Radiological anatomy of
the skeletal system

Lecture 15

@ Objectives

The main focus and objective of this lecture is to help
student to be competent in looking at MSK images and
interpreting findings, by learning:

e Normal radiological anatomic landmarks

e System of analyzing findings “Where to look (imp sites) & What
to look for (bone density and texture , bone marrow, articulate
cortices & soft tissue)”

e Recognize features of certain disease entity
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Imaging of MSK

Conventional
Radiography

The cornerstone imaging modality in evaluating MSK system. The basic a
most important initial modality for evaluating MSK system whether trauma,
neoplastic, inflammatory, haematological disease or arthritis.

Ultrasound

Soft tissues components
Tendons/ligaments/muscles.

Safe, no ionizing radiation thus used widely

Detect fluid collections around joints or within muscles. c.g. edema
Soft tissue masses and cysts. e.g. intramuscular hematoma

CT

e Useful in evaluating bone texture & extent of the disease or trauma.
e Obtain images in axial plain and can rebuild it to sagittal or coronal planes

MRI

e Useful to detect earliest change in bone marrow and soft tissue
characterization like hyperemic or neoplastic changes and to assess
Ultrasound Tendons, muscles, Joint capsule, ligaments Ex: Knee

ligaments.
e Can obtain images in various planes

e Can show cellular level changes, more sensitive in picking up the early

changes in comparison to CT

Nuclear Medicine

Bone scan is very sensitive (can detect early changes) but is relatively

non-specific.

“Where to look & What to look for”
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Shoulder

» Shoulder joint

A. Acromioclavicular Joint. Fibrous joint

Shoulder Clavicle
B. Glenohumeral Joint (Facet). Synovial joint A

1. Clavicle. o
2.  Acromion Process. Posteriorly k i
3. Coracoid Process. | Scapula
4. Glenoid Process. Anteriorly Gl
Trochanter
5. Humerus Bicipit e L View from
esser fubescle A :

the front

e Regarding cross sectional CT it shows better architectural structures, we can see cortex,
trabeculae, and soft tissues around joint space

e Wide window will show several elements within the organ

e Narrow window will show only bone and soft tissues

CT scan of the shoulder joint
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Supraspinatus Muscle.
Infraspinatus Muscle.
Teres Minor Muscle.
Scapular Plate.

Clavicle.

Glenoid Process.
Humerus.
Glenohumeral Joint.
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Shoulder & Elbow
» Shoulder joint cont. ) |
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1. Subscapularis Muscle. Anterior cad Subscapularis Tendon

2. Infraspinatus Muscle. Posterior

(supra and infra are posterior)

3. Scapular Plate.

4. Glenoid Process.

5. Humeral Head.

6. Glenohumeral Joint.

7.Glenoid labrum, possible area of injury in patient
with recurrent dislocation

W: 2747

fibrous tendons are black (blue star)

MRI (oblique sagittal plane)

1. Subscapularis Muscle. Anteriorly
. Rotator cuff muscles
2. Suprasplnatus MUSCIQ. (responsible for the
3. Infraspinatus Muscle. movement of the
. houlder joint

4. Teres Minor Muscle. shoulderjoint
5. Scapular Plate.
6. Coracoid Process. Important: (SITS)

. Supraspinatus muscle S
7. Acromion Process. Infraspinatus muscle [
8. Clavicle Teres minor
9.

Part of the Deltoid muscle. Subscapularis

Supraspinatus Tendon (fibrous tissue
which doesn’t have much nitrogen)

» Elbow joint

Figure No.1

Humerus

radius
= Ulna
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Figure No.1 & 2
Lateral Epicondyle.

—_—
.

2. Capitulum.

3. Olecranon Fossa. accommodate part of the ulna when
the hand is extended

4. Medial Epicondyle.

5. Trochlea. T1: outline anatomy

6. Coronoid Process. T2: changes in the bones

7. Radius Head.
Note: we suppress the fat to differentiate the fat from the
fluid




Elbow & Wrist

» Elbow joint

S5-year old child 11-year old child

i

» Wrist joint

so ‘'ong to inky, ere comes the thumb

1.  Ulna.
2. Radius.
3. Scaphoid.
4. unate.
5. Triquetrum (rectangle)
6. isiform (rounded, most anteriorly,
smallest, overlying triquetrum
bone)
7. amate (triangular)
8. Capitate. Jing | Radiu -
9. Trapezoid. 3,4,5, 6 =Proximal
7,8,9,10 = Distal

10. rapezium.



Ulna
Radius
Scaphoid
Lunate

Triquetrum

6.

7.

8.

9.

10.

Pisiform
Trapezium
Trapezoid

Capitate

Three carpal arcs should be traced:

Along the ; proximal aspect
Lunate, Triquetrum.

Along the proximal row of carpal bones; distal aspect (red).
Along the capitate and hamate proximally (blue).

These three lines should remain unbroken.

. Scaphoid,



» Hip joint

A. Sacroiliac Joint (synovial joint)

1. Superior Anterior lliac Spine. . } \ :

2. Inferior Anterior Iliac Spine. e T e | A g wcsacli

3. Femur Head. B s ' . - "

4. Femur Neck. | 4 ' e
5. Greater Trochanter. oo R : =

6. LesserTrochanter. . ¥ | . N

7. lIschium. Ty B 7 o Ny

8. Superior Pubic Ramus. e— 2 . ' o |

9. Symphysis pubis (fibrous joint) M= — ! i S B

(Pediatric Patient)

normal, unite at puberty

» Hip joint age variations

child 9 years old

child 2 years old

synchondro
Sis ossifies

Plate closed Growth Plate (normal) Femoral Epiphysis

Ischopubic Synchodrosis (normal)



)> Knee joint : FigurefNoJ |

Figure No.1

Patella.

Lateral Condyle.

Medial Condyle.

Lateral Tibial Plateau.

Medial Tibial Plateau.

Tibial Eminence or tibial spines.
Fibula.

Femur.

Tibia.
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Figure No.2

Lateral Condyle.
Medial Condyle. Sl igure No.2 X o
Lateral Tibial. b
Medial Tibial blateau.
Tibial Eminence.
Fibula.

Femur.

Tibia.

Medial meniscus.
Lateral meniscus.
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- Inside the joints we have the articular cartilage and and menisci
- Menisci are two fibrocartilaginous that semicircular appearance act
as a cushion to prevent erosion or impaction on the bone

MRI (sagittal plane - midpart) MRI (sagittal plane - medial and lateral)

Normal outline of the meniscus is.bow tie with homogeneous low signal (two opposing triangular horns)

[

b 4 i NORMAL MEDIAL MENISCUS % 7% NORMAL LATERAL MENISCUS
1. Patella. Normal Normal
2. Femur. . . .
s Medial Meniscus Lateral Meniscus
3. Tibia.
4. ACL (anterior cruciate ligament).
5. PCL (posterior cruciate ligament). Anterior

><Posterior

ACL is oriented obliquely toward anterior aspect
of tibia PCL is toward post tiba

The menisci in Sagittal section appear as two triangles that touching each other in the centre
What’s imp is that no signals intensity so you see it BLACK, if you lost this blackening that means there is a tear



Interpretation

Development and abnormalities of knee joint

What and where to look for?
l.important sites  2.bone density 3.bone texture 4.distortion/ displacement of normal structures
Cortical outline, cortical medullary differentiation, soft tissues

Normal (Pediatric) Normal (Adult) Abpormal
(Rickets)

Metaphysis
5. >
-
= Epiphysis

Normal Fracture Humerus
You see the red arrow showing lucent
line suggests fracture from greater
tuberosity
We lost the continuation of the cortex



Interpretation

Heterogeneous texture with old humeral fracture

aisruption or tne alignment or tne |oiInt

Computed Tomography
Coronal Reformat ()

red arrows in CT: old fracture
A: humeral head dislocated and displaced posteriorly lecaving the glenoid process free

The cortex is not the same in the right image, in the
left image you can see the

but the trabeculae in the right image are
more of an (not as
sharp) because of Bone resorption
So what to look for?
cortex, the outline, corticomedullary differentiation,
trabecule.

Normal Hyperparathyroidism



Summary

Shoulder joint

Acromioclavicular Joint.

Glenohumeral Joint (Facet).

Clavicle.

Acromion Process.

Coracoid Process.

Glenoid Process.

. Humerus

3 bones form the shoulder joint: 1- Glenoid Process of scapula.

2- Acromion Process (articulates with the lateral aspect of the clavicle).
3- Humeral Head.

Shoulder  Clavicle

Humerus

'\;,

OmmO O WP

View from
the front

Elbow joint

1. Lateral Epicondyle.

2. Capitulum.

3. Olecranon Fossa. accommodate part of the ulna when the hand is

extended

4. Medial Epicondyle. ,

5. Trochlea. [adius 3 Ulna
6. Coronoid Process.

7. Radius Head.
Note: we suppress the fat to differentiate the fat from the fluid

Wrist joint
1- Ulna. 6- Pisiform.
2- Radius. 7- Hamate.
3- Scaphoid. 8- Capitate. )
4- Lunate. 9- Trapezoid. 3,4, 5, 6 =Proximal
5- Triquetrum. 10- Trapezium. 7,8, 9,10 = Distal
- We have 8 carpal bones arranged in 2 rows pisiform is the most
anterior
Hip joint
A- Sacroiliac Joint 5- Greater Trochanter.
1- Superior Anterior lliac Spine. ~ 6- Lesser Trochanter.
2- Inferior Anterior lliac Spine. 7- Ischium.
3- Femur Head. 8- Superior Pubic Ramus.
4- Femur Neck. 9- Symphysis pubis
Knee joint
1- Patella. 6- Tibial Eminence.
2- Lateral Condyle. 7- Fibula.
3- Medial Condyle. 8- Femur.
4- Lateral Tibial Plateau. 9- Tibia.

5- Medial Tibial Plateau.




Quiz

p

Capitate and lunate
Hamate and scaphoid
Scaphoid and lunate
Trapezium and trapezoid

1- which of the following carpal bones are alighed with the radius on the lateral x- ray ?

S

\ /.Qo.crsv

-

b.
C.
d

2- what is the name of the bone labeled in (3)?
a.

Lunate
Triquetrum
Capitate
Scaphoid

-~

-

b
C.
d

3-name the muscle labeled (1) ?
2,

Infraspinatus
Supraspinatus
Teres minor
Teres major

\

oo oo

4- this alignment at the level of

Scaphoid and hamate
Triquetrum and capitate
Lunate and capitate
Trapezium and trapezoid

AN

.

Qo oo

Water
Blood
Bone
Fat

~

5- which one of the following appears dark in TIWI and bright in T2WI
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