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Introduction

Injurics of the cpiphyscal cartilage platcs are more common than is
generally appreciated, they account for 15% of all 1njuries to the long bones

during the of growth.

Injuries (hat involve the epiphyséal ;I)late and the épiphysis cause
cessation of growth, resultant anguiar delbﬁnitics, and many other
complications, |
The epiphyseal injuries were classificd by Aitken, 1956; Weber, 1980;
Pollen, 1979; Ogden, 1082; and others, but the most commonly used
classification that of salter and Harris, 1963, which was based on the
radiological appearance of the fracture.

fype I: Salter & Harris fractures are, cpiphyseal separation through the

epiphyseal plate only with or without displacememt.

Tvpe 2: |fdblllr6§ have a metaphyseal spike attached to the separated
epuphysns

Jype 3. Is an cpiphyseal plate separation with a fracture through the
epiphysis into the joint.

Type 4: 1s a fracture through the metaphysis, extending through the
epiphyseal plate and epiphysis into the joint.

Lype 5: Which can be diagnosed only in retrospect is a compression injury

of the epiphyseal plate producing permanent damage to the plate.




Epiphyseal injuries around the elow include

Fractures of distal humerus and proximal radial and ulnar epipliyses.

Fractures mvolving the distal humerus inctude fractures of lateral condylar

epiphysis, lateral and medial epicondylar epiphysis and fractures of the

entire distal humerus epiphysis.

These injuries must be properly understood to:

1- Institute adequate treatment.

2- Predict and manage many complications such as failure of
union, weakened function, deformities in the form of valgus,
varus and flexion deformities, neurovascular complications and

many other complications.
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APTER (1

ANATOMY OF THE ELBOW

The Elbow Joint, although a single synovial cavity, is made up of

three distinct articulations, which are:

1- The humcro-ulnﬁ, between the trochlea of the humerus and the
trochlear notch of the ulna ( a hinge-joint ).

2-The humero- radial, between the capitulum and the upper concave
surface of the radial head.( a ball and socket joint ).

3-The superior radio-ulnar, between the head of the radius and the radial
notch of the uina, the head being held in place by the tough annular
ligament (a pivot joint) (Ellis 1992).

Applied histology of epiphyseal cartilage plate (E.C.P.).

The cartilage of (E.C.P.) is formed of three functional zones fig. ().

1) -Zone of growth ; | |
a)- Germinal or Resting zone : lies adjacent to the epiphyses. it
contains few cells (chondrocytes ) responsiple for formation of the
matrix . | |
b)- Proliferating zone : chondrocytes are arrangedlin columas at right

angles to Jong axis of the bone . it is rich in blood vesseles essential

for vitality of the germinal cells .






()

2) -Zone of _cartilage transformation: (hypertrophy,calcification,degeneration )

The chondrocyies expand, enlarge, become spherical. By reaching (o
bottom of this zone . the cells are five times the size they were. Then at
the middle of this zone, they lose all glycogen and cells appear non-
viable. By the bottom of the zone, lacunae are empty and
chondrocytes are dead. The functions of this zone are :
a)-Expansion of (ECP) in the long axis together with the proliferating
zone {Longitudinal growth).
b)- The cells of this zone produce alkaline phosphatase 'which IS
responsible for calcification in the next zc;lne.
N.B., We must emphasizé that it is the Inter-cellular substance and not the |
celis that provide the strength of ECP, particularly its resistance to shear,
this inter-cellular substance is made up of collagen fibres embedded into
an amorphous cement substance. In the first two layers of ECP, the
matrix 1s abundant, here the plate is strong, in the third Iéycr, the mﬁtrix IS
scanty, here the plate is weak (Gado, 1998).
3)-Zone of ossification:
It is the zone of vascular stasis. The capiliaries invade the hypertrophic

zone and osteoblasts follow. Osteoblasts lay down bone (Gado 1998).




Biomechanics Of The Elbow

A) - Stability of elbow joint in children: The Stability of the elbow joint is

by virtue of the shape of the articular surfaces of the trochlea and the
capitulum of the humerus,and the trochlear notch of the ulna and head of
the radius. Without strong collateral i gaments and the muscular cuff of
triceps, biceps, brachialis,brachioradialis, and the common tendqns of the
superficial flexors and extensors arising from tle medial andthe lateral
epicondyles of the humerus, the elbow joint can not be considered as an
inherently stable joint.

In the child, because the head of the radius is small relative to the
annular ligament, it is commonly dislocated by traction for(;es applied to
the forearm and hand (Roger et al., 1990)

The elbow joint of children is not so stable owing to the ia—te fusion
of the epiphyses of the ends of the bones involved in the articulalion. As a
concequence,separation of epiphyseé can occur during a fall on the elbow
because the epiphyseal cartilagenous plaie is weaker than the surrounding

bone (Moore 1992)

B)-Contact areas fig. (2): because of the rounded ridge extending from

the tip of the olecranon to the tip of the coronoid process, and the
transverse ridge observable on the articular cartilage, the trochlear notcl
- can be divided into four quadrants. Direct observation has reveaied that
the contact area on the llumeﬁs changes during flexion and. extension.
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Fig. (2) : Contact areas at different elbow positions:
a) Of the trochlear notch
b) Of head of the radius ( Nigel et al., 1990)



