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coronal plane median sagittal plane . .
N Basic an_a_ttommal
_ | position
i * standing upright

 upper limb along the body
with palms forwards

 feet close to each other

horizontal or
transverse

Basic planes

* sagittal (planum sagittale)
— median
— paramedian

« frontal (planum frontale)

* transverse (planum
transversale)
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Directions

Cranialis — Caudalis @
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General osteology
and
skeleton of upper
limb



Shape of bones

os longum (long bone)
0s breve (short bone)
os planum (flat bone)
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F or 2nd metacarpal
mietacarpal

os irregulare (irregular bone)

0S pneumaticum (pneumatized bone)

— Inside there Is a cavity or cavities, I|ned by
mucosa and filled with air

0S sesamoideum (sesamoid bone)

— little bones (ossicles) located within
tendons
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Os longum (Long bone) |
body

« thick layer of compact bone
articular ends

* thin layer of compact bone
* spongy bone inside
epiphysis
« terminal rounded part

* during development separated by growth
cartilage/plate

metaphysis

« segment between epiphysis and diaphysis
 In childhood place of a growth cartilage
« supplied by its own vessels




Os longum (Long bone) I

« diaphysis
* middle part (body/shaft)

* apophysis
 part of a bone with separate
ossification centre

* bone protuberance for insertion of a
tendon

« e.g. epicondylus medialis humeri




Os breve (Short bone)

substantia corticalis (thin
layer of a substantia  wsur e L
compacta) on the surface

spongy bone inside
irregular shape
irregular articular surfaces

carpal and tarsal bones
vertebrae




Os planum (Flat bone)
e substantia COmpaCta meé%

— lamina externa
— lamina interna

* Substantia
spongiosa
— diploe

« scapula
e sternum
 bones of cranial vault

p y.IVy!




Bony medulla (Medulla ossium)

* fills all the spaces in a spongy bone and

marrow (medullary) cavities of the diaphyses
of long bones

* red bone marrow (medulla ossium rubra)
— spatial network of reticular connective tissue
— weaved with large capillaries (sinusoids)
— haemopoiesis

» yellow bone marrow (medulla ossium flava)

— replaces the red bone marrow by penetrating the
adipose/fat cells



Distribution of red bone marrow before

birth and in adulthood




Sternal puncture

 cytological examination of bone marrow

http://www.miltusa.com/

o . 5
"c. eo's 3 -g . ..'. e
18 B el Y et SO . T

http://www.fnmotol.cz/kliniky-a-oddeleni/spolecne-vysetrovaci-a-lecebne-slozky/ustav-patologie-a-molekularni-
mediciny-uk-2If-a-fn/lymfomova-skupina/patologie-lymfomu-detail/m-98113/

http://www.biomedcentral.com/1471-2342/6/7/figure/F1?highres=y



Trepanobiopsy

 biopsy of the part of the bone marrow with
spongy bone and bone marrow for
histological analysis
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General scheme of limb
structure

cingulum — girdle

stylopodium — 1 bone

zeugopodium — 2 bones

autopodium — more bones :



Bones of upper limb
(Ossa membri superioris)

» pectoral girdle (cingulum membri
superioris, cingulum pectorale)

— scapula, clavicula

 free upper limb (pars libera membri
superioris)
— humerus, radius, ulna, ossa carpi, ossa
metacarpi, phalanges

— (0ossa sesamoidea)



How to approach?

5 points for easy study of anatomy:
Latin term

English term (resp. synonyms, eponym)
What Is it?

For what Is It?

What iIs the clinical relevance?

Bone:

Latin term

English term (resp. synonyms)
How is it placed in the body?
Which side?

What is the clinical relevance?



~ohoulder blade” (Scapula)
,Collarbone” vicula, Kleis)

241. PLETENEC HORNI KONCETINY,

scapula a clavicula pravé strany, pohled zezadu 7/ okraj cavitas glenoidalis na angulus lateralis

1/ fossa supraspinata 8/ collum scapulae )

2/ mmrgo superior 9/ tuberculum infraglenoidale 242. PLETENEC HORNI KONCETINY, scapuls a clavicula pravé strany, pohled zpfedu

3/ spina scapulae, 10/ margo lateralis e 0 1/ facies articularis acromii 7/ lineae musculares na facies costalis
4/ processus coracoideus 11/ tuberositas triangularis spinae 2/ tuberculum supraglenoidale 8/ acromion

5/ facies articularis acromii 12/ fossa infraspinata 3/ processus coracoideus 9/ cavitas glenoidalis

6/ acromion 13/ margo medialis



Scapula

facies anterior (s. costalis)
facies posterior

margo medialis scapulae
margo lateralis scapulae
margo superior scapulae

angu
angu
angu

us superior scapulae
us inferior scapulae
us lateralis scapulae




Scapula

fossa subscapularis
lineae musculares
spina scapulae
tuberculum deltoideum
fossa supraspinata
fossa infraspinata
acromion

facies articularis clavicularis
acromii

angulus acromii




Scapula

processus coracoideus
Incisura scapulae
Incisura spinoglenoidalis

cavitas glenoidalis

collum scapulae
tuberculum supraglenoidale
tuberculum infraglenoidale




articular surface for clavicle
pectoralis minor

oracoid process
coracoclavicular ligament

deltoid
acromion

short head of biceps
and coracobrachialis

supraglenoid tubercle
long head of biceps

glenoid fossa
infraglenoid tubercle
long head of triceps
subscapular fossa medial border

serratus anterior
lateral border

subscapularis

anterior surface inferior angle

Richard S. Snell, Clinical Anatomy, Lippincott Williams & Wilkins 2004

Origin and
Insertions of
ligaments and
muscles

coracoacromial ligament
coracoid process

acromion

' spine of scapula
superior angle_trapezius

levator scapulae deltoid

supraspinatus

supraspinous fossa - glenoid fossa

capsule of shoulder joint

rhomboid minor long head of triceps

medial border teres minor

rhomboid major lateral border -

infraspinous fossa teres major

infraspinatus

latissimus dorsi inferior angle

posterior surface
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Clvaicle (Clavicula)

Extremitas sternalis & acromialis
Tuberositas ligamenti coracoclavicluaris

— Tuberculum conoideum (dorsomedialy) + Linea trapezoidea (ventrolaterally)

Corpus claviculae
— Sulcus musculi subclavii
— Impressio ligamenti costoclavicularis

Facies articularis sternalis & acromialis
Palpable laong its whole lenght
Freguent fractures (60% in its middle third)

Ar!e’n'rtf-..rr ca psle

Articular capsule




Tuberculum \

Clavicle (Clavicula)  conoceun

Corpus claviculae

— — Extremitas

Extremitas ——— acromialis

sternalis

joclavi joi articular surface for acromium L £
capsule of acromioclavicular joint pectoralis major

sternocleidomastoid

deltoid

articular surface for sternum

pectoralis major capsule of sternoclavicular joint and first costal cartilage
coracoclavicular ligament
superior surface inferior surface
. ‘ o Facies
Corpus claviculae Extremitas acromialis « j articularis
M \ acromialis

Extremitas sternalis ke

Facies articularis ————=

sternalis >

Foramen nutriens ~ / ™ Linea
/ \ trapezoidea

—

Impressio ligamenti / \ ;
costoclavicularis Sulcus musculi subclavii Tuberculum conoideum






Fracture of scapula




CT reconstruction of fracture of scapula




N

Cambridge
1203‘25

Pafiz
1150

\\;

Angers

¢a \ ;
or'a;s /' /
[ (

uropean universities

1250
R Naan |
\\
\ Woe o
< ) ranott
Cahors renoble
’\\‘01332 } ©1339
!
\ Avigno
Montpellier
s Touz‘g;é?fb 11310
Valladolid “.
o S Q1346
~oimb o 4 ~.\ .
OC?Iz';om Salamanca N Lérida
1218-19 \

[reviso -
\ Vicenzao 013_1% Pécs
o \..1204 “5padova 1367
Vercelli ~~—"71222 9
1228 8Biogna 1088 ®
N
Pisa©® Arezzo 121§

1343\ 5 &2 & Perugla 1308
245(




29.11. 1378)

Charles (Karel) IV.

(14.5. 1314
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7.4.1348

Founding charter by pope Clement VI.
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Studium generale

4 faculties:
o art

» theology

* [aw

* medicine
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Obr. 9 Wwhojend jizva po secné rané na korenu nosu na lebee Karla IV, (vieva) a ndsledné vyhnuti kostry nosu na protilehlou
stranu (vprave).




Karla IV.

11 Zlomenina krcku levé kosti stehenni

Obr.

lomeninu krcku levé stehennt kosti.

P

zujici medidgini

Obr. 12 Renigenogram uka



Andreas Vesalius (1514-1564)
De humani corporis fabrica libri septem (Jan Stephanus Calcar),
Basel: Joannes Oporinus, 1543

ANDREULE VESALIL

http://www.nlm.nih.gov/exhibition/historicalanatomies/browse.html



Cheselden, William (1688-1752)
Osteographia, or The anatomy of the bones.
London: [William Bowyer], 1733.

OSTEOGRAPHIA,
OR THE

ANATOMY

OF THE

BONES. |

BY WILLIAM CHESELDEN
SURGEON TO HER MAJESTY;
BEVR S

SURGEON TO §' INMOMANS HOSFITAL,

ASTE MEMEEMN OF THE NOYAL ACANEMY OF SURGERY AY FARIA,

P¥L,

LONDON MDCOXXXIN

L L

http://www.nlm.nih.gov/exhibition/historicalanatomies/browse.html



Bernhard Seigfried Albinus (1697-1770)
Tabulae sceleti et musculorum corporis humani.
London: H. Woodfall; J. & P. Knapton, 1749.

BERNARDI SIEGFRIED ALBINI

TABULAE
S C.E L.E 8l

MUSCULORUM ‘

CORPORIS HUMANL

PR I W

IIIIIIII




Bartholomeo Eustachi (1500/1514-1574)
Tabulae anatomicae
Rome: P. Junchus, 1783.

"/BARTHOLOMAEI
EUSTACHII

ANATOMICI SUMMI

ROMANAE ARCHETYPAE TABULAE
ANATOMICAE

NOVIS EXPLICATIONIBUS ILLUSTRATAE

ANDREA MAXIMINO

ROMANDPO

IN KOSOCOMIO 8, M, CONSOLATIONIS CHINURGO H'x'»\',m'! ¢
NEC NON PUBLICE AMPHYTHMEATAI ANATOMICK \ME ¥y
FRASIDE .

ROME MDCCLXXXIIL
Ex TyroanarnitAPavesr Juncun
FROVIVORIS LIMRORUM BISLIOTHECE VATICANA
PRAESTIDVM PERMISIY

http://www.nlm.nih.gov/exhibition/historicalanatomies/browse.html



246. HUMERUS pravé strany

1/ caput humen

2/ corpus humeri

3/ condylus humerni

4/ tuberculum minus

5/ collum anatomicum

6/ crista tuberculi minoris
7/ collum chirurgicum

8/ fossa coronoidea

9/ epicondylus medialis
10/ sulcus nervi ulnaris
11/ trochlea humeri

12/ tuberculum majus

13/ sulcus intertubercularis
14/ crista tuberculi majoris
15/ tuberositas deltoidea
16/ fossa radialis

17/ epicondylus lateralis
18/ capitulum humeri

Arm: Humerus
Forearm: Ulna + Radius




Fracture of humerus




Radius (Radius)

« Caput radii
— Fovea articularis
— Circumferentia articularis

e Collum radi

« Corpus radii

— Margo interosseus

— Tuberositas radii

— Tuberositas pronatoria

— Tubercuum dorsale

— Sulci tendinum musculorum "

extensorum [~ I

— Crista suprastyloidea a . e

* Processus Sty|0ideus 1 bt s | (Bt




Ulna (Ulna)

Olecranon

Processus coronoideus
Tuberositas ulnae
Incisura radialis
Incisura trochlearis

Corpus ulnae

— Crista musculi supinatoris
— Margo interosseus
Caput ulnae i
— Circumferentia articularis =~ ... P3|
— Processus styloideus ulnae ' * B




Colles's fracture of distal forearm

Colles‘ fracture ;
Smwm@

PA projection: transverse fracture
radiolucency at the interface of distal
epiphysis and radius metaphysis,
abruption of processus styloideus
ulnae.

L projection: dorsal inclination of the
distal epiphyseal fragment of radius.

Conclusion: Typical X-ray image of
Colles’ fracture of the radius — extra-
articular fracture with dorsal inclination
of the distal epiphysis, abruption of
processus styloideus ulnae caused by
traction of lig. collaterale ulnare.




Johannes Jessenius

(1566-1621)

Anatomia Pragae (1601)
De Ossibus (1601)

IOHANNIS TOHANNIS
IESSENII JESSENII
AIESSEN, AJESSEN,

! Anatomiz, Pragx,
DC Oﬁlbus ;]n?roo&?l-)l‘.?. al:‘sE%;x
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Bones of hand (Ossa manus)

Ph<

254, KOSTI RUKY pravé strany, pohled na dladiovou stranu
C/ ossa carpi

M/ ossa metacarpi
Ph/ phalanges

I/ radius

2/ ulna

3/ o5 lunatum

4/ os scaphoideum

5/ os trapezoideum

6/ os trapezium

7/ os triquetrum

%/ os pisiforme

9/ o0s hamatum
10/ hamulus ossis hamati
11/ oscapitatum

Wrist bones (Ossa
carpi)

Metacarpal bones
(Ossa metacarpi)

Phalanges (ossa
digitorum manus)

12/ basis ossis metacarpalis (quinti)

13/ corpus ossis metacarpalis (quinti)

14/ caput ossis metacarpalis (quinti)

15/ phalanx proximalis (digiti quinti)

16/ phalanx media (digiti quinti)

17/ phalanx distalis (digiti quinti)

18/ os metacarpale pollicis (T)

19/ phalans proximalis pollicis

20/ phalan distalis pollicis

21/ basis phalangis (proximalis digiti secundi)
22/ corpus phalangis (proximalis digiti secundi)
23/ caput phalangis (proximalis digiti secundi)
24/ tuberositas phalangis distalis (digiti secundi)




Bones of hand
Ossa manus

 wrist/carpal bones
(ossa carpi) — 8

* metacarpal bones
(ossa metacarpi) — 5

 phalanges
(ossa digitorum;
phalanges) — 14
* proximal (proximalis)
* middle (media)
« distal (distalis)

« sesamoid bones
. igitus sc-cun“usf.’“ndcx. s
(ossa sesamoidea) R e
4 igitus quintus jtus minimus)



Wrist/Carpal bones (Ossa carpi)

0S scaphoideum (scaphoid)

— tuberculum ossis scaphoidei
e 0S lunatum (lunate)

e OsS triquetrum (triquetrum)

« 0s pisiforme (pisiform)

« 0S trapezium (trapezium)

— tuberculum ossis trapezii A=Scaphoid  E=Trapezium
.. ) . . L B =Lunate F =Trapgzoid
— sulcus tendinis musculi flexoris carpi radialis C=Tiaueusl  G~Capitile

« 0S trapezoideum (trapezoid)
e 0S capitatum (capitate)
— caput ossis capitati
« 0S hamatum (hamate)
— hamulus ossis hamati
« (os centrale) — variable

http://mww.mananatomy.com/wp-content/uploads/2010/12/carpal_bones. ipg

http://4.bp.blogspot.com/--bBgOqYiWe4/Tr8NX7m320l/AAAAAAAAIps/-cdzcknMFeY/s1600/OsCarpiCentrale.jpg



Wrist/carpal bones (Ossa carpl)

Hamate Capitate Trapezoid | rapezium

SRl
Fistiorm




Mnemonics for carpal bones

Scared Lovers Try Positions
That they Cannot Handle

* from American series Emergency



Os scaphoideum |. sin.

* obsolete term: os naviculare

For radius For lunate

Tubercle ﬁl RN

i For capitate

For greater ’m* lesser multangular

multangulor




OS SCAPHOIDEUM L. sin.

Kachlik 2012



X-ray versus MRI

* Antero-posterior (AP) * Frontal (coronal)




Fracture of os scaphoideum |
mode of origin

Scaphoid
bone
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Fracture of os scaphoideum II

Radial ~
artery | = (* " Scaphoi
/) phoid



Fracture of os scaphoideum Il

Berchtold/Bruch/Trentz: Chirurgie, 5.A. © Elsevier GmbH. ww



Stabilization surgery of os
scaphoideum

a b C d

stabilization: by menas of screws, nails or bone graft



Ossification
bone age




epiphyses
of phalanges

epiphyses of
metacarpal bones #~
EIhlat sis of first metacarpal
trapezium -

abductor pollicis _—

longus tendon

of radius

radius —

e

distal phalanges

middle
phalanges

proximal
phalanx

fifth
gl metacarpal

hamate

capitaE

iriquetral

D |unate

WiElepiphysis



Sesamoid bones of hand
(Ossa sesamoidea manus)

constantly 2 at articulatio
metacarpophalangea
pollicis

0s sesamoideum pollicis
mediale

0s sesamoideum pollicis
laterale

(other variable)




Andreas van Wese|
Andreas Vesalius Bruxellensis

1514 - 1564

Padova (Italie)

zakladatel moderni anatomie

zaklady nazvoslovi

zavedl poradove (ordinalni) vyrazy
700 novych vyrazu v nauce o kostech 2
nahradil recke a arabské vyrazy Iatlnskyml

D€ humani corporis fabrica libri septem” (Bazilej,
Svycarsko 1543)



