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ABSTRACT: This study was carried out to check the efficacy of external fixators as compared
to conservative management in treating fracture shaft of femur in children from 2 to 8 years.
Fracture shaft of femur in this age group are usually managed with traction for 2-3 weeks
followed by hip spicca of 3-4 weeks. It is difficult to achieve good reduction by traction. This
is not well tolerated by children. Hospital stay is prolonged. Perenial hygiene is difficult and
pressure sores are common. LLD (limb length discrepancy), knee stiffness and gait changes
are the long term complications associated with conservative management.* We managed 31
cases of fracture shaft of femur in 30 children from the age of 2-8 years with external fixators
(ex-fix) and compared the results with 24 cases of fracture femur managed with traction and
hip spicca. Study design: Prospective study. Tertiary care hospitals of military at Muzaffarabad,
Kharian and Malir. Period: Sep 2008 to Mar 2015. Material & Methods: Informed consent was
obtained. Children from 2 to 8 years were included in this study. AO External fixator with 3.5
mm shanze screws was used with 2 screws on each side of fracture. External fixators were
removed after 8 weeks in most (>90%) of the cases. Patients were discharged on 1%t post-
op day. Results: Observations were made during hospital period and then fortnightly and a
minimum follow up of 6 months was done. Union was assessed clinically and on X-rays (3
surfaces union). Observations made regarding reduction achieved, complications of procedure
and compliance of children. Any LLD, knee stiffness and gait abnormality were noted during the
6 months of follow up and compared with 24 cases managed conservatively (control group).
Key words: Fracture shaft of femur, Ex-Fix (external fixators), LLD (limb length
discrepancy), DCP (dynamic compression plate), LCP (locking compression
plate), Flexible I/M (intramedullary) Nails.
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clinical and radiological union, complications of

Fracture shaft of femur in children are treated
in different ways. Children less than 2 years are
generally treated with spicca or gallows traction.
Displaced fractures of shaft of femur in children of
2-8 years are managed with initial traction of 2-3
weeks followed by hip spicca for 3-4 weeks. Other
modalities available in this group are DCP, LCP,
Flexible I/M nailing and External fixators?. Rigid
static I/M nailing can be safely done after 14years
of age. External fixators are generally reserved for
open or severely communitted fractures. In this
study we used externalfixationinall sorts of fracture
shaft of femur in children from 2-4 years as a final
mode of treatment and compared the results with
traditional conservative treatment of traction and
hip spicca. Observations were made regarding

the procedure, patient’s compliance, LLD, knee
stiffness and gait problems. A minimum follow up
of 6 months was done in all cases.

MATERIAL AND METHODS

A total of 31 femoral fractures (all types) were
fixed with External fixators, with and without inter
fragmentary K wires/screws, in 30 children from
the age of 02 years to 08 years, from September
2008 to March 2015 (6 years and 6 months). In
externally fixed group 29 cases had unilateral
femoral fractures while one case was having
bilateral femoral fractures which were fixed
with bilateral AO fixators. It was a randomized
prospective comparative study, conducted at
CMH Muzaffarabad, Kharian and Malir. Out of
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the 31 cases, in 12 cases direct inter fragmentary
screw or K wire was also used to achieve the
reduction and then External Fixator was applied
under image intesifier. We used 3.5 mm shanze
screws, 2 proximal to fracture site and 2 distal to
it. Considering the small size of femur in that age
group, special care was taken to avoid injury to
the proximal and distal femoral epiphyses and
fracture haematoma was also avoided using
image. External fixator was dynamized after 6
weeks in most of the cases and was removed
after 8 weeks in 29 cases. Only in 2 cases the
external fixators were left in place for up to 10
weeks, as they showed relatively slow healing of
fractures on X-rays. Vanishing of fracture line of
3 surfaces in AP & Lateral views was considered
as radiological union. Twenty four cases were
managed conservatively and observations made.
This group was used as control group.

Children from the age of 2-8 years with fracture
shaft of femur were included in this study.

Children with poly trauma including head, chest or
abdominal injuries (Waddle Triad) were excluded
from the study.

A minimum follow up of 6 months was done. In 24
cases of same age group fracture shaft of femur
was managed conservatively which acted as a
control group.

RESULTS

External fixation was applied in 31 femoral shaft
fractures in 30 children (one case with bilateral
femoral fractures) while conservative treatment
(traction followed by hip spicca) was carried
out in 24 cases. In external fixation group 19
were male and 11 female. While in conservative
group 15 were male and 9 female. Average age
in external fixation group was 6.8 years while
in conservative group was 5.6 years. Average
duration of treatment was 8.1 weeks in external
fixation group and 7.8 weeks in conservative

group.

In external fixation group good reduction was
achieved in all cases (100%) under image. In

conservative group good reduction could be
achieved only in 16.7% of cases. There were 6
cases (20%) of pintractinfection in external fixation
group as compared to none in conservative
group. But there were 10 cases (41.7%) who
develop pressure sores because of traction or
hip spicca. This complication was not seen in
external fixation group. Patient compliance was
good in 96.7% of cases in external fixation group
and only 16% in conservative group. All cases
with external fixation show good perineal hygiene
while it was unsatisfactory in 70.8% cases with
hip spicca. Early mobilization with partial weight
bearing within first week was achieved in 96.7%
cases treated with external fixation while none
of the case of conservative group could be
mobilized within first week of treatment. Average
period of admission in external fixation group was
1-2 days as compared to more than 3 weeks in
conservative group.

There was not much difference in period in which
radiological union was achieved. It was 7.8 weeks
in external fixation group as compared to 6.9
weeks in conservatively managed group. In late
complications only one case (3.3%) has more
than 1 cm of LLD in external fixation group while it
was presentin 79.2% cases of conservative group.
Mild knee stiffness was present in 13.3% cases
of external fixation as compared to 54.2% cases
of conservative group. At the end of 6 months
gait abnormalities could be observed in only 3
cases (10%) as compared to 16 cases (66.7%) of
conservative group. Refracture occurred in one
femoral fracture in the case of bilateral femoral
managed with external fixation after 3 months of
injury. It was then managed with internal with DCP.

2l Traction/Hi
Fixators (30 . P
Spicca (24 cases)
cases)
Male 19 (63.3%) 15 (62.5%)
Female 11 (36.7%) 09 (37.5%)
Average Age 6.8 years 5.6 years
Average Duration 8.1 weeks 7.8 weeks

of Treatment
Table-I. Study Table-I. Study
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External Traction/Hip
Fixators (30 Spicca (24
cases) cases)
Reduction
achieved Good 100% 16.7%
Pin-tract infection 6 (20%) 0%
Pressure sores 0% 10 (41.7%)
Good Patient 29 (96.7%) 3 (12.5%)
compliance
Pperineal hygiene 0% 17 (70.8%)
problem
Early mobilization
achieved 29 (96.7%) 0%
(1%t week)
Admission period 1-2 days 3 weeks +

Table-ll. Results and Observations

External Traction/ Hip
fixators (30 Spicca (24
cases) cases)
LLD >1cm 1 (3.3%) 19 (79.2%)
Knee stiffness 4 (13.3%) 13 (54.2%)
Gait abnormalities o o
(at 6 months) 3 (10%) 16 (66.7%)
Unlqn achleved 7.8 weeks 6.9 weeks
(radiological)
Re-fracture (within o 5
6 months) 01(3.3%) 0%
Table-lll. Complications
External Traction/ Hip
fixators (30 Spicca
cases) (24 cases)
LLD >1cm 1 (3.3%) 19 (79.1%)
Knee stiffness 4 (13.3%) 13 (54.2%)
Gait abnormalities o o
(at 6 months) 3 (10%) 16 (66.7%)
Unlqn achleved 7.8 weeks 6.9 weeks
(radiological)
Re-fracture (within 01(3.3%) 0%

6 months)

Table-lll. Complications

observations

25
20
15
10
5
5 m [] -

Pin-tract Pressure  Good Patient Unsatisfactory Early
infection sores compliance Perineal mobilization
hygiene  Achieved (1st
week)

m External Fixators (30 cases)  ® Traction/Hip Spicca (24 cases)

Chart-1.

Late Complications

10
5
P — [ [

LLD >1cm Knee stiffness Gait abnormalities (at 6
months)

m External fixators (30 cases)  mTraction/ Hip Spicca (24 cases)

Chart-2.
1 '
Figure-1 Figure-2 Figure-3

DISCUSSION

Fracture shaft of femur in children accounts
for about 2% of all he fractures in paediatric
population.”™ It usually occurs after a severe
trauma and may be associated with other severe
injuries like head injuries. Rang described a
Waddle triad of femoral shaft fracture, head
injury and intra-abdominal or thoracic injury after
accidents. However in our study we included
isolated single or double femoral shaft fractures
from the age of 2 to 8 years. Fat embolism is one
of the serious complications which may occur
after femoral fracture specially if associated with
poly trauma. Femoral fractures are hard to miss

Professional Med J 2016;23(8): 985-990.

www.theprofesional.com 987



FRACTURE SHAFT OF FEMUR IN CHILDREN

4

on examination. Limb deformity pain, swelling,

crepitus, abnormal movements, adduction of limb

along with external rotation and shortening of

limb are typically present. X-rays are confirmatory

but the child should be made pain free and

adequate splintage of the fractured limb should

be done before X-rays examination. Treatment of

paediatric femoral shaft fractures has following

goals':

e Anatomical reduction but angulation of
30°may be acceptable in small kids.

e maintenance of reduction until fracture is
united

¢ minimization of complications associated with

injury and its treatment

good patient compliance to the treatment

minimal hospital stay

early mobilization of the patient

minimum LLD, gait problems and knee

stiffness

e treatment should not interfere with the growth
epiphysis of the femur

Most important factors determining the outcome
of treatment include age of the child, type of
fracture, degree of displacement of fracture
segments, time lag between treatment and injury
and other associated injuries. Femoral shaft
fracture can be open or closed. Configuration
of fracture can be transverse, oblique, spiral or
communitted. Paediatric femoral shaft fractures
have some differences from those occurring
in adults. In children these fractures heal
rapidly because of rich double blood supply
and Dbiologically more active periosteum.™
Femoral shaft fractures usually occur after high
energy trauma. Pathological fractures are less
common in paediatric age group. About 4% of
fractures of femur are pathological. Underlying
conditions may include osteogenesis imperfecta,
aneurismal bone cyst, unicamryl bone cyst, non-
ossifying fibroma or generalized osteopenia.
Children have greater potential of healing and
remodelling. Angular deformity up to 30° may
be acceptable but rotational deformity is not
corrected by remodelling." There is tendency of
overgrowth in a fractured femur in children after
union because of stimulation of growth plate. This

may result in lengthening of the fractured limb at
later stage. Hence some experts say that some
degree of overlap/impaction (1 cm) may not only
be acceptable rather desirable.® The presence
of ossification centres modifies the choice
of internal fixation of femoral shaft fractures
in children to avoid iatrogenic injury to these
centers. Proximal femur has two growth centers
and together they contribute 30% of the length
of femur and 13% of the length of lower limb.°
Damage to proximal femoral epiphysis leads to
shortening of the extremity. Children are at lower
risk of developing pulmonary complications,
especially fat embolism after femoral shaft
fracture as compared to adults. Femoral shaft has
rich endosteal and periosteal blood supply which
anastomoses with each other therefore non-union
is rarely a problem in children." Femoral head
epiphysis is supplied by the lateral branches of
medial femoral circumflex vessels. The artery of
ligamentum teres does not contribute any blood
supply until the age of 8 years. Longitudinal and
peripheral growth of femoral shaft occurs by
endochondral ossification.

Usual cause of femoral fracture between 3 to 8
years is a fall but child abuse should not be ruled
out. In adolescent group road traffic accident is the
usual cause. ltis twice as common among boys as
compared to girls but in our study the difference
was less significant. Conservative treatment of
fracture shaft of femur usually involves weeks of
immobility followed by weeks of rehabilitation.
In conservative treatment, after initial period of
traction, plaster of Paris cast spicca is applied. It
involves long periods of home confinement and
difficult to achieve good anatomical reduction.
Angular deformities are common followed by
shortening or sometimes lengthening of the
involved limb. Reduction initially achieved can
be lost during treatment. Patient compliance is
poor and it is difficult to maintain good perineal
hygiene. Long term follow up shows longer
periods of rehabilitation are required and knee
stiffness and gait problems are not uncommon.

In recent decades, for the aforementioned
reasons, more and more fracture shaft of femur in
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children are beingtreated with open method or with
external fixation. Modes of internal fixation include
plating (Dynamic Compression Plates or Locking
plates), flexible intra-medullary interlocking nails
or rigid intra-medullary interlocking nails. Rigid
I/M nails are only reserved for kids near skeletal
maturity or those who have achieved skeletal
maturity. Otherwise these can damage the
proximal femoral epiphysis in small kids and can
cause coxavara initially and coxavalga at the later
stage.

Generally from the age of 4 years to 12 years,
either plating is done or flexible retrograde intra-
medullary nails are used. Both these procedures
involve significant tissue cutting. Same level of
surgery is required for removal of these implants
after union and consolidation has been achieved.
Cost of this type of treatment is high (including
implants).

External fixators are generally used for open
femoral fractures in children or if the fracture
is severely communited. However this type
of treatment requires less tissue cutting and
satisfactory alignment is achieved if applied
under image intensifier. Wound care can be
done better when external fixators are in place. If
properly applied, generally conversion to internal
implants is not required and healing time of the
fracture and consolidation is almost the same as
internal implants. Dynamization of external fixater
after about 6 weeks helps in achieving a strong
and early union of the fracture. Pin tract infection
is the commonest complication encountered in
this type of treatment. But it usually settles once
external fixator is removed. Removal of implant is
relatively easy. Kids are mobilised early after this
type of treatment and their hospital stay, cost of
total treatment and rehabilitation time are much
reduced. Long term follow up shows that LLD,
knee stiffness and gait abnormalities are rare and
patient compliance is good. These observations
encouraged us to used external fixator as sole
mode of treatment in all sorts of fracture shaft of
femur in the age group of 2 to 8 years and we
compared the results with conservative treatment.

CONCLUSION

Fractures of femur shaft are usually treated
by traction and hip spicca in children. These
procedures are not well tolerated. It is difficult
to maintain reduction. and good perineal
hygiene. Incidence of pressure sore is high,
involves prolonged hospital stay and home
confinement. Incidence of LLD, knee stiffness
and gait changes is more. Rehabilitation period
is prolonged. ORIF using plates or flexible nails
are major interventions. It needs another surgery
for removal of implants. Cost of internal implants
is high. With external fixators rate of union is as
high as with internal fixations.® External fixators
are easy to apply and minimum tissue cutting
is involved. They are well tolerated by the kids.
Complications are few. Pin tract infection being
the most common. LLD, knee stiffness and gait
abnormalities are rare.®® They can be removed
easily under sedation. Long term results are good.
Managing femoral shaft fractures with external
fixation in children from 2 to 8 years gives better
results as compared to conservative treatment of
traction and hip spicca.

Copyright© 21 June, 2016.
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“The most dangerous liars are the ones
who are convinced that they are telling the truth
do you know one of these.’
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