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Bones of the Upper Limb

The scapula

This flat triangular bone has three processes:

1. The glenoid process, which is separated from the remainder by the neck of the
scapula. The glenoid cavity forms part of the shoulder joint. ok gl Sdadl A8 1
Sl Juada (a8 (Sl iy i) JSAy (IS 7 o (30 Gk 0 (AL o Al

2. The spine, which arises from the posterior surface of the scapula and separates the
supraspinous and infraspinous fossae. The spine extends laterally over the shoulder
joint as the acromion. 4Ssdll (3sd i dal) (o Jualy g Ciisll (A8 mhidd) e LD 1) o a8l 3 ganl)
pAY) Jia IS Juala (358 ila ISy (g SRR 2 gard) diay AS gl it

3. The coracoid process, which projects anteriorly from the upper border of the neck

of the scapula..ciis! ¢ o @il (s slall aall (e ala¥) o Sm A ¢l A (AL
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Figure 7.1 = The scapula: (A) anterior view; (B) posterior view; (C) lateral view.
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Radiological features of the scapula

v' In plain radiographs the inferior angle of the scapula lies over the seventh rib or interspace.
Aot Adleia) i aulad) adial) (568 cansll Atind) 4 g) 311 Al Aasd) Lo ladd] | gual)

v" The scapula lies over the ribs and obscures some of the lung fields in PA chest radiographs unless
the shoulders are rotated forwards. 4sladdl jgall & 40 Jsia any canyg e3aY) (G0 sl 7 ol ady
AL il 95 a3y ol La juall

Ossification of scapula

The scapula ossifies in the eighth week of fetal life. An ossification centre appears in the middle of the
coracoid process in the first year of life and fuses at 15 years of age. b (s (bl £ sand) B (iicl) = ol aliaty
Lle 15 e die gatiyg sbadl e A g¥) Add) B L ad) ALY Chaatiia 8 el S ja gy | Cpiad)
The clavicle
+** The clavicle lies almost horizontally between the sternoclavicular and the acromioclavicular joints.
580 AN Jacbial) g 2 g8 ) el Juabiall (o U5 881 S 5 58 520

% It is also attached to the first costal cartilage by the costoclavicular ligament. i il Uayf Jasi 1 g
L A aldal) ol ) Ao g3 JgY) ALl

+* Ttis connected to the coracoid process by the coracoclavicular ligament. —4dau) g1 () &) dlaally Abisia
G S A (I A Bl

Radiological features of the clavicle

In chest radiographs, the clavicle overlies the apices of the lungs. Apical or lordotic views are used to
project the clavicles above the lungs to evaluate this area further. On a chest radiograph, the distance
between the medial end of the clavicle and the spine of the vertebrae is equal on both sides unless the
patient is rotated. (3 558 3)2¥ L) sl g Aalll L) paliud |y ) el glai 5 gh ) ¢ pauall Leladl) ) gual) B
S AR 3 gant) g 3 6B ) (e Ja oY) il (s ABlaiall (680 ¢ guall Lo ladid) B guall B, i S5 ABkaTal) 038 Al yid )
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Ossification of clavicle

The clavicle begins to ossify in two centres that appear at the fifth and sixth fetal weeks, and fuses in the
seventh week. A secondary centre appears at the sternal end at 15 years in females and 17 years in males,
and fuses at 25 years of age Oladbg (iall G Guiladl g Guald) £ ganll) B &)ty S sa B aliailly 3 g8 A s
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Figure 7.3  The clavicle: (A) superior view; (B) inferior view.

The humerus

The hemispherical head of the humerus is separated from the greater and lesser tubercles by the anatomical
neck. Between the tubercles is the bicipital groove for the long head of the biceps muscle. The shaft just
below the tubercles is narrow and is called the surgical neck of the humerus. The lower end of the humerus
is expanded and has medial and lateral epicondyles. S (uinasd) (e adanl) alial g 98 Chuall) (il ) Juad a1y
252 gal) agard) cppaad 1) )3 Abdaall Jy ghal) (gl S Chnd 0 93 39283 2 gy gl Auag pdl A 1) Adaal 5y (g sl g
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The articular surface for the elbow joint has a capitellum for articulation with the radial head and a trochlea
for the olecranon fossa of the ulna. Above the trochlea are fossae, the coronoid anteriorly and the deeper
olecranon fossa posteriorly. 43 5_8all3 g g sl Gl 1) pa il Al o £ 58 Juaial adall mhad) (5 ging
LAY A Aand) a1 8 jdad) g ala¥) B ALISY g el jiald) B S (368 aagr LAIN B
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Figure 7.4 = The left humerus: antericr and posterior views.

Radiological features of the humerus

In plain radiographs the lower epiphysis of the humerus lies at a 25 © angle to the shaft. An olecranon
foramen may replace the olecranon fossa 42 25 4ug) J ddanl) alial Aéud) ildal) a8 ddaid) Lo ladl) ) guall A
L 311 880 Jaa o 30 480 Jai B 3 ganll aa

Ossification of the humerus

The primary centre for the humerus appears at the eighth week of fetal life. Secondary centres appear in
the head of the humerus at 1 year, the greater tuberosity at 3 years, and the lesser tuberosity at 5 years of
age. These fuse with one another at 6 years and with the shaft at 20 years of age. Secondary centres appear
in the capitellum at 1 year, the radial head at 5 years, the internal epicondyle at 5 years, trochlea at 10
years, olecranon at 10 years and external epicondyle at 10 years (CRITOE). These fuse at 17 — 18 years
of age. e adal) alic (il B 490l JSIpall Lgdit | cpial) Bha cra (el £ gaal) b dudaal) aliad al) S pal) el
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The radius and ulna

The radius has a cylindrical head that is separated from the radial tubercle and the remainder of the
shaft by the neck. 4811 &k (& dganll Bl 4y sl Al o Jguada Al ghal gl o il Chual (g giny

Its lower end is expanded and its most distal part is the radial styloid. sJadlg 3ias 4did) Ailgs o
Sl oY) oA e 3l

The upper part of the ulna — the olecranon — is hook-shaped, with the concavity of the hook — the
trochlear fossa — anteriorly. A fossa found laterally at the base of the olecranon is for articulation with
the radial head.  .ale¥) (8 — 4 Sl 3 dal) — Ciladl) a5 pa il JS& o — 233l — 331 (e (g slall £ 3l
Sl Gl ) aa il daiadia gz 31 Bac B die il JSEn 3393 gall B 8a)

The shaft of the ulna is narrow. .Gxa 231 3gae

The styloid process at the distal end is narrower and more proximal than that of the radius dsles o<

B i Alae (ya G B ST g (3l Bamad) gl b oY)

Radiological features of the radius and ulna in Plain radiographs

The head of the radius has a single cortical line on its upper surface and is perpendicular to the neck in the

normal radiograph. 3,sall o 48 1) aa Mlaia ga g g shal) daha o aalg o pd8 bd o phall) Chial (il (g i
Agalad) Al
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The ulnar styloid is proximal to the radial styloid, with a line joining them on an AP radiograph lying at

an angle of 110 ° with the long axis of the radius. 2 b3 3535 g ( Sdll oY) ) @Y s a3l g aY)
LY Chail 3y ghal) 5 gaall pa dapa 110 Ayl s o Asladi 3 g o Lagha
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Figure 7.6 ¢ The radius and ulna: anterior and posterior views.

Ossification of the radius

The primary ossification centre of the radius appears in the eighth week of fetal life Secondary centres
appear distally in the first year and proximally at 5 years of age. These fuse at 20 years and 17 years,
respectively b (ol Jdy 4y gl 381l gl cpial) Bha (e (all) £ gaul) b il Chall YY) aliath) 38 e gy
(A o Gle 179 Gle 20 e die jualiall b gadil il gl 5 see 2is Ly By A gY) Adud),

Ossification of the ulna

The shaft of the ulna ossifies in the eighth week of fetal life. Secondary centres appear in the distal ulna
at 5 years and in the olecranon at 10 years of age. These fuse at 20 and 17 years, respectively. abs jaady
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The carpal bones

The carpal bones are arranged in two rows of four each. In the proximal row, from lateral to medial, are
the scaphoid, lunate and triquetral bones, with the pisiform on the anterior surface of the triquetral. The

trapezium, trapezoid, capitate and hamate make up the distal row. Legia JS (585 (pia A g ) allie s 3 a0
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AP radiograph of the elbow
1. Shaft of humerus
2. Olecranon fossa
3. Medial epicondyle
4. Lateral epicondyle
5. Olecranon process
6. Capitulum
7. Trochlea
8. Head of radius
9. Neck of radius
10. Coronoid process of ulna
11. Radial tuberosity
12. Shaft of radius
13. Shaft of ulna

Radiological features of the carpal bones

These are radiographed in the anteroposterior, lateral and oblique positions.

Carpal tunnel views are obtained by extending the wrist and taking an inferosuperior view that is centred over the
anterior part of the wrist sJjall Jsa Jgaaii Lygle Al 5 a5 pl8Y) g puarall Laad JOA (pa Al B8 JBUL o Jguanl) ol
pearall (a g.al-a‘\l\
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Ossification of the carpal bones

These ossify from a single centre each. The capitate ossifies first and the pisiform last, but the order and timing of
the ossification of the other bones is variable. Excluding the pisiform, they ossify in a clockwise direction from
capitate to trapezoid: s AY) aliadl aliad < g5 g cui 5 I o) AT saaSh a8 Yl ul 1) aliady Legda JS3aa) g S sa (e i o2
s adal) dad ) Gl 1) (e Ao L) @ jlie slail A aliai Lgald ¢ gaasl) p LUl | yiiia

+¢* the capitate at 4 months;

+%* the hamate at 4 months;
% the triquetral at 3 years;

+* the lunate bone at 5 years;

% and the scaphoid, trapezium and trapezoid at 6 years < The pisiform ossifies at 11 years of age.

The metacarpals and phalanges

The five metacarpals are numbered from the lateral to the medial side. Each has a base proximally that articulates
with that of the other metacarpals, except in the case of the first metacarpal, which is as a result more mobile and
less likely to fracture. The third metacarpal has a styloid process extending from its base on the dorsal aspect. a4
Ala sy (s AY) cilladiall 52018 ga a8 ISy Juabali 5018 Lgda 01 Jaa g cuilad) ) ilal cailad) ¢ha Aunadl) cilpladiall a8 i
AR Gulal) ) ASas B (e ey (5l o o AL G Jadial) | puSl An o JBi g AS el o 5 a8 ST UM At ) 9%y (oM g «JgY) Jadiall

Each metacarpal has a rounded head distally, which articulates with the proximal phalanx. The phalanges are 14 in
number, three for each finger and two for the thumb. Like the metacarpals, each has a head, a shaft and a base. The
distal part of the distal phalanx is expanded as the tuft of the distal phalanx. ¢y dms svica (ul Ao bda JS 5 giag
G aly Bl aga g (il ) Lgde J8 cihadial) Jha algBU U g aa) JSTEDE (14 Qi) a3 iy A A dpadlal) aa Juadaly
) Anadld) dliad Jia Sasaad) dnadid) e izl ¢ 3ad)

Radiological features of the metacarpals and phalanges

A radiograph of the left hand is used in the determination of bone age. Age is determined by epiphyseal appearance
and fusion has been compiled for the left hand and wrist. ak .alel) jee nas% 3 5 ) Ll Loladd) i guatl) aladin ol
arall g (s ) 2l zanl) apand a3 Wy il pgBia JNA (pa pard) yaad

Ossification of the metacarpals and phalanges

These ossify between the ninth and twelfth fetal weeks. Secondary ossification centres appear in the distal end of
the metacarpals of the fingers at 2 years and fuse at 20 years of age. Secondary centres for the thumb metacarpal
and for the phalanges are at their proximal end and appear between 2 and 3 years, and fuse between 18 and 20 years
of age. & e gl badia (1 dl Ciphall (8 4 gl aliatl) 381 e gl Cpiadl (e pdie (AU 5 @il (e gaall) G 020 aliat
18 O ey o) gias 392 (o gy A BN Lgilgd (B (190 il g alga) dacial 5 gill) S0 sl Lale 20 a8 ai ganiiy (il
Lale 200
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AP radiograph of the wrist and hand

1. Distal radius
2. Styloid process of radius
3. Distal ulna
4, Styloid process of ulna
3. Distal radioulnar joint

6. Radiocarpal joint

7. Scaphoid
8. Lunate
9. Triquetral
10.  Pisiform
11. Hamate

12.  Hook of hamate
13. Capitate
14.  Trapezoid
15.  Trapezium
16.  First metacarpophalangeal joint
17. Base of fourth metacarpal
18.  Shaft of fourth metacarpal
19.  Head of fourth metacarpal
20.  Fourth metacarpophalangeal joint

21.  Shaft of proximal phalanx, ring finger 22.
Proximal interphalangeal joint, little finger

23.  Middle phalanx, middle finger
24.  Distal interphalangeal joint, index finger
25. Distal phalanx, thumb

26. Sesamoid bone

By:Mohammed Jabbar Hussein
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