of modalities, with particular reference to common sites of fractures. They should be
able have a working knowlto explain the factors that influence the stability of the joints of the upper limb.
They should edge of surface anatomy (including the site of major pulse points, e.g. radial), dermatomes and
peripheral nerve distribution. They should be aware of the organisation of the deep fascia of the upper limb
and its clinical relevance to compartment syndromes. ...“
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How much do you remember?

* Name the marked bony structures hidden under the soft tissues in the figures below.
* Tryto abduct / adduct in the radiocarpal joint. Is there any difference in the range of the movemets? If yes,
why?

Do not know for sure? See the key on the next slide.

Proximal interphalangaal
joint

Proximal phalanx
Central compartment

Hypothenar region Thenar region

Anatomical snuff box EXISIMEGYr fenaons

Wrist crease

Anatomy of the Hand; L.
Eberlova, 2023
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why?

* Tryto abduct / adduct in the radiocarpal joint. Is there any difference in the range of the movemets? If yes,

The styloid process of the radius extends further distally than that of the ulna,

limiting radial deviation of the hand.

Middle finger

Ring finger Index finger

Distal phalanx

Little finger

Middle phalanx

Distal interphalangeal

joint

. ) Proximal phalanx
Proximal interphalangeal

joint

Distal phalanx, thumb

Proximal phalanx
Central compartment

1* metacarpophalangeal joint

Hypothenar region Thenar region

Wrist crease
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Distal inter- Finger nail
phalangeal joint

Proximal inter-
phalangeal joint

Metacarpophalangeal
joints

Anatomical snuff box Externsor tendons

Radius,
styloid process

Radial border

Ulnar border
Ulna, styloid process



—— The same matter in different views...

i of sternum
Neck jg‘i Rib |
Glenohumeral joint =N Systemic anatomy:

bones, joints, muscles, vessels, nerves

Topographical anatomy (TA):

borders, layers — their structures

e skin

* subcutis — superficial (spf.) structures
(= ie. spf. veins, sensory nerves)

» fascia, muscles, deep structures

Elbow joint

Forearm

Thoracic wall

S,@i,m.sp,c,.:essc.h,m,m,i,,ﬂ.ISectionaI anatomy I ISurface anatomy

Wrist joint
Regions of the upper limb

Hand

* Axilla
N B  Brachium, rg. brachii ant. et post.
S~ = =

* Cubital region, rg. cubiti ant et post.

* Antebrachium, rg. antebrachii ant et post.
Fig. Upper limb. A. Anterior view of the upper limb.

B. Superior view of the shoulder. * Carpal region, rg. carpalis ant. et post.

* Hand — palma manus, dorsum manus ;
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Give examples of medical procedures in which it is possible to apply
the systemic, topographic, or sectional anatomy.
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Surface anatomy

Index finger

Middle finger

Ring finger

Little finger

Hypothenar region

Upper limb Summary, doc ebe 2023

Thenar regio

Sternoclavicular joint

Axillary fossa
Anterior axillary fold
Posterior axillary fold

Pectoralis major,
sternal head

Serratus anterior

Brachioradialis

Forearm,
anterior region

Medial
epicondyle

Arm,
anterior
region

Clavicle

Pectoralis major,
clavicular head

Biceps brachii

Triceps brachii




General arthrology, myology, osteology, neuroanatomy System ic ad nato my

Angiology, neuroanatomy
PRACTICALS (PRACTICS)

Clavicle
General arthrology
Acromion 1. Name of the joint
(of scapula) 2. Type of the joint (simple/fcompound, geometry)
3. Description of articular surfaces, event. of the
auxiliary structures
4. Description of the joint capsule, joint ligaments
Humerus {extra-fintraarticular)
5. Movements

Scapula

packs Muscle tables
Ulna Muscle Origin Insertion Innervation Function
Biceps brachii Long head— Tuberosity of Musculocutaneous | Powerful flexor of the
supraglenoid radius nerve (C5, C6) forearm at the elbow
tubercle of joint and supinator of
Carpal bones scapula; short the forearm;
Metacarpals head—apex of accessory flexor of
coracoid process the arm at the
Phalan ges glenohumeral joint
Coracobrachialis | Apex of coracoid Linear Musculocutaneous | Flexor of the arm at the
process roughening nerve (C5, C6, glenohumeral joint;
on midshaft of C7) adducts arm
humerus on
medial side
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The upper limb is directly related to the neck. Lying on each side of the superior
thoracic aperture at the base of the neck is an axillary inlet laterally the first rib (Fig.).

Upper limb
Blood supply: axillary artery, vein
Innervation: nerves of the brachial plexus (C5-T1)

Lymph nodes: cubital, axillary
— Circulatory System —

By %

li N
\

Nerves to upper limb

Axillary inlet

Lateral margin of rib | Superior margin of scapula
' Axillary vein

Axillary artery

External & Internal carotid arten

Common carotid artery
Brachiocephalic artery

Subclavian artery
Heart

Internal jugular vein

Subclavian vein

Medial margin of
coracoid process

Axillary vein ‘ Axillary artery
Cephalic vein ﬁ Abdominal aorta Axilla
Brachial vein L _Brachial artery
Basilic vein

Renal artery

Median cubital vein ommon iliac artery

Internal iliac artery
Renal vein Radial artery

Commoeon iliac vein Ulnar artery

d,
Internal iliac vein fm

External iliac vein External iliac artery

Femoral vein

Popliteal vein

Peroneal vein (jﬁ
/R

Great saphenous vein \

i & Anterior tibial artery ~= s _‘_..-,--'-"I
\
) ) Fig.: Upper limb, axilla

Copyright & 2002 McKesson Health Sohulions, LLC. All Rights Reserved 10
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Deep femoral artery
Femoral artery

Popliteal artery

) Peroneal artery
" Posterior tibial artery




Nerve plexuses originate from the anterior branches of the spinal nerves.

Mixed peripheral nerves

* Musculocutaneous nerve
* Median nerve

* Ulnar nerve

* Radial nerve

e Axillary nerve

Spinal Nerves Posterior View

Cervical plexus—[ Cervical
~| nerves
Brachial plexus C,-C,
Intercostal T::::;C
nerves B
T1 e T1z
L Nerves
usculocutaneous nerve —
e _ (C5 to C7)
Lumbar plexus—| _ 'm' Median nerve -
I~ st to C8,T1
: | e (C610C8,T1)
Radial nerve —
Sacral plexus— Sacral (C5t0 CB,T1)
4 || nerves Ulnar nerve —
L " | [_S1=Ss | [Coccygea (C[7], C8, T1)
Cauda equina ng:)ve
1

11
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Nerves: or|and |sensory

Musculocutaneous nerve
» All muscles in anterior
compartment af arm

Axillary nerve

Median nerve o
« Most flexors in forearm Y
= Thenar muscles in hand —

Musculocutaneous
nerve Radial nerve
= All muscles in posterior
compartment of arm Ulnar nerve
and forearm » Most intrinsic muscles in hand
* Flexor carpi ulnaris and medial
half of flexor digitorum profundus
in forearm
Radial nerve Ulnar nerve Anferior Fosterior
Axillary nerve ——— Axillary nerve —
« Superior lateral * Superior lateral
culaneous cutanaous
i nerve of arm nerve of arm
Median nerve
Radial nerve — Radial nerve
= Inferior lateral T2 | * Inferior lateral cutaneoup T2
culaneous nerve of arm
nerve of arm » Posterior cutaneous
nerve of arm
+ Posterior cutaneous
; nerve of forearm
P Musculocutaneous nerve
2 » Lateral cutanecus
nerve of forearm | Musculocutaneous nerve |
| « Lateral cutaneous m
’ {10l nerve of forearm
¥ 59 B Radial nerve
@" el | f = Superficial branch Radial nerve
é J‘ = Superlicial branch

Ulnar nerve Ulnar nerve

Notice the vicinity: the nerve course and the innervated structures.

Median nerve

B Median nerve”
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Arteries

Axillary artery

Subclavian
artery

Anterior circumflex
humeral artery

Profunda brachii
artery

Subscapular artery
Brachial artery
Radial recurrent Inferior ulnar
artery collateral artery
Finial artesy Ulnar artery

Anterior interosseous artery

Deep palmar arch

Superficial palmar arch
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Veins and

Superficial veins
Cephalic vein
Basilic vein

Axilasy veii

Fisfarating «en

tdealian basilic vein

Lilnas viins

Croesal vimos nete nak . Doep wnins
dbatsal suidase) - e
Superiicial veins
L p wincus
pramar arch
Flimar mancargal veins

o f i'l
W ! P Iialiriapilula i
T

Palmar dignalveing
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Axilla

Apex ofaxilla
Cervico-axillary canal
Intertubercular
sulcus '
Lateral ——_
wall of axilla
Posterior
wall of
axilla

Anterior wall:
of-axilla:

Base of axilla

{A) Anterior view

[[Bxilizry boundiies|

= Apex ‘Subscapularis e =
== Hasg s
=== Antarior wall Inlrasp[natus

== | ateral wall ‘Scapula:

== Medial wall o

== Posterior wall Teres minor

Teres major
Latissimus dorsi
Central axillary
nodes V7
Posterior-axillary fold —¢

Axillary Tascia
(C) Lateral view of sagittal section

Axillary artery and vein
Cords of the brachial plexus
Lymph nodes
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Medial wall
of axilla

Aciomial end
of clawicle

[ oo rewscha

H hozd of trcess
Bt serhil| sl

Cplake wainy

Biopxtal apon=ursis

Trapemus maisde

Cladcle

Cophiales vom

Peciaraliy majer musde

Mipple

Bloeps Bradhll mugoke

Cubstal foass

1.



Axilla

Pactoralis major muscle
Delloid musde
Lateral cutansous
Cophalic wrin beanch of intercostal
narge

Cowacolachialis

Fectoralis minor muscle
muscle —

Brachial artesy Auilany bmph nodes

Serratis anterior muscle

AXi”ary artery and vein Brachial wrif
Cords of the

Muscular arterial branch

Thorar nrdnrsal neree

Lymph nodes rafundn brechi artery
Thoracodorsal artery
Madian nerve
Lorg theracic nonag
Bicers brachi
muscle Lateral cutancois
branich el intereasial
Mere
Medial cutanros
merye ol [orearm
Latisshmus dorsi musdle
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Superficial structures

Trapemug Marsle

ki mescle Rlackfle mpprsiarvicular

e

|
Supevior laaral Deltepectoral tlanghe

futaneous
rerve of anm

Clavboular head ol
BTl Mg PRk

— Herrcioits head
ol peraralis
Pesteron (UTAE0us imha|of Fauscle

ruevei o iy
Thararodorsd anery
and v

Lateval heed of
ieeps brarhs rmeacle
Latedsl sutameniss
beanches of mizvoosal

Latissimus dorsl musde

Faati gl resree

Latersd cutanedas Lesratus anlstioe masds

meree of forearm

[ T Y

Extermad obisgue musde

Med) an cubwtal wein

Externaor Carps
radialis lomgus
Frrcidfe
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Osteofascial compartments

Medial

Deep fascia

[ ateral

Humerus —

Anterior (flexor compartment)

Posterior {extensor compartment)

— Skin

— Intermuscular
septa

Intermuscular septum

Anterior (flexor compartment) ——

Thenar

eminence
Ulna —

Posterior (extensor compartment)

—— Deep
fascia

____ Radius

—— |nterosseous
membrane

Upper limb Summary, doc ebe 2023
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Arm

Axillary artery and vein

Cords of the

Brachial artery and vein Lymph nodes

Radial, ulnar and median nerves

Cephalic and basilic vein

Musculocutaneous Biceps brachii muscle
nerve
Median nerve
Brachialis —— .
muscle Brachial artery
Basilic vein

Lateral
intermuscular Ulnar nerve
septum

Medial
intermuscular
septum of arm

Radial collateral
artery

Wbl Dol A o Lemi
Long head . .

g Triceps brachii iy
Medial head muscle :

Lateral head

Radial nerve

Fig.: Sectional anatomy — right arm

Transvesse sections through amm

Fig.: Sectional anatomy — axilla and arm (A, B)

Upper limb Summary, doc ebe 2023
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Anterior cubital region, cubital fossa

Branches of
medial cutaneous
nerve of forearm

17

Lateral epicondyle
(deep to muscle)

Cubital fossa
(green lines)

12

Biceps brachii

10
11

— Brachialis

Cubital fossa

Fig.: Cubital fossa

Cephalic (10) and basilic veins

Sensory nerves

Aponeurosis of the biceps brachii m., brachial fascia (9)

Balimerts angus Brachial artery (16) and vein (15) — radial a. (v.) and ulnar a. (v.)
Median n. (13)

Brachioradialis
Pronator teres

Flexor carpi radialis
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Forea rm Radial and ulnar artery and vein

Radial, ulnar and median nerves

Cephalic and basilic vein

Madian

Brachial astery and veins
Median cubsital vein

Bicaps brachi tendon

Lateral cutaneous nerve
(o muscu ksouLaneous nemve)

superficial branch of ——— Flexor digitonsm superficilis

Extensor carpd radials brevis

A Postenor cutanecus nerve
Ifrom radial nerve) Radius

Median nerve
Flexor carpa radialis

Extensor pollics longus

Postenior interosseous vessels and nerve
Extznsor digiti minimi

Upper limb Summary, doc ebe 2023
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Extrinsic muscles of the hand

Brachioradialis

Triceps brachii,
medial head

Extensor carpi
radialis longus
Olecranon —+

Anconeus Lateral epicondyle

Extensor carpi
radialis brevis

Extensor carpi ulnaris

Extensor pollicis
brevis

Extensor digitorum

Abductor pollicis

Extensor digiti minimi
longus

Extensor pollicis longus
Ulna ‘ s Radius

Extensor
retinaculum

Upper limb Summary, doc ebe 2023

Brachioradialis

Medial epicondyle

Pronator teres

Palmaris longus

Flexor carpi radialis

Flexor carpi ulnaris

Flexor digitorum
superficialis

Flexor carpi ulnaris,
tendon

Palmaris longus,
tendon

Flexor carpi radialis,
tendon
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Muscles and fascias, hand

Chstal
intaiphalangial
et

Prodmal
intarphalingeal
cranse

— Prowimnl degital
cranse

Deup Lianivere
matacarpal
ligrrent

Distal palinar
vae

Proximal
fpalmas rrase =

- Thonne eminonre

Hypothenar
emingnce ==

Distal virist crease

Flear retinarulum

Proimal wiist
crase

ot porve
and artery

Tenden of palmarls

Tongus muicle Haclial astory
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Intrinsic muscles of the hand: mm. of the thumb, little finger and mid-compartment

Palmaris longus, tendon

Flexor retinaculum

Thenar region Hypothenar region

Superficial transverse

Palmar ;
metacarpal ligament

aponeurosis

Superficial and deep tendons of the wrist and hand, right side

Anatomy of the Hand; L.
Eberlova, 2023

Radius

Pronator quadratus
Ulna

Flexor pollicis longus . )
Flexor carpi ulnaris

Flexor digitorum

profundus

Flexor retinaculum -
(transected) ™ Pisiform

Abductor pollicis Carpal tunnel

brevis

Flexores digitorum
superficialis 2



Hand synovial and fibrous digital sheaths

Deep transverse —— (]
metacarpal ligament

Flexor digitorum)
profundus tendon|

Fibrous digital sheaths

Flexor digitorum
superficialis tendon

Palmar ligament

Synovial sheath of
flexor pollicis
longus tenidon

Flexor retinaculum

Upper limb Summary, doc ebe 2023

Phlegmona of the 3™ finger
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Arteries of the hand

Mainly radial artery

First dorsal
interossecus
muscle

Radial artery

Radial artery

Anatomical
snuffbox
Extensor

pollicis brevis
Eienisor tendon
pollicis longus
Superficial palmar arch e -
Cephalic vein pollicis longus

tenden

Anatomy snuff box

Desp pa1mar arch Flexor digitorum superficialis, Palmar carpal ligament
tendons
Flexor retinaculum Ulnar artery; nerve

Find YOUR snuff box, try to
palpate the radial atery here

and in the wrist. Ulnar artery

Median nerve — g = ® ——— GUYON's canal

Radial artery is longus, tendon — & ——Hookof hamate

Carpal tunnel
sarpi radialis, tendon o

Which tendons border the snuff box?

Common flexor

Trapezium sheath

Palmar carpometacarpal ligaments

Arterial supply of the right hand. Tapezoia

Capitate " e - Flexor digitorum profundus,

tendons
Carpal tunnel
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Nerves of the hand

The radial nerve innervates the skin on the dorsum, extrinsic mm: extensors, abductors

Median nerve

N Ulnar nerve
Radial nerve

Humeral head
of pronator
teres

Flexor carpi
Deep branch ulnaris (cut)

of radial nerve

Supinator Ulnar head of

pronator teres

Superficial
branch
of radial nerve

Flexor digitorum
superficialis (cut)

Fronator teres
(out)

Anterior
interosseous
nerve

Flexor digitorum
profundus

Brachioradialis
tendon (cut)

Anatomical snuffbox

Dorsal branch
{of ulnar nerve)

Palmar view Dorsal view

Superficial branch

(of radial nerve) Flexor carpi

radialis tendon Flexor carpi

ulnaris tendon

(cut) o)
Cu
Palmar
bran_ch Palmar branch
(of median (of ulnar nerve)

nerve)

Clinical Note
All the extensors of the wrist are innervated by the posterior interosseous nerve, which is a terminal branch of the
radial nerve. Thus, a midhumeral fracture that lacerates the radial nerve as it traverses the posterior surface of the
humerus will result in an inability to extend the wrist, which is referred to as “wrist drop.”
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Carpal tunnel

The ulnar nerve and artery cross the wrist in a compartment that is separate from the carpal tunnel.
Within the hand, the ulnar nerve divides into superficial and deep branches, which supply most of the intrinsic

muscles of the hand.

Ulnar nerve  Ulnar adery
Median nerve

Flexor
retinaculum

Flexar digitorum superficialis
and profundus tendons

(5— Radial artery

(o Radial nerve  Carpal
arch

Flexor tendons
Extensor lendons

Flexor pollicis longus tendon

Carpal tunnel

Flexor carpi radialis tendon

Anatomy of the Hand; L. Eberlova, 2023
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Nerves of the hand and carpal tunnel revision

Clinical Note

Nine tendons pass through the carpal tunnel, surrounded by synovial sheaths. The\inflammation (tendosynovitis) can
cause carpal tunnel syndrome.

Carpal Tunnel Syndrome

T

(=]

Palmar branch of median
nerve from forearm

Palmar view

Concerning the carpal syndrome,
choose the nerve, that can be

Lateral two
lumbrical muscles

affected: »

Digital nerves
i . Th era d ia I n. Flexor pollicis brevis
.. Palmar branch - .
ii. The ulnarn. (of median nerve) Abductor pollicis brevis

Recurrent branch
(of median nerve)

iii. The median nn.

Median nerve

Regarding the nerve area and the muscles it innervates,
try to assume the possible symptoms of its palsy.

Dorsal view
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Dermatomes (A) and myotomes (B) in the upper limb.
To be lectured — taught later.

Abduction of arm
Ccs

Adduction and
?rbd uction of digits
1

vt
| Flexion
of digits

Upper limb Summary, doc ebe 2023
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One more time?

Download the presentation!
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