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ABSTRACT

Obijective: to compare the results of fibula fixation (or non fixa-
tion) in the treatment of fractures located in the distal third of the
tibia, by using intramedullary nailing and bridge plate. Method:
47 fractures on 47 patients were studied. Twenty-one patients
were treated with non-reamed, interlocking intramedullary nail-
ing, and 26 patients were treated with wide or narrow dynamic
compression plates (using a minimally invasive technique). All
of the fibular fractures were located at the same level or below
tibial fractures. Results: in the group of patients treated with fibula
fixation, the average healing time was 14.6 weeks. In the group of

patients treated without fibula fixation, the average healing time
was 14.3 weeks. In the group of patients treated with fibula fixa-
tion a significantly smaller proportion of valgus angular deviation
(6.3%) was observed compared to the group of patients treated
without fibula fixation (32.3%). Conclusions: The benefits of fibula
fixation remain controversial when tibial fractures are associated.
Regarding fracture healing, there was no significant difference
between the studied fracture groups.
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INTRODUCTION

Treating tibial distal third fractures is still a great challenge. Consid-
ering its anatomy, it is commonly difficult to achieve reduction and
maintenance on these fractures. Reduction is even more difficult
when a fibular fracture is found at the same level as the tibia. This
fracture pattern reflects a high-energy mechanism of trauma caus-
ing an increased angular and rotational instability, limb shortening
and soft parts injuries.'?

In literature, several kinds of treatment for tibial distal third fractures
are described.®® However, two of the most used techniques are:
locked intramedullary nail and minimally-invasive bridge plate.
Intramedullary nails on tibial distal fractures are technically hard to
perform and must be addressed with care. Failures in controlling
distal fragments may lead to deformities and vicious union.3%
Minimally-invasive bridge plate may be the optimal indication for
these fractures, because it does not need large exposure areas for
reduction. However, the failure to achieve an accurate pre-outline of
the plate or a distraction of fracture fragments may result in angular
deviations, vicious union and pseudoarthrosis.'>"

The clinical impact of fibular fixation as an adjuvant to the treatment
of tibial distal fractures treated with intramedullary nail or plates is
still unknown. Some authors believe that fibular fixation would help
to reduce rotational and sagittal alignment, which may be difficult
to achieve with intramedullary nails alone. When a bridge plate

is used on the tibia, fibular fixation would help to restore length
and angular and rotational deformities, thus reducing the risk of
vicious union.'28.18

The objective of this study was to compare the results of fibular
fixation or not when treating tibial distal third fractures with intra-
medullary nails and bridge plate.

METHODS

Between 1997 and 2005, 203 patients were treated for closed or
open fractures grades |, Il and IlIA on tibial shaft at Hospital Santa
Teresa, Petropolis. The patients were assessed by means of a
protocol and the fractures were classified by the authors. There
were 47 fractures on 47 patients, in 21 patients locked non-drilled
intramedullary nail (Baumer® and universal nail AO®) was used
and, in 26 patients, the bridge plate (wide or narrow dynamic
compression plate) was used with a minimally-invasive technique.
In patients treated with intramedullary nail, ages ranged from 17
to 57 years, mean: 33 years. In patients treated with bridge plate,
ages ranged from 14 and 90 years, mean: 36 years.

In both techniques, data collected included demographic aspects,
such as: age, gender, and tobacco use. Data concerning injury
details, such as determinant mechanism of trauma, associated in-
juries, kind of fracture according to AO classification’® and whether
to fixate fibula or not were included. (Table 1)
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Table 1 - Global descriptive analysis of qualitative characteristics

Variable Category n %
Gender male 37 78,7
female 10 21,3
Side right 22 46,8
left 25 53,2
Cause of accident trampling 12 255
motorcycle 16 34,0
high fall 13 27,7
direct trauma 3 6,4
car accident 2 43
fall from stairs 1 2,1
Kind of fracture open 15 31,9
closed 32 68,1
Closed fracture 0 12 375
1 16 50
2 4 12,5
Open fracture | 7 46,7
I 7 46,7
llla 1 6,7
Smoker yes 22 46,8
no 25 53,2
Associated trauma yes 5 10,6
no 42 89,4
Classification A 17 36,2
B 26 55,3
C 4 85
Osteosynthesis type plate 26 55,3
nail 21 447
Fibular fixation yes 16 34
no 31 66

Source: Hospital Santa Teresa, Service Prof. Dr. Donato D'Angelo, Petrépolis.

In the group of patients treated with fibular fixation, there were 10
males and six females, with seven presenting with fractures on
right side and nine on the left side. According to AO classifica-
tion'® of fractures, three patients had type-A fracture, 11 type-B,
and two type-C. Open fractures were classified by the method
described by Gustilo et al?*® and only one patient had an open
fracture grade IlIA. Closed fractures were classified by the method
of Oestern et al.?!

Five patients had type-0 fracture, eight type-1, two type-2. No
patient presented with type-3 fractures. (Figures 1 and 2)

In the group of patients treated without fibular fixation, there were
27 males, and four females, with 15 presenting with fractures on the
right side and 16 on the left side. According to AO classification™
of fractures, 14 patients had type-A fractures, 15 type-B, and two
type-C. Open fractures were classified according to the method
by Gustilo et al?®: seven patients had open fractures grade | and
seven grade Il. Closed fractures were classified by the method of
Oestern et al*': seven patients presented with type-0, eight type-1,
and two type-2. In both groups, fibular fracture was located at the
same level or bellow tibial fracture. (Figures 3 and 4)
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Figures 1 and 2 - Tibial distal fracture with fibular fixation

Angular deviations were classified according to Helfet et al? in: <
5% varus, < 10° valgus and < 10° antecurvate/ retrocurvate.

STATISTIC METHODOLOGY

With the purpose of checking the existence or not of a sig-
nificant correlation between variables with fibular fixation
(either existent or not) the following methods were applied: for
comparing quantitative data (numeric) the Mann-Whitney's (non-
parametric) test was employed, and for comparing proportions
(qualitative data) the chi-squared test (x?) or Fisher's exact test
was applied.

A non-parametric method was employed, because some variables
did not show normal distribution (Gaussian distribution) due to data
dispersion and to the lack of symmetry on distribution. The criterion
adopted for determining significance was the 5% level.

RESULTS

In the group treated with fibular fixation, the mean follow up time
was 22.6 months, ranging from six to 48 months. Average time
for union was 14.6 weeks, ranging from eight to 56 weeks. In the
group treated without fibular fixation, the mean follow up time was
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Figures 3 and 4 — Tibial distal fracture without fibular fixation

46.8 months, ranging from 10 to 112 months. Average time for
union was 14.3 weeks, ranging from seven to 56 weeks. Therefore,
time for union was similar in both groups. Table 2 provides mean
values, standard deviation (SD), median, minimum and maximum
for numeric variables according to fibular fixation, and to the cor-
respondent descriptive level of the statistic test (p value). The
statistical analysis was performed with the Mann-Whitney test, for

Table 2 - Statistical analysis of numeric variables according to fibular fixation.

variables as age, time interval between accident and surgery, follow
up time, and union time.

We checked if there was any significant difference between group
variables with and without fibular fixation. In the group of patients
treated with fibular fixation, we found a proportion of closed fracture
(93.8%) significantly higher than the group without fibular fixation
(54.8%), with p = 0.007, as shown by figure 5.

The group of patients treated with fibular fixation showed a propor-
tion of plate (75%) significantly higher than the group without fibular
fixation (45.2%), with p = 0.05, as shown by figure 6.
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Source: Hospital Santa Teresa, Service Prof. Dr. Donato D’Angelo, Petrépolis.

Figure 5 - Fibular fixation versus kind of fracture
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Figure 6 - Fibular fixation versus osteosynthesis type

Variable Fibula n Mean sD Median Minimum Maximum p value
Age (years es 16 41,1 18,1 36,5 18 90
— yno 31 32,1 12,5 31 14 57 0.089
Time accident-surgery (hours) yes 16 67,8 70,9 60 3 240 029
no 31 47,6 74,5 24 3 360
Follow up time (months) yes 16 22,6 16,5 20 6 48 0,0008
no 31 46,8 27,4 36 10 112
Union time (weeks) yes 16 14,6 11,4 12 8 56 054
no 31 14,3 9,0 12 7 56

Source: Hospital Santa Teresa, Service Prof. Dr. Donato D’Angelo, Petropolis.
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In the group of patients treated with fibular fixation, we found a
proportion of angular deviation in varus (6.3%) significantly lower
than the subgroup without fibular fixation (32.3%), with p = 0.045,
and with angular deviation in valgus (62.5%) significantly higher
than the group with fibular fixation(32.3%), with p = 0.047, as
shown by figures 7 and 8 and table 3.
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Figure 7 - Fibular fixation versus angular deviation in varus.

Table 3 - Statistical analysis of qualitative variables according to fibular fixation.
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Source: Hospital Santa Teresa, Service Prof. Dr. Donato D’Angelo, Petrépolis.

Figure 8 - Fibular fixation versus angular deviation in valgus.

Table 3 provides the frequency (n) and the percentage (%) of the
variables according to fibular fixation (either existent or not), and the
correspondent descriptive level of the statistic test(p value). The sta-
tistical analysis was provided by 2 test or by Fisher’s exact test.

Fibular fixation
present absent
Variable category n % n % p value
Gender male 10 62,5 27 87,1
0,059
female 6 37,5 4 12,9
Side right 7 43,8 15 48,4
0,76
left 9 56,3 16 51,6
Type of fracture open 1 6,3 14 452 0.007
closed 15 93,8 17 54,8 ’
Smoker yes 438 15 48,4
0,76
no 56,3 16 51,6
Classification A 18,8 14 452
B 11 68,8 15 48,4 0,17
C 2 12,5 2 6,5
Classification A 18,8 14 45,2
0,074
B/C 13 81,3 17 54,8
Osteosynthesis type plate 12 75,0 14 452 0.05
nail 4 25,0 17 54,8 '
Varus yes 1 6,3 10 32,3
0,045
no 15 93,8 21 67,7
Valgus yes 10 62,5 10 32,3
0,047
no 6 37,5 21 67,7
Anteversion yes 43,8 8 25,8 021
no 56,3 23 74,2 '
Retroversion yes 25,0 8 25,8 0.62
no 12 75,0 23 74,2 '
Varus or Valgus yes 11 68,8 20 64,5 077
no 5 31,3 11 35,5 '
Ante- or retroversion yes 11 68,8 16 51,6 0.6
no 5 31,3 15 48,4 '

Source: Hospital Santa Teresa, Service Prof. Dr. Donato D’Angelo, Petropolis.
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Table 4 - Statistical analysis of angular deviations according to fibular fixation.

Angular deviations (mm) Fibula n Mean SD Median Minimum Maximum p value
Varus yes 1 5,0
few cases
no 10 42 1,8 4 2 6
Valgus yes 10 49 2,6 5 2 10
0,42
no 10 6,8 4.4 5 2 15
Anteversion yes 7 43 29 4 1 10
0,47
no 8 48 1,8 45 2 8
Retroversion yes 4 48 2,4 4 3 8
few cases
no 8 33 2,1 25 2 8
Varus or valgus yes 11 49 2,5 5 2 10
0,85
no 20 55 35 45 2 15
Anteversion or retroversion yes 11 45 2,6 4 1 10
0,67
no 16 4,0 2,0 4 2 8
SD: standard deviation

Source: Hospital Santa Teresa, Service Prof. Dr. Donato D’Angelo, Petrépolis.

There was a stronger trend to treat fractures type B or C (81.3%)
with fibular fixation compared to without fibular fixation (54.83%),
with p = 0.07. There was also a stronger trend to treat women
(87.5%) with fibular fixation than in the group without fibular fixation
(12.9%), with p = 0.059.

In this alternative analysis, the objective was to check the existence
of differences in patients with angular deviation between groups
with and without fibular fixation. (Table 4)

We found that there is no significant difference on angle levels
between groups with and without fibular fixation for patients with
deviation. This is because under a statistical point of view, the
angle value is not an important factor, but the presence of deviation
regardless of the angle, since only four patients (8.5%) presented
some kind of angle > 10°.

DISCUSSION

Fractures of tibial distal third are difficult to treat.?> When as-
sociated to a poor lining of soft tissues, these fractures are
frequently comminuted or present a small metaphyseal frag-
ment.'® Traditionally, techniques fail to achieve an appropriate
reduction and maintenance of fractures or may further damage
soft parts.2® Biological fixation of tibial distal third fractures is
beneficial and technically feasible. The advantages are : it re-
duces injuries on soft parts, it does not compromise bone vas-
cularization and presents a low complication rate, especially
when compared to open reduction and internal fixation. 22425
These fractures, when not involving joints, may be treated
by two different manners: Locked intramedullary nail with or
without milling®®'" or bridge plate using a minimally invasive
technique.'”

Treating tibial distal third fractures associated to fibular fracture
at the same level becomes even more difficult. This fracture pat-
tern reflects a high-energy mechanism of trauma causing an in-
creased rotational instability and soft parts rupture.! Another clini-
cal concern was the feasibility of the inter-bone membrane. When
fibula is fractured at the same level of the tibia, the inter-bone
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membrane may not remain intact and, as a result, the distal frag-
ment of the fracture can move to varus or valgus due to the lack
of membrane stability.'

Biomechanical studies in cadavers showed that fibular fracture
fixation associated to tibial distal fracture treated with locked in-
tramedullary nail reduces angular deviations and vicious union. It
also helps to avoid the windshield wiper effect between locking
screw and the nail hole, which favors varus-valgus movements
of the screw." Mosheiff et al.® and Tyllianakis et al.'® treating with
fibular fixation, reported a low trend of tibial deformities, because
they believe that the alignment of the limb during nail placement
is easy. Dogra et al.? reported that, in three patients of the 15
cases of their series presented angle in varus or valgus > 5°,
without fibular fixation. Schmidt et al.?” reported that fibular fixa-
tion must be performed before fixating tibia with intramedullary
nail when there is a major fibular deviation, because this helps on
restoring the alignment of the limb or when there is tallus instabil-
ity. However, they believe that fibular fixation contributes to mor-
bidity increase. Goldsztajn et al.® treated 26 patients with milled
intramedullary nail and found 88.5% of anatomical reduction of
the tibia at early postoperative period, without requiring fibular
fracture fixation.

Fibular fracture fixation associated to tibial distal fracture treated
with bridge plate by a minimally invasive technique, should be
evaluated on an individual basis, because accurate indications
have not been established yet.2 Although not usually fixing fibu-
la, Bedi et al.2 showed that this technique helps on restore limb
length by correcting angular and rotational deformities on fibular
fractures with major deviations or comminution, thus, reducing
the risk of vicious union. In our study, fractures treated with fibular
fixation associated to tibial fractures treated with intramedullary
nail helped to reestablish length, angular deviations (valgus) and
limb rotation especially on types B and C fractures according to
AO classification, even when we use the technique by Schmitt et
al.?®, which uses a Kirschner wire in parallel to ankle joint. With
this wire as a reference, in addition to help on reducing tibial frac-
ture, it also guides the accurate nail placement, which must be
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placed at a straight angle with this wire. When we use the bridge
plate, fibular fixation, in addition to help on restoring limb length
and on correcting angular and rotational deformities, kept a good
limb anatomy and made pre-modeling of the plate easier, helping
on reducing fracture and avoiding the most common deformity
in valgus. This deformity was significantly stronger in patients
not treated with fibular fixation both with intramedullary nails and
bridge plates.
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