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Fractures of femoral shaft

Objectives
1.  Describe classfication of femord shaft fractures by location, fracture pattern, and energy
disspation
2.  Distussthe association of children's femord fractures with child abuse
3. Describe the phenomenon of overgrowth
4.  Describe factors influencing the amount of acceptable angulation and shortening
5. Describe treatment options with respect to age and associated injuries
6. Discussfactorsinfluencing length of follow-up
7. Discuss complications associated with different methods of management

Discussion points

1. Rodeof energy associated with injury in deciding treatment strategy, especidly in relation
to spica cast.
Growth simulus of fractured limb.

How much overgrowth does one anticipate? Effect of age on overgrowth? When does
overgrowth occur?

How much angulation is acceptable?
What is the best way to assess shortening?
Role and complications of externd and internd fixation

What anatomic factors contribute to the development of avascular necrosis of the femord
heed following antegrade nailing in adolescents?

8. Do socioeconomic factors play arole in the incidence of femora shaft fracturesin children?
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Discussion

Femora shaft fractures are relatively common in children, the incidence in Batimore was
19.15/100,000. Common mechanisms of injury varied with age. Infants are susceptible to child
abuse, fdlsfor younger children, motor vehicle-pedestrian or bicycle accidents in midchildhood,
and motor vehicle accidents or sports in adolescence (Hinton). Child abuse is acommon factor in
the infant, especidly less than age one (Gross). There are no absolutes at present regarding
management; the last two decades have seen dramatic changes in management techniques, more
could be expected. For infants and young children, immediate spica cast trestment is satisfactory;
excdllent results have been reported with the 90-90 cast (11lgen). Grester amounts of initial
shortening were associated with greeter difficulty in maintaining reduction. Technique of cast
gpplication does matter (Czertak). Shortening is best assessed in the laterd view. The popularity



of cagting diminishes after about age 6 due to the size of the child; but excdlent results have been
reported in older children, especialy from countries that are less economicaly advantaged, (Sahin)
where codt is a greater factor than convenience. Current modalities employed in midchildhood
include externd fixation, flexible intramedullary nails (FIN), and castbrace. Externd fixation
enjoyed prominence in the early 1990's, (Blagier) but 2000 signds the decade of flexible
intramedullary nails (Vrsansky, Mazda). Refracture has been reported following externd fixation,
and arecent study comparing externd fixation with FIN concluded that there were less
complications and an earlier return to function with FIN.(Bar-Or) The cast brace has not been
widdly used, but represents an alternate method for comminuted fractures,(Gross) For adolescents,
antegrade nailing is popular and effective but does carry some risk of avascular necrogs of the
femora head. (Buckaoo, Stans) Whether technicd refinements such as placement of the rod
laterdly in the grester trochanter can avoid such complicationsis unsettled at present, and
intramedullary nailing il hasits advocates. (Buford) The traditiond traction and casting method
isdtll reliable but distinctly unpopular in the US now, primarily due to the cost of prolonged
hospitdization and inconvenience to the family of prolonged spica cast immohilization of larger
children. Muscle weskness following traditional methods femoral shaft fracture trestment can be
marked.(Damholt)

Featuresincluded in evauating results of trestment of femord fracturesin children include leg
length discrepancy (either shortening or overgrowth), angular or rotatory malunion, strength,
refracture, infection, and avascular necrosis of the femoral head. Not dl studies evduate dl
parameters, and length of follow-up can influence results. Severa generaizations can be made,
dthough individud variations have been reported, and these must be regarded as provisiona
guiddines. (Griffin, Stephens) Considerable angulation can be accepted & the time of
immobilization in very young children, up to 45 degreesin the AP plane (the plane of mation),
Leg length discrepancy is rarely noted following femord fracture in patients less than 2 years old.
As the child matures, more precison is required for reduction, although shortening of 1 cmis
regarded as idedl in midchildhood as there is more tendency toward overgrowth a thisage than in
younger or older children. More angulation can be accepted proximaly than distaly where the
angulation is more visible and has more effect on the knee. Rotatory malunion has rarely been
found to be a problem at follow-up.

There are many acceptable methods available for treetment of the child's femord fracture, and it is
better to use a smpler method that is applicable to the locale than to make an attempt at interna
fixation in the presence of suboptima conditions. Almost dl children’'s femora fractures can be
successfully treated. The right treatment is the one that works.
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