


























A ntvaduction

BIOMECHANICS

Axes of the femur (Figure 8)

THE ME CHANICAL AXIS

The mechanical axis 1s the line connecting the centre of the hip joint to the centre
of the knee joint It makes 3° from the vertical ine The shaft of the femur 15 convex
anteriorly, so that an imaginary line drawn from the midpoint of the femoral head (1.e. the
centre of the hip joint) downward through the midpoint of the knee joint does not pass
through the centre of the femoral shaft but 15 instead posterior to it, espectally in the
lower two thirds of the thigh This arrangement 15 important in understanding the action
of some muscles inserting on the femur although they insert on the posterior surface of
the femur, they work as medial rotators of the thigh because the axis of rotation of the
thigh passes posterior to the femur along some of its length. @9

THE ANATOMICAL AXIS

The anatomical axisis the line drawn through the centre of the trochanteric area
to the centre of the knee joint line. It makes 9° from the vertical line. The anatomical
axis does not cotncide with the mechanical axis; 1t forms an angle of about &° with it.
The shaft inclines downwards and medially so that the medial sides of both knees

alm ost touch, 4%
Mechanical Verticol Femoral
axis axis shaft axis

6I:l

[ Transverse

' Y

/ t \ knee axis
II SR L -.J../

\ Transverse

b — g ;
| T FU] ankle axis

Figure (8): Axes of the femur. {4

-10 -



























Datrvadiction:

CLASSIFICATION OF FEMORAL SHAFT FRACTURES
IN CHILDREN

Femoral shaft fractures can be classzified by location, as follows: proximal third,
middle third and distal third fractures. The geometry of the fracture, comminution and
open versus closed status are alzo used. A universal classification system does not exist.
Two of the most common classification systems are the Winquist-Hansen and
Arbeitsgemeinschaft fiir Osteosynthesefragen/Association for the Study of Internal
Fixation (AO/ASIF) systems. The most common femoral fracture in children is a
middle third, transverse, closed injury. o

Winquist-Hansen classification (Figure 15)

Type L. Minimal or no comminution

Type II:  Cortices of both fragments at least 50%6 intact

Type III:  50% to 100%p cortical comminution

Type IV: Circumferential comminution with no cortical contact

Typel  Typell Type lll  Type IV
Figure (15): Winquist and Hansen classification of femoral shaft fractures.

(1)

A QO classification

Al simple fracture, spiral
=  Subtrochanteric zone
= Midde zone
= Distal zone

A2 simple fracture, oblique (30 or more)
=  Subtrochanteric zone
= Middle zone
=  Distal zone

A3 simple fracture, transverse (<30%)
=  Subtrochanteric zone
= Midde zone
= Distal zone

B1 wedge fracture, spiral wedge
=  Subtrochanteric zone
= Middle zone
=  Distal zone
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Plrtendetian

Figure (16): Therdationship of fracture level and displacement of the

ﬁ'agments.m
a proximal third fracture
h. middle third fraciure
c. distal third fraciure

DIAGNOSIS OF FEMORAL SHAFT FRACTURES IN CHILDREN

Mozt patients wath fernoral shaft fractures are unable to walk and are 1n extreme
pan with an obwvious deforrty. The diagnosis 13 more difficult in patients wath
multipl e trauma or head imury, and 1n non-ambulatory, severely disshled children A
physical examination usualy 15 sufficient to document the presence of a femora
fracture. Swelling, instability, crepitance, and tenderness are usualy present.™

The entire chuld must be carefull v exarmined. Hypotension rarely results from an
1solated femoral fracture. "Waddell's tniad" of femora fracture, intra-abdominal or
intrathoracic injury, and head oy are assocated wath high-welocty automobile
injuries.

Radiographic evaluation should include the entire femur, hip and the knee

hecanse injury of the adjacent joints 15 common. Cuality plan z-rays, 1n the
anteroposterior and lateral planes, are usually sufficient for making the diagnoss @
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D rebadsecdtorn

irfections are rare, but if they are preserd, dramage and ambibiobc therapy are
matidatory, Aty skin terting over the pins should be releazed at the time of application
or at followr-1gp. 3
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Fizure (17): Unikteral external fixator. #*

Upen reduction and intarnal fixation with plate and screws:

The use of AD compression plates for treaimert of femoral shaft frachres in
children between s and fourtdeen years of age, especialy thoze with mult-system
irquries, is another mwgceal aternative. Plate fixation offers the advartages of
anatomical reduction, eam of inserion, simplified marsing care and rapid mobiization
withot casing [t= disadvartages mnclude long incision, extensive dissection and
peniostedl stripping infection, risk of 1mplant failure, refrachures and the need of
another operation to remowe the plate Dvergmwth ranges from 0.5cm to 2.5cms
especially in chil dren wourygger than 1 2 wears of age. Eefractire may ocowur after removwal
of the implant due to bone atroptry under the plate &

Inirtamedullary fixations: there are two types of intramedullary nailing, the
first one iz ngid intramechdlary rod fixation and the second one 1= flexible
iritr am echall ary nailing
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