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Abstract

Purpose The study aims to determine the effect of fibular fixation on alignment and fracture healing of tibia, and ankle
functional outcomes in the treatment of distal third tibiofibular diaphyseal fractures.

Methods Consecutive 111 patients (33 females and 78 males) with distal third tibiofibular diaphyseal fracture who met the
inclusion criteria were included in the study. Patients were divided into two groups as those who underwent fibular fixation
with tibia intramedullary nailing (study group) and those who did not (control group). Groups were compared in terms of
demographic features, trauma and fracture characteristics, functional and radiological outcomes.

Results No significant difference was observed between the groups in terms of demographic features, trauma characteristics,
complications, and follow-up time (p > 0.05). Surgery time was significantly lower in the control group (»p =0.001). Ankle
joint range of motion, AOFAS score, OMAS score, and full weight-bearing time were significantly better in the fibular fixa-
tion group (p =0.023, p=0.001, p=0.001 and p=0.039, respectively). Significantly better coronal alignment and sagittal
alignment were found in the fibular fixation group (p=0.001 and p=0.001, respectively). Patients who underwent fibular
fixation had significantly better radiological outcomes in terms of fibular rotation angle and ankle arthrosis (p =0.000 and
p=0.022, respectively).

Conclusion Fibular fixation not only contributes to fracture union, early full weight-bearing, and alignment but also improves
ankle functional outcomes in the distal third tibiofibular fractures treated with intramedullary nailing for tibia.

Level of evidence Level III, retrospective study.

Keywords Distal third tibiofibular diaphyseal fractures - Intramedullary nailing of the tibia - Fibular fixation - Ankle
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Introduction

Diaphyseal fractures of the tibia and fibula are the most com-
mon fractures of all long bones [1]. Distal tibia fractures
account for 37.8% of all tibia fractures [2]. Fibula fractures
accompany tibia fractures in approximately three-quarters of
cases [3]. Intramedullary nailing is the preferred treatment for
displaced tibial diaphyseal fractures (AO 42), due to its high
biomechanical stability and minimally invasive application of
surgery [4]. However, the anatomy of the distal tibia is respon-
sible for reduced biomechanical stability and a higher compli-
cation rate in the treatment of distal tibiofibular fractures with
intramedullary tibial nailing IMTN) alone. Since the distal
tibia has limited cortical bone support, the IMTN alone is less
stable and prone to failure complications such as varus, valgus,
and rotational deformities as well as nonunion [5]. Although
IMTN of distal third tibia fractures is a well-established tech-
nique for reliable short- and long-term clinical outcomes, no
consensus or clinical guidelines have been provided for the
need for fixation or indications for associated distal fibular
fractures [6, 7]. Biomechanical studies have highlighted the
value of surgical fixation of the fibula as a complement to
overall implant stability and as an aid to the reduction in IMTN
[8,9].

Previous studies have investigated whether fibular fixation
is necessary for non-comminuted distal third tibia fractures [1,
2,8, 10, 11]. However, no consensus is stated in the literature
regarding the indications for fibular fixation in the treatment of
combined fractures of the distal-third tibiofibular diaphyseal
fractures [12]. Some surgeons argue that fixation of the fibula
provides a stiffer structure and helps achieve a more anatomi-
cal reduction of the tibia and consequently prevents lower leg
malalignment [13]. Several authors have recommended that
comminuted fibula fracture and the same level fractures of the
tibia and fibula may be relative indications of fibular fixation
[9, 14]. In the literature, ankle functions have been evaluated in
the distal metaphyseal tibia fractures (AO 43), which generally
extend to the ankle joint [15]. Previous studies have gener-
ally focused on fracture healing and alignment of the tibia and
ignored the ankle scores [1-3, 12, 13].

The present study aims to determine the effect of fibular
fixation on alignment and fracture healing of tibia and ankle
functional outcomes in the treatment of distal third tibiofibu-
lar diaphyseal fractures. Our hypothesis is that fibula fixation
would also improve ankle functional outcomes while provid-
ing fracture healing and maintaining the alignment of the tibia.
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Materials and methods

Patients who underwent surgery for distal third tibiofibu-
lar diaphyseal fracture between January 2009 and April
2016 were retrospectively screened after the approval of
the local ethics committee (IRB approval ID: 2019-2014
and decision number: 2019/304). A distal tibia diaphyseal
fracture (AO-42) was defined as a fracture distal to the
isthmus of the diaphysis and extending through the flare of
the distal tibia (Fig. 1) [12]. The patients with or without
fibula fixation treated with intramedullary nailing for distal
third tibia diaphyseal fractures were included in the study.
Conservative treatment, patients under the age of 18 years,
treatment with plate fixation or external fixators for the
tibia fracture, revision surgery, ipsilateral femur fracture,
bilateral tibia fractures, patients with vertebral and/or pel-
vic injuries that prevent mobilization, intraarticular tibia
fractures, and fractures other than the distal third diaphysis
of tibia and fibula were excluded from the study. Ipsilateral
previous ankle trauma/problems such as fracture, clinically
and radiologically proven ankle arthritis, talar osteochon-
dral lesions, Achilles tendinopathy, chronic ankle injury,
or instability were excluded. Besides, syndesmosis and
other ligament injuries were excluded from the study to
homogenize the injury pattern in the groups. 111 patients
(33 females and 78 males) who met the inclusion criteria
were included in the study. Patients were divided into two
groups: those who underwent fibular fixation with tibia
intramedullary nailing (study group, n =54) and those who
did not (control group, n=57). Groups were compared in
terms of demographic features, trauma and fracture char-
acteristics, functional and radiological outcomes.

Surgical procedure, postoperative care
and follow-up

The surgical procedure was performed under general
anesthesia or spinal anesthesia in the supine position on
the radiolucent table. All patients were operated on by
the same surgical team. Preoperative 1 g cefazolin was
applied to the patients. In the control group, fibula fixa-
tion was not performed after IMTN (Figs. 2 and 3). In
the study group, fibular fixation was firstly performed
using a locked anatomic distal fibular plate with a lat-
eral approach. In this way, it was aimed to provide the
length and alignment of the fibula for easy reduction of
the tibia fracture. Then, IMTN was applied for the tibia
fracture (Figs. 4 and 5). All tibia fractures were fixed with
IMTN after closed reduction in both groups. IMTN was
locked statically and dynamization was not needed for
any patient during follow-up. All patients were evaluated
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Fig. 1 Illustration of a distal
third tibial diaphyseal region
and b measurement of the fibu-
lar rotation angle

Fig.2 41-year-old female
patient admitted after motor
vehicle accident a displaced
type I open fracture of the distal
third of right tibiofibular shaft
b axial CT images of the distal
tibiofibular joint of right and
left ankles
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Fig.3 86th month after the sur-
gical treatment a intramedullary
nailing of the distal third tibia
shaft without fixation of fibula b
measurement of the fibular rota-
tion angle on axial CT images
shows the difference between
right and left ankle. Axial CT
images of both ankles show the
distal tibiofibular synostosis of
the operated side

Fig.4 37-year-old male patient
admitted after the pedestrian-
vehicle accident a displaced
type II open fracture of the
distal third of left tibiofibular
shaft b axial CT images of the
distal tibiofibular joint of right
and left ankles

clinically every 2 weeks within the first 3 months and
radiologically every 4 weeks within the first 12 months
postoperatively. Follow-up after the first year was carried
out with an interval of 6 months, and an annual follow-
up after 2 years. All patients underwent hip, knee, and
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ankle joint motion rehabilitation as far as they can tol-
erate in the early postoperative period. Partial weight-
bearing was allowed to the patients when callus formation
was observed radiographically. Johner and Wruhs crite-
ria [16], Olerud—Molander Ankle Score (OMAS) [17],
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Fig.5 91st month after the
surgical treatment a intramedul-
lary nailing of the distal third
tibia shaft with plate fixation

of fibula b measurement of the
fibular rotation angle axial CT
images shows the similarity
between right and left ankle

American Orthopaedic Foot and Ankle Society (AOFAS)
score [19], full weight-bearing time, union time, ankle
range of motion, and rotational alignment were used
for the functional outcomes at the final postoperative
follow-up.

Radiological evaluation

Radiological evaluation was performed by two ortho-
pedic specialists blinded to the study. Standard plain
radiographs, preoperative and postoperative final control
computed tomography (CT) were used in the radiological
evaluations of the patients. Evaluation of coronal and sag-
ittal alignment was determined from the last postoperative
AP and lateral radiographs by using Johner and Wruhs
criteria [18] and categorized according to the methods
described by Prasad et al. [1]. The previously defined
canal fit ratio was used to evaluate the compliance of the
nail to the tibial fracture site [19]. The measurement of
the canal fit ratio is obtained by dividing the diameter of
the tibia at the fracture level by the diameter of the nail.
Fibular rotation measurement was performed as described
by Futamura in axial sections of postoperative final con-
trol CT (Fig. 1) [20]. Distal tibiofibular synostosis was
detected by postoperative final control radiographs and
CT. Osteoarthritic changes were analyzed and classified
with Van Dijk score [21].

Statistical analysis

NCSS (Number Cruncher Statistical System) Statistical
Software (Utah, USA) program was used for statistical anal-
ysis. Descriptive statistical methods (mean, standard devia-
tion, median, frequency, ratio), Shapiro—Wilk test, and box
plot graphics were used for statistical analysis. The Student’s
t test was used for the comparison of normally distributed
variables and the Mann—Whitney U test was used for the
comparison of variables that did not show normal distribu-
tion. In the comparison of qualitative data, the Pearson Chi-
Square test, Fisher’s exact test, and Fisher—Freeman—Halton
test were used. Statistical significance was evaluated at the
p <0.05 level. In the calculation of post-hoc sample size, the
power of the study with a 0.05 alpha value was found over
80%. The standard effect size for quantitative data was set
at 0.63% and the power of the study was 92%.

Results

The demographic characteristics of the patients were pre-
sented in Table 1. There was no significant difference
between the groups in terms of age, gender, body mass
index (BMI), fracture side, trauma mechanism, fracture side,
time to surgery, hospitalization, complications, and follow-
up time (p>0.05). Surgery time was significantly lower in
the control group (p =0.001). No significant difference was
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Table 1 Comparison of
demographic characteristics of
patients in groups

@ Springer

Fibular fixation (n=54) Control (n=57) Total (n=111) P
n (%) n (%) n (%)

Age (years)
Min-max (median) 20-56 (37.50) 19-56 (38) 19-56 (38) 0.814
Mean +SD 37.2+9.2 36.8+9.4 37.3+9.3

Gender
Female 16 (29.6) 17 (29.8) 33(29.7) €1.000
Male 38 (70.4) 40 (70.2) 78 (70.3)

BMI (kg/m?)
Min-max (median) 20-33 (24) 19-34 (26) 19-34 (25) %0.301
Mean+SD 248+3.2 26.5+3.6 25.1+34

Fractured side
Left 21 (38.9) 23 (40.4) 44 (39.6) €1.000
Right 33 (61.1) 34 (59.6) 67 (60.4)

Trauma mechanism
Simple fall 18 (33.3) 21 (36.8) 39 (35.1) °0.758
Pedestrian accident 12 (22.2) 15 (26.3) 27 (24.3)
Motor vehicle accident 13 (24.1) 10 (17.5) 23 (20.7)
Bike accident 7(13) 6 (10.5) 13 (11.7)
Sports injury 4(74) 5(8.8) 9 (8.1)

Risk factor for bone healing
No 26 (48.1) 30 (52.6) 56 (50.5) 40.730
Smoking 19 (35.2) 16 (28.1) 35@3L.5)
Diabetes 4(7.4) 3(5.3) 7(6.3)
Open fracture 9 (16.7) 12 (21.1) 21 (18.9)

Time to surgery (h)
Min-max (median) 4-72 (11.50) 3-72(11) 3-72(11) °0.516
Mean +SD 17.1+13.4 16.1+13.8 16.6+13.5

Surgery duration (min)
Min-max (median) 58-89 (68) 45-74 (56) 45-89 (63) %0.001*
Mean+SD 68.4+6.9 56.8+8.4 62.4+9.7

ASA score
1 39(72.2) 38 (66.7) 77 (69.4) °0.913
I 11 (20.4) 14 (24.6) 25 (22.5)
1 3(5.6) 3(5.3) 6(5.4)
v 1(1.9) 2(3.5) 32.7)

Hospitalization (days)
Min-max (median) 2-73) 2-6 (3) 2-7) °0.472
Mean +SD 33+14 3.1+12 32+13

Complication
No 49 (90.7) 45 (78.9) 94 (84.7) 40.085
Yes 50.3) 12 (21.1) 17 (15.3)

Follow-up (months)
Min-max (median) 41-96 (52) 40-94 (52) 40-96 (52) °0.359
Mean +SD 55.5+11.0 56.6+10.9 56.1+10.9

The statistically significant parameters are in bold

BMI body mass index, ASA The American Society of Anesthesiologists

*p<0.01

Student ¢ test
®Mann—Whitney U test
“Fisher’s exact test
dPearson Chi-square test

°Fisher-Freeman—Halton test
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Table 2 Comparison of fracture
characteristics of patients in

Fibular fixation Control (n=57) Total (n=111) P

groups (n=54)
n (%) n (%) n (%)

AO classification
42-A 33 (61.1) 30 (52.6) 63 (56.8) 40.664
42-B 15 (27.8) 19 (33.3) 34 (30.6)
42-C 6(11.1) 8 (14) 14 (12.6)

Gustilo Anderson classification
Closed 45 (83.3) 45 (78.9) 90 (81.1) °0.947
Type I open 3(5.6) 5(8.8) 8(7.2)
Type II open 4(7.4) 4 (7) 8(7.2)
Type III open 2.7 3(5.3) 5(4.5)

Type of tibia fracture
Simple 27 (50) 27 (47.4) 54 (48.6) 40.908
Wedge 20 (37) 21 (36.8) 41 (36.9)
Complex 7 (13) 9 (15.8) 16 (14.4)

Type of fibula fracture
Transverse 12 (22.2) 11 (19.3) 23 (20.7) 90.930
Oblique 23 (42.6) 25 (43.9) 48 (43.2)
Comminuted 19 (35.2) 21 (36.8) 40 (36)

Distance from ankle joint (cm)
Min-max (median) 5-12(8) 5-13 (8) 5-13 (8) %0.721
Mean +SD 83+19 84+22 8.4+2.1

Location of fibula fracture
Same level as tibia fracture 15 (27.8) 14 (24.6) 29 (26.1) 40.928
Proximal to tibia fracture 20 (37) 22 (38.6) 42 (37.8)
Distal to tibia fracture 19 (35.2) 21 (36.8) 40 (36)

4Student ¢ test
dPearson Chi-square test

°Fisher—Freeman—Halton test

observed between the groups in terms of AO fracture classi-
fication, Gustilo Anderson fractures classification, tibia, and
fibula fracture types, the distance of the tibia fracture from
the ankle, and the location of the fibula fracture (p > 0.05)
(Table 2).

Johner—Wruhs score, rotational alignment, and duration
of union did not differ between the groups in the functional
evaluation (p > 0.05). However, ankle joint range of motion,
AOQOFAS score, OMAS score, and full weight-bearing
time were significantly better in the fibular fixation group
(»=0.023, p=0.001, p=0.001 and p=0.039, respectively).
Besides, the distributions of AOFAS and OMAS scores (as
excellent, good, and fair) were significantly better in the fib-
ular fixation group (p =0.006 and p=0.002, respectively)
(Table 3).

In the radiological evaluation, canal fit ratio and distal
tibiofibular synostosis did not differ between the groups
(p>0.05). However, varus/valgus angulation and ante-
rior/posterior angulation were significantly higher in the
control group (p=0.034 and p=0.001, respectively).

Significantly better coronal alignment and sagittal alignment
were observed in the fibular fixation group (» =0.001 and
p=0.001, respectively). Patients who underwent fibular fixa-
tion had significantly better radiological outcomes in terms
of fibular rotation angle and ankle arthrosis (p=0.000 and
p=0.022, respectively) (Table 4).

Discussion

The most important findings of the present study are that
fibular fixation in distal tibiofibular fractures where IMTN
is performed for tibia fracture improves functional and radio-
logical results, is related to better ankle clinical scores, and
maintains the axial, coronal, and sagittal alignment. Fibular
fixation has theoretical advantages such as better control
over the length and rotation of the limb and the possibility
of better anatomical alignment. However, some studies have
shown that fibular fixation can prevent tibial fracture reduc-
tion and make fixation too stiff which prevents cyclic loading

@ Springer



4026

A.Duramazet al.

Table 3 Comparison of
functional outcomes of the

Fibular fixation (n=54)

Control (n=57) Total (n=111) p

patients in groups n (%) n (%) n (%)

Johner—Wruhs score
Excellent 43 (79.6) 42 (73.7) 85 (76.6) €0.577
Good 11 (20.4) 13 (22.8) 24 (21.6)
Fair 0(0) 2(3.5) 2(1.8)

Rotational alignment
Excellent 45 (83.3) 41 (71.9) 86 (717.5) €0.381
Good 8 (14.8) 12 (21.1) 20 (18)
Fair 1(1.9) 3(5.3) 4(3.6)
Poor 0(0) 1(1.8) 1(0.9)

Ankle range of motion
Excellent 45 (83.3) 35(61.4) 80 (72.1) 40,023
Good 7(13) 18 (31.6) 25 (22.5)
Fair 2(3.7) 2 (3.5) 4(3.6)
Poor 0(0) 2 (3.5) 2(1.8)

AOFAS score
Min-max (median) 72-100 (90) 70-100 (80) 70-100 (83) b0.001*
Mean+SD 86.7+5.8 83.0£5.9 84.8+6.1
Excellent 31(574) 16 (28.1) 47 (42.3) €0.006**
Good 20 (37) 37 (64.9) 57 (51.4)
Fair 3(5.6) 4(7) 7(6.3)

OMAS score
Min-max (median) 70-100 (95) 65-100 (80) 65-100 (85) 50,001
Mean + SD 88.9+8.3 82.4+94 85.6+9.5
Excellent 31(57.4) 16 (28.1) 47 (42.3) €0.002%*
Good 23 (42.6) 41(71.9) 64 (57.7)

Full weight-bearing (weeks)
Min-max (median) 12-24 (13) 12-27 (14) 12-27 (14) b0.039:
Mean+SD 14.0+£2.6 152+3.6 14.6+3.1

Union time (weeks)
Min-max (median) 11-22 (13) 11-24 (13) 11-24 (13) °0.387
Mean + SD 13.3+2.3 13.7+£2.7 13.5+2.5

The statistically significant parameters are in bold
AOFAS American Orthopaedic Foot and Ankle Society, OMAS The Olerud—Molander Ankle Score

®Mann-Whitney U test
“Fisher’s exact test
dPearson’s Chi-square test
*p<0.05, **¥p <0.01

in the tibial fracture site, thereby facilitating higher rates of
delayed union and nonunion in distal tibia fractures treated
with IMN [2, 6, 22]. The present study has been established
due to the controversies in the literature regarding the neces-
sity and benefit of fibular fixation. We aimed to determine
the effect of fibular fixation on fracture union, alignment,
and functional outcomes of distal tibiofibular fractures
treated with IMTN. Besides, nonunion was not observed
in any of the patients in our study. Although delayed union
developed in three patients in the fibula fixation group and
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five patients in the control group, it was not statistically sig-
nificant (p > 0.05).

Fixation of the fibula maintains the length of the lateral
column. When fibula fixation is performed prior to IMTN, it
provides to restore the alignment of the proximal and distal
tibial fragments [1]. De Giacomo and Tornetta [19] empha-
sized that the presence or level of the fibula fracture did not
affect the surgical alignment or its change in alignment dur-
ing the union. However, Berlusconi et al. [12] have recom-
mended fibular fixation for the treatment of distal tibiofibular
shaft fractures when both fractures lie on the same plane and
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Tab]e 4 .Comparison of Fibular fixation (n=54)  Control (n=57) Total (n=111) p
radiological outcomes of
patients in groups n (%) n (%) n (%)
Canal fit ratio
Min-max (median) 1.73-2.55 (2) 1.77-2.58 (2) 1.73-2.58 (2) ®0.305
Mean +SD 1.98+0.15 2.01+0.16 1.99+0.16
Valgus/varus angulation
Min-max (median) 0-5(1) 0-10 (1) 0-10 (1) 20.034*
Mean +SD 13+1.6 23427 1.8+£2.3
Coronal alignment
Excellent 48 (88.9) 33 (57.9) 81 (73) €0.001 %
Good 6(11.1) 20 (35.1) 26 (23.4)
Fair 0(0) 4(7) 4(3.6)
Anterior/posterior angulation
Min-max (median) 0-8 (1) 0-10 (1) 0-10 (1) 20.001%*
Mean +SD 14+2.0 28+29 2.1+£2.6
Sagittal alignment
Excellent 44 (81.5) 29 (50.9) 73 (65.8) €0.001#*
Good 9 (16.7) 22 (38.6) 31(27.9)
Fair 1(1.9) 6 (10.5) 7 (6.3)
Distal tibiofibular synostosis
No 52 (96.3) 54 (94.7) 106 (95.5) €1.000
Yes 2(3.7) 3(5.3) 5(4.5)
Fibular rotation angle
Min-max (median) 0-4 (0) 0-13 (4) 0-13 (1) 50.000*
Mean + SD 0.5+0.8 4.6+3.7 26+34
Ankle arthrosis
Grade 0 49 (90.7) 41(71.9) 90 (81.1) €0.022*
Grade I 59.3) 14 (24.6) 19 (17.1)
Grade 11 0(0) 23.5) 2(1.8)

The statistically significant parameters are in bold

*p <0.05, **p<0.01
®Mann-Whitney U test
Fisher’s exact test

°Fisher-Freeman—Halton test

the tibial fracture is relatively stabilized. In our study, prior
fibula fixation facilitated tibia reduction and IMTN applica-
tion and helped to achieve anatomical alignment regardless
of the level of tibia and fibula fractures. However, fibula fixa-
tion prolonged the duration of surgery due to the additional
lateral approach (p=0.001). On the other hand, fibular mala-
lignment which affected especially the coronal alignment
of the tibia fracture was detected in patients who did not
undergo fibular fixation, during a mean follow-up of 5 years.
Distal tibiofibular fractures undergoing fibula stabilization
have a lower risk of late malalignment compared to those
without fibula stabilization [10]. In distal tibia fractures
treated with IMTN without fibula fixation, 2% malalign-
ment and 3% malunion have been reported previously [19].
A significant difference was observed between the groups
in terms of coronal and sagittal plane malalignment in our

study (p=0.001 and p=0.001, respectively). Radiological
outcomes of the present study stated that fibula fixation sig-
nificantly decreased the malalignment and malunion rates. A
previous study reported that fibula fixation did not improve
treatment outcomes in the distal third of tibial diaphyseal
fractures [3]. Rouhani et al. [3] also found that there was no
advantage in using fibular fixation to treat the fractures of the
distal tibial diaphysis. Prasad et al. [1] found a better ankle
assessment score (AER) in the fibula fixation group while
ankle range of motion and tibial union were similar between
both groups. They also reported that the outcomes of the
Johner and Wruhs criteria were similar between patients
with and without fibula fixation. Although the Johner and
Wruhs score were similar between the groups, the ankle
range of motion, AOFAS score, and OMAS score were sig-
nificantly better in those with fibular fixation in the present
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study (p=0.023, p=0.006, and p=0.002, respectively).
We think that fibula fixation improves the ankle scores by
increasing the stabilization of the ankle mortise and con-
tributing to the reduction of the distal tibial diaphyseal frac-
ture. De Giacomo and Tornetta [19] stated that 80% of the
patients gain full weight-bearing at 3 months and 95% of
them gain full weight-bearing at 6 months. In the present
study, we observed that fibula fixation significantly provided
early full weight-bearing (p=0.039).

Berlusconi et al. [12] have also reported a statistically sig-
nificant higher incidence of external malrotation and valgus
deformity in patients without fibular fixation. Besides, addi-
tional fibular plate fixation with IMTN for distal tibiofibular
fractures has been shown to improve initial rotational stabil-
ity compared to tibial IMTN alone [23]. In contrast to those
papers, the rotational alignment in those who underwent
fibula fixation was statistically similar to the control group
in our study. In both groups, over 90% excellent and good
results were obtained in terms of rotational alignment. This
issue can be explained by the reduction that will provide
appropriate rotational alignment of the tibia before IMTN.
Van Maele et al. [24] reported that low tibiofibular fracture
is an indication for fibula fixation although they could not
prove the value of additional fibula fixation to prevent reduc-
tion loss in IMTN. Previous cadaveric studies stated that
fibular plate fixation improved rotational and axial stability
in patients with distal tibiofibular fracture and may reduce
the risk of malunion with valgus deformity [11, 23]. Taylor
et al. [7] emphasized that additional fibular fixation does not
affect the maintenance of the alignment in the early postop-
erative period or short-term follow-up. In addition, they did
not observe any statistically proven effect of fibular fixation
in preventing late loss of coronal or sagittal alignment. In
our study, the fibular rotation angle was significantly lower
in those who undergo fibula fixation, and fibular fixation
ensures the alignment and rotation of the fibula. Fibula fixa-
tion not only provides resistance to varus/valgus deform-
ing forces and prevents the late loss of coronal or sagittal
alignment, but also improves ankle functional outcomes as
it maintains normal fibular alignment and rotation.

The increased rate of complications after open reduction
and internal fixation of the fibula has been previously shown
[2]. Superficial wound infection of the fibular approach site
has been found comparatively higher in the patients treated
with fixation of fibula than those without [1]. In the fibular
fixation group, deep infection was observed in two patients,
superficial infection in three patients, and massive soft tissue
swelling in four patients. Superficial infection was observed
in three patients, deep infection in three patients, and mas-
sive soft tissue swelling in six patients in the control group.
Infections were treated with antibiotics and massive soft tis-
sue swelling was treated with a cold pack and iv colloid fluid
therapy. Debridement was not required for the superficial or
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deep infection in any of the patients. None of the patients
required fasciotomy due to massive soft tissue swelling. Skin
irritation was observed in four patients in the fibula osteo-
synthesis group, due to the distal fibular locking screw heads
of the hardware. However, only the screws causing irritation
were removed in those patients. There was no case in which
the whole osteosynthesis hardware had to be removed. No
significant difference was observed between the groups in
terms of complications. One of the noticeable outcomes of
the present study is that ankle arthritis was found to be sig-
nificantly lower in patients with fibula fixation. However, the
exclusion of previous ankle problems on the injured side of
the patients was based solely on preoperative CT and patient
anamnesis. Therefore, it may not be eligible to associate
fibula fixation with reduced ankle arthritis. The follow-up
period should be adequate to evaluate the complication rates
such as osteoarthritis and functional disability in the ankle.
In many studies in the literature, the functional outcomes of
the ankle are not mentioned in the surgical treatment of dis-
tal tibiofibular diaphyseal fractures or the follow-up periods
are short in terms of determination of ankle osteoarthritis. In
the present study, the patients were followed for a long time
to observe both ankle osteoarthritis and functional disability.
Our study has some limitations such as retrospective design,
a relatively small number of patients, and lack of randomi-
zation. In addition, the patients without previous ipsilateral
ankle problems were included in the study, but the baseline
AQFAS score was not evaluated before the injury. Although
concomitant ankle bony injuries were excluded using CT,
accompanying ankle ligament injuries or occult chondral
injuries could not be evaluated with magnetic resonance
imaging. Adequate power of the study, mid-term follow-up
(average 56 months) to evaluate ankle instability and arthri-
tis, detailed radiological evaluation, and use of multiple
clinical evaluation scores are the strengths of the present
study. Since there are very few studies evaluating the ankle
functional outcomes in distal third tibia diaphyseal fractures,
the present study would make a significant contribution to
the literature.

In conclusion, fibular fixation not only contributes to
fracture union, early full weight-bearing, and alignment
but also improves ankle functional outcomes in the distal
third tibiofibular fractures treated with IMTN. Although
additional fibular fixation increases the surgery duration,
it can be preferred for better alignment and better ankle
functional outcomes in patients with distal third tibiofibu-
lar fracture.
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