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Abstract:

Femoral fractures are common in children between (4) and (12) years of age, and (75%) of the lesions affect the
femoral shaft. Treatment of femoral shaft fractures can be achieved either by traction followed by a plaster cast as
conservative treatment or by surgical treatment. The objective of this study is to compare the results of treatment for
femoral shaft fractures in children between ages of 4-12 years using intramedullary nails (titanium elastic nails,
TEN) versus traction and plaster cast. Surgical treatment by TEN provides better clinical results in comparison with
conservative treatment by traction and plaster cast.
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Introduction: lower limb length discrepancy and
emoral shaft fractures represent less deformities and the time taken to achieve
than 2% of all orthopedic injuries in weight bearing and the return to daily
children[1]. Conservative treatment activities and parent’s satisfaction.

by skin traction followed by a plaster cast is Aims of study:

universally — acceptedbut  this  treatment To compare treatments for femoral shaft

produces undue physical and psychological fractures using TEN, versus traction and

stress for the patient and the family [2]. plaster casts in children between the ages of

Surgical treatment by titanium elastic nails 4-12 years.

(TEN) have been used very successfully in
children under the age of (12) years [3,4].

This study compares the results with M . .

conservative  treatment and  surgical This prospective comparative study was
treatment, in children of the same ages, conducted inapublic Erbil teaching hospital
regarding the duration of hospitalization, and Zheen international private hospital,
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covering the period between January (2007)
and December (2012).In this study,
(30)Patients with femoral shaft fractures had
been treated using TEN and (30) patients
with femoral shaft fractureshad been treated
using traction followed by a cast. All these
patients are children with ages 4-12 years.
All these patients had a period of follow up
at least 24 months. Patients who presented
diseases that could affect the normal
anatomical and physiological characteristics
of the skeleton, such as metabolic bone
diseases, bone dysplasia or pathological
fractures associated with neuromuscular
disorders were excluded.

Regarding the patients treated with TEN, the
fracture was transverse in (60.0%) of the
cases and oblique in (26.7%) while those
patient treated with traction and cast(36.7%)
of the fractures were transverse and (40.0%)
were oblique (P = 0.264). The transverse
and oblique fractures represented (81.7%) of
all the fractures.

Conservative treatment Traction was
applied to fractured limb followed by

application of plaster cast which was done at
least (10) days after fracture occurrence
(mean: 14 days).The castwas constructed on
a children’s orthopedic table, with the hips
slightly flexed and abducted, with slight
flexion of the knee and inclusion of the foot.
X-ray screen was used for reduction control.

Surgical treatment the mean delay between
injury and surgical fixation was (2) days.
Associated  injuries  lengthened  this
period.The patients were placed on a
radiolucent table in the supine position. The
diameter of both nails was roughly (80%) of
the respective medullary canal diameter (at
the isthmus). The nails were introduced with
the aid of an image intensifier, in a
retrograde  fashion, two  centimeters
proximally from the femoral distal growth
plate {figure (1)}. No casts were used for
complementary immobilization. Depending
on the fracture characteristics and its

reduction, early weight-bearing and joint
movements were allowed, especially of the
knee.

Figure (1) showed the fixation with flexible wires

In the subsequent evaluations, in addition to
physical examination, radiographs of the
affected limb in the anterior- posterior and
lateral views were taken for all the patients.
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All the patients were evaluated for duration
of traction and hospitalization, time taken to
heal, shortening, overgrowth, angular
deformities (in degrees), weight bearing and
return to daily activities {table (1)}.
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Figure (2) showed union of fracture

Between six and eight months after fracture
healing and remodeling{figure(2)}, the nails
were removed surgically, in a single-day
hospitalization period, and the children
could walk freely thereafter. Children
treated using casts had the cast removed

Results:

The minimum length of follow-up was 24
months for the surgical patients (mean: 35.4
months) and (48) months for those treated
using casts.

The mean duration of traction was (2) days
for the surgical group and a mean of (14)
days for the conservative group.

The mean duration of hospitalization was
significantly different between the groups:
(3) days for the surgically treated children
and (15) days for the conservatively treated
children (ANOVA; P < 0.001).Most
hospitalizations after surgical treatment were
preplanned, in order to remove the nail.In
the surgical group, one patient suffered soft-
tissue irritation (the nail had to be removed
early on). In the conservative group, four
patients lost their reduction; because of poor
family care of the cast resulted in loss of
pelvic portion of the cast. These events
required a second hospital admission.
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after consolidation, which took
approximately two months to achieve. They
were then allowed to bear weight partially
two weeks later. Use of crutches was ended
after fracture healing.

The times taken for healing were also
significantly different: (7.7) weeks for
consolidation in the surgical group and (9.3)
weeks in the conservative group (ANOVA;
P =0.005).

The mean initial shortening, prior to
treatment, was (2) cm, ranging from (0.5 to
4) cm for the entire group, from (0.5 to 4)
cm in the conservative group and from (0.5
to 3.5) cm in the surgical group. Shortening,
after a period of at least (24) months,
occurred in (6.7%) of the patients in the
surgical group and in (63.3%) of the patients
in the conservative group (Pearson’s chi-
square test; P < 0.001). In the surgical
group, the mean shortening was (0.25) cm
and in the conservative group the mean was
(1.14) cm (ANOVA; P = 0.133), with no
significant difference between the means of
the two groups.

There was overgrowth in (60.0%) of the
patients in the surgical group and (13.3%) in
the conservative group (Pearson’s chi-square
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test; P < 0.001). The mean overgrowth was
not statistically different (ANOVA; P =
0.072) and was (0.66) cm (range: 0.25 to
1.50 cm) in the surgical group and (1.06)
(range: 0.05 to 1.50 cm) in the conservative
group.

Every patient presented some type of
deformity. The average posterior angulation
and various and valgus deformities did not
exceed 10 degrees. The mean and standard
deviation of the anterior angulation
deformity was (6.5) degrees for patients'
treated surgically and (12.1) degrees for the
patients treated using traction and cast.

Partial loading was allowed after (3) weeks,
on average, for the surgical group and after
10 weeks for the conservative group (Mann-
Whitney; P < 0.001). There was a
relationship between increasing age and
longer time taken for weight-bearing on the
fractured limb to be allowed among the
patients who were treated conservatively

(i.e. with casts). On the other hand, for those
treated with TEN, the time taken for this
remained relatively constant: for younger
patients (4 to 8 years of age), the average
was (2.8) weeks, and for those aged (9 to
12) years, 3.2 weeks (ANOVA; P = 0.000).
The average time taken for total weight-
bearing to be allowed was (8.5) weeks for
the patients treated with nails and (11)
weeks for the patients treated with casts
(ANOVA; P = 0.007). None of the patients
suffered a repeated fracture in either group.
The mean time taken for the patients to
return to their activities was (3.7) weeks
(ranging from two week to ten weeks) for
the surgical group and (9.5) weeks (ranging
from six weeks to 16 weeks) for the
conservative group (P < 0.001).

Complaints of patients’ parents about the
treatment were observed in(10%) of the
patients treated with nails and in(35%) of
the patients treated with cast.

Table (1) Demographic and clinical data on the (60) children treated for femoral shaft
fractures with cast or TEN (titanium elastic nails)

I TR

Duration of hospitalization 15 days m P <0.001

TEN

6.
Overgrowth: rate of occurrence 13.3% “ P <0.001

10.0 degrees 6.7 degrees P —0.094

12.1 degrees 6.5 degrees P < 0.001

5.3 degrees 2.3 degrees P=0.172

Full weight-bearing P = 0.007

Shortening: rate of occurrence 63.3% P <0.001
P — 0133

Overgrowtimen | 10eom __ P00
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P <0.001

Return to daily activities

Complaints of the parents P<0.001

Discussion:

Regarding the conservative treatment we
use traction before applying the cast to
minimize the possibility of significant limb
shortening and bad alignment that can result
from application of the cast immediately [5].
Limb discrepancies, angle deviations,
compartment syndrome due to skin traction,
psychological harm, longer hospitalization
periods and consequent higher costs are
attributed to conservative treatment [3,6].To
avoid or minimize these complications,
surgical treatment can be used with TEN for
femoral shaft fractures
[7,8,9,10,11,12,13,14,15].

The time of traction and hospitalization is
significantly different between conservative
and surgical groups in our study as in the
literatures; Newton and Mubarak [16]
reported that their minimum hospitalization
time prior to cast placement was (20.6) days
for skin traction, (20.8) days for skeletal
traction, (8.5) days for intramedullary nails
and (2.5) days for early cast placement.
FabianoPrataet al. [17] presented
significantly longer mean hospitalization
times (20.5 days versus 9.4 days). Our
patients were treated with conservative
treatment presented mean hospitalization
time (15) days and those with surgical
treatment (3) days.It also should be taken
into consideration that all cases treated
surgically required another period of
hospitalization in order to remove the nails.
We chose to remove the nails six to eight
months after their implantation, which is in
accordance with reports from other authors,
such as Flynn et al, [12], Buford et al.,
[18]and Prataet al., [17] at this time, the
fracture presents very solid.In the
conservative group, additional
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hospitalizations were needed because of loss
of positioning and reduction.

Ligieret al., [13] and Saseendaret al., [19]
reported that elastic movements encourage
callus formation.Stanset al., [20] reported
that consolidation was faster using flexible
nails than using cast. In our patients, the
mean time taken for fracture consolidation
to be achieved was 1.6 weeks shorter in the
surgical cases than in the cases treated by
cast which is near to the results ofPrataet al.,
[17]). Some authors as Stanset al., [20],
Reeves et al., [21] and Staheli and Sheridan
[22] considered removing of the cast after
eight weeks, as our study, while otherslike
Czertak and Hennrikus[23] reported
removing of the cast after six weeks.

The time taken to return to school among the
patients treated with TEN, walking with the
aid of crutches (i.e. partial loading), has
ranged fromtwo days to four weeks, and for
full loading, from three to eleven
weeks.[6,7,13,14,17,19,24]. Concerning
weight-bearing and the return to normal
activities in the present study, the surgical
method allowed partial loading before
consolidation and was earlier than with
conservative treatment. This difference was
highly significant (ANOVA; P < 0.001).
Partial and full weight-bearing were
allowed, on average, after (3.5) and (8.8)
weeks for the surgical group, and after (9.6
and 11.3) weeks for the conservative group,
respectively. Therefore, there was a
difference in partial load-bearing between
the two methods, of approximately six
weeks (ANOVA; P <0.001).

An agreement exists in the literature that
the final shortening of the limb is produced
by the initial shortening combined with the
patient’s potential for growth, which is
greater in younger children. Cadman and



Medical Journal of Babylon-Vol. 11- No. 1 -2014

Yoy oW amd) - e galal) alaal) Al b Adaa

Neer [24] considered that a maximum of (3)
cm of shortening was acceptable, Czertak
and Hennrikus [23] considered that up to 2.5
cm was acceptable and Staheli [25] and
Buehler ef al., [26]considered that up to
(1.5) cm was acceptable. In present study,
the method using traction and cast caused
greater shortening (mean of 1.14 cm),
occurring in (63.3%) of the patients in this
group, in comparison with the surgical
group, in which this occurred in only (6.7%)
of the patients (mean of 0.25; Pearson’s chi-
square test, P < 0.001). Despite the
differences between the groups, these values
were clinically very well tolerated (ANOV A
= 0.133). As observed in the literature,
[11,13,17] significantly greater overgrowth
also occurredin our patients treated with
TEN. This was present in (60.0%) of the
cases, whereas it was only present in
(13.3%) of the cases in the conservative
group. However, even though the frequency
of overgrowth was different between the
groups, there was no statistically significant
difference in the amount of overgrowth
between the two methods used (P = 0.072),
with a mean of (0.66) cm for the surgical
group and (1.06) cm for the conservative
group. These results are compatible with
what has been reported in the literature.[5,
11,12,13, 24,17, 27, 28].

All the patients in the present study
presented some type of deformity. The
means for the varus, valgus, posterior and
rotational deviations were less than ten
degrees with both methods.According to
Flynn et al.,[12] angles of less than ten
degrees are considered satisfactory;
therefore, we can consider that the results
from our patients are in conformity with the
literature standards. We had high incidence
of anterior angulation, with means of (6.5)
degrees for the surgical group and (12.1)
degrees for the conservative group.
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Conclusion

Children 4-12 years of age with femoral
shaft fractures, treated using a flexible
intramedullary nails, returned to daily
activities and to school earlier, with shorter
periods of traction and hospitalization and
less limb shortening and a lower rate of loss
of reduction, compared with those treated
with traction followed by casts. Both
methods showed few complications or
problems relating to alignments.
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