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Research Paper
Radiographic and Functional Outcomes of Tibial 
Fixation in Patients With Tibiofibular Fractures

Background: The uncertain significance of tibial fixation in managing concurrent tibiofibular 
fractures, coupled with the epidemiological relevance of this matter, prompted us to undertake 
this study. Our objective was to examine the radiographic and functional results of patients with 
tibiofibular fractures who received tibial fixation exclusively at Rasoul Akram Hospital.

Objectives: This research aims to contribute to a deeper understanding of the underlying 
pathophysiology and to enhance patient quality of life through more effective treatment 
strategies.

Methods: This retrospective cohort study was initiated after obtaining the necessary permits 
from the Ethics Committee of Iran University of Medical Sciences. After matching the 
patients with the inclusion and exclusion criteria, we reviewed their records and radiographic 
information. Information was recorded in a pre-designed checklist based on the study variables. 
After data collection, all patient information was analyzed using SPSS software, version 26.

Results: Of 75 patients studied, 57(76.0%) were male and 18(24.0%) were female, and the 
mean age of the patients was 35.60±11.09 years. In examining the changes in the radiographic 
union scale in tibial (RUST) fractures score during the study, the mean score increased from 
4.21±0.62 at the beginning of the study to 8.59±2.07 at the sixth month and then to 10.57±1.5 at 
the 12th month, which was statistically significant compared to the start of the study (P<0.001). In 
examining the patients’ functional scale, the mean American Orthopedic Foot and Ankle Society 
(AOFAS) score was calculated to be 77.21±9.41. Upon reviewing the relationship between 
variables and radiographic outcome, a statistically significant association was observed between 
gender, smoking, diabetes, and RUST at the 12th month (P<0.05). Specifically, male gender, 
smoking, and diabetes were identified as the three factors associated with poorer radiographic 
outcomes. Additionally, examining the relationship between variables and functional outcome 
revealed a statistically significant association between gender, age group, and diabetes and the 
AOFAS (P<0.05). Specifically, male gender, older age, and diabetes were identified as the three 
factors associated with poorer functional outcomes.
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Introduction

imultaneous fractures of the tibia and 
fibula represent the most prevalent type 
of diaphyseal fractures among long bones. 
These injuries typically result from high-
energy trauma, such as vehicular acci-

dents, or from low-energy twisting mechanisms [1, 2]. 
In contemporary society, the proliferation of transporta-
tion networks and the escalation of vehicle speeds have 
contributed to a rising incidence of these fractures [3, 4]. 

Fractures of the distal tibia constitute 37.8% of all tibial 
fractures [5]. The etiology of these fractures is often at-
tributed to axial or rotational forces applied to the lower 
extremity [6, 7]. Complications associated with tibial 
fractures may include delayed healing or nonunion of the 
fracture. The management of distal tibia fractures fre-
quently presents a significant challenge, with a notable 
incidence of adverse outcomes and complications [8, 9].

Various treatment modalities exist for tibial fractures, 
such as external fixation, intramedullary nailing (IMN), 
and plating [10]. Among these, IMN is frequently em-
ployed due to its ability to maintain extraosseous blood 
circulation, facilitate weight-bearing, and minimize soft 
tissue injury [11].

Biomechanical research indicates that while IMN de-
creases axial weight-bearing capacity, it does not signifi-
cantly differ from plating in terms of torsional stability 
[12]. Furthermore, comparative studies reveal that the 
rates of complications such as infection, malunion, non-
union, and the need for reoperation are comparable be-
tween IMN and plating. Nonetheless, a notable increase 
in malalignment has been associated with IMN [13].

IMN is particularly advocated for distal tibial frac-
tures, as it reduces soft tissue trauma and enables pa-
tients to bear weight on the injured limb to the greatest 
extent possible. Overall, IMN is a prevalent approach 
for managing long bone fractures, offering substantial 
biological and biomechanical advantages. It is often re-

garded as the gold standard for treating closed fractures 
of the femur, tibia, and humeral shaft [14]. The benefits 
of IMN include expedited healing, a lower incidence of 
complications, and reduced risks of poor union and re-
fracture [15, 16].

The management of tibiofibular fractures that do not 
extend to the articular surface has remained a subject of 
debate. IMN, open reduction, and internal fixation uti-
lizing plate application have been recognized as viable 
treatment options. The primary objectives of these inter-
ventions are to achieve union, maintain appropriate bone 
length, ensure alignment, and restore function [17].

Epidemiological data indicate that 77.7% of fibular 
fractures occur concurrently with tibial fractures. The 
concept of fibular fixation as a supplementary treatment 
for fractures of both the tibia and fibula was initially in-
troduced by Morrison et al. [18].

Numerous studies have explored the significance of 
fibular fixation in the context of tibiofibular fractures. 
These investigations suggest that fibular fixation plays a 
crucial role in preventing displacement of the tibial frac-
ture [19]. Additionally, other research has indicated that 
correct plate positioning in fibular fractures enhances 
alignment [20].

Conversely, some studies have reported that fibular 
fixation may result in delayed or nonunion, as it can alle-
viate pressure on the fracture site and hinder the healing 
process [21]. Furthermore, the implementation of open 
reduction and internal fixation of the fibula has been as-
sociated with an increased incidence of wound compli-
cations [22].

The uncertain significance of tibial fixation in manag-
ing concurrent tibiofibular fractures, coupled with the 
epidemiological relevance of this matter, prompted us to 
undertake this study. Our objective was to examine the 
radiographic and functional results of patients with tibio-
fibular fractures who received tibial fixation exclusively 
at Rasoul Akram Hospital, Tehran, Iran. This research 

S

Conclusion: Tibial fixation as a standalone intervention has demonstrated satisfactory 
radiological and functional results in treating patients with tibiofibular fractures. The presence 
of male gender, smoking habits, and diabetes emerged as three significant factors linked to poor 
radiographic outcomes. In contrast, male gender, advanced age, and diabetes were identified 
as three determinants associated with diminished functional outcomes. Recognizing the risk 
factors associated with adverse prognoses in patients can facilitate the selection of the most 
suitable treatment strategies for individual cases and enable the allocation of treatment resources 
according to each patient’s specific needs.
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aims to contribute to a deeper understanding of the un-
derlying pathophysiology and to enhance patient quality 
of life through more effective treatment strategies.

Methods

This retrospective cohort study was initiated after ob-
taining the necessary permits from the Ethics Commit-
tee of Iran University of Medical Sciences. The inclusion 
criteria for entering the study were as follows: Patients 
with tibiofibular fractures who underwent tibial fixa-
tion, referred to Rasoul Akram Hospital between 2017 
and 2022, had reached skeletal maturity, and had been 
treated with an IMN for less than 2 weeks since the 
fracture. Patients with pathological fracture, refracture, 
physical injury, soft tissue or vascular damage, treated 
with a plate or an external fixator, were excluded from 
the study.

After selection of patients based on the inclusion and 
exclusion criteria, we reviewed the patients’ files and ra-
diographic information. The information was recorded 
in a pre-designed checklist based on the study variables. 
Information, including age, gender, underlying diseases, 
radiographic results based on the radiographic union 
scale in tibial (RUST), and functional results based on 
the American Orthopedic Foot and Ankle Society (AO-
FAS) score, was recorded in the patient checklist after 
the fracture. The patient’s radiographs were examined 
and compared before surgery, 6 months later, and 12 
months later.

The degree of tibial union after the fracture was mea-
sured by the RUST. In general, the degree of tibial union 
was classified based on the formation of callus of the 
cortices of the two fractured parts of the tibia towards 
each other and the visibility of the fracture line. The min-
imum RUST score is 4, and the maximum score is 12. A 
score of 4 means that the fracture has not healed, and a 
score of 12 means that a callus has formed at the fracture 
site and the fracture line is not visible.

The degree of patient function after surgery was mea-
sured by the AOFAS score. The score consists of 42 
questions covering 5 domains: Pain (9 questions), daily 
activities (17 questions), sports activities (5 questions), 
4) foot and ankle quality of life (4 questions), and other 
symptoms such as stiffness, edema, and range of motion 
(7 questions). For each question, there are five options, 
each scored on a Likert scale ranging from 0 (never) to 4 
(always). The total score of the AOFAS ranges from 0 to 
100, with 0 indicating the worst outcomes and 100 indi-
cating the best outcomes. The validity and reliability of 

the Persian version of this questionnaire were examined 
and reported to be 0.92 and 0.7, respectively [23]. 

Finally, the collected information was entered into 
SPSS software, version 26 for statistical analysis. The 
qualitative variables were provided using frequency and 
percentage indicators, while quantitative variables were 
presented using Mean±SD indicators. The normality of 
the data was evaluated using the Kolmogorov-Smirnov 
test. To measure the relationship between the variables, 
if the data distribution was normal, parametric tests were 
used; otherwise, the corresponding non-parametric tests 
were employed. Results with a P<0.05 were considered 
significant. 

Results

This study examined 75 patients with tibiofibular frac-
tures who underwent tibial fixation at Rasoul Akram Hos-
pital between 2017 and 2022. In terms of gender distribu-
tion, 57 patients (76.0%) were male and 18(24.0%) were 
female. The mean age of the patients was 35.60±11.09 
years. Thirty-three patients (44.0%) were younger than 35 
years, and 42(56.0%) were older than 35 years. Thirty-one 
patients (41.3%) were smokers. Fourteen patients (18.7%) 
had diabetes, 13(17.3%) had hypertension, and 3(4.0%) 
had chronic kidney disease.

In the study of changes in the radiographic RUST score 
during the study, the mean RUST score increased from 
4.21±0.62 at the beginning of the study to 8.59±2.07 at 
the sixth month and then to 10.57±1.50 at the 12th month, 
which was statistically significant (P<0.001) (Figure 1). 
In the study, the mean AOFAS score was calculated to be 
77.21±9.41 on the patients’ functional scale.

In examining the association between variables and 
radiographic outcome, a statistically significant associa-
tion was observed between gender, smoking, and diabe-
tes with 12th month RUST (P<0.05); such that 12th month 
RUST was significantly lower in men (10.33±1.59 
vs 11.33±0.84; P=0.013), smokers (10.13±1.50 vs 
10.89±1.43; P=0.030), and diabetics (50.9±0.86 vs 
10.82±1.51; P=0.002). Therefore, male gender, smok-
ing, and diabetes were the three factors associated with 
poorer radiographic outcomes. While there was no sta-
tistically significant relationship between age group, hy-
pertension, and chronic kidney disease with radiographic 
outcome (P>0.05) (Table 1).

In examining the association between variables with 
functional outcome, a statistically significant associa-
tion was seen between gender, age group, and diabetes 
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with AOFAS (P<0.05); AOFAS was significantly lower 
in men (75.82±9.98 vs 81.61±5.52; P=0.022), patients 
aged 35 years or older (74.18±10.71 vs 79.60±7.55; 
P=0.012), and patients with diabetes (72.29±3.27 vs 
78.34±9.99; P=0.029). Therefore, male gender, older 
age, and diabetes were the three factors associated with 
poorer functional outcomes. While there was no statis-
tically significant relationship between smoking, hy-
pertension, and chronic kidney disease with functional 
outcome (P>0.05) (Table 2).

Discussion

The unclear implications of tibial fixation in the treat-
ment of simultaneous tibiofibular fractures, along with 
the epidemiological importance of this issue, led us to 
conduct this study. Our goal was to analyze the radio-
graphic and functional outcomes of patients with tibio-
fibular fractures who underwent tibial fixation solely at 
Rasoul Akram Hospital. This research seeks to provide 
insights into the fundamental pathophysiology and to 

Table 1. The statistical relationship between variables and radiographic outcome

Variables
Mean±SD

P
12th Month RUST

Gender
Male 10.33±1.59

0.013
Female 11.33±0.84

Age group (y)
<35 10.81±1.27

0.125
≥35 10.27±1.72

Smoking
Yes 10.13±1.5

0.030
No 10.89±1.43

Diabetes
Yes 9.5±0.86

0.002
No 10.82±1.51

Hypertension
Yes 9.92±1.44

0.085
No 10.71±1.49

Chronic kidney disease
Yes 9.33±2.52

0.145
No 10.63±1.45

Figure 1. Changes in RUST radiographic score during the study
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improve the quality of life by developing more effective 
treatment approaches.

The findings of the current study indicate that tibial 
fixation, as a standalone intervention for patients with 
tibiofibular fractures, yields satisfactory radiological and 
functional results. Male gender, smoking, and diabetes 
were three factors associated with poorer radiographic 
outcomes, and male gender, older age, and diabetes 
were three factors associated with poorer functional out-
comes. Identifying risk factors associated with a poorer 
prognosis in patients could help select the most appropri-
ate treatment option for each patient and allocate treat-
ment resources according to patient needs. Future stud-
ies could also focus on known risk factors and compare 
tibial fixation alone with other treatment methods in the 
group with poorer outcomes.

Compared with other studies, Torkaman et al. conduct-
ed a cross-sectional study in Tehran City, Iran, in 2016 to 
investigate the outcomes of distal tibiofibular fractures 
treated with IMN alone. Therefore, 40 patients with dis-
tal tibiofibular fractures who were candidates for IMN 
surgery were included in the study. The mean duration of 
complete union was 6.34 months. Fourteen patients had 
malunion. No deep infections, compartment syndromes, 
or nerve injuries were observed in any of the patients. 
Therefore, they concluded from this study that the IMN 

method is a suitable method with a high union rate and a 
low complication rate [24].

In the study of fibular fixation, Rouhani et al. con-
ducted a clinical trial in Tabriz City, Iran, in 2012 to 
investigate the role of fibular fixation in treating distal 
one-third tibia fractures. Therefore, 53 patients with si-
multaneous fibular and tibia fractures were included in 
the study and divided into two groups. In the first group, 
fibular fixation was performed, but in the second group, 
it was not. Overall, 7 patients developed malalignment, 
6 of whom were in the control group. In the case group, 
no cases of nonunion were observed, but in the control 
group, three patients developed this complication [25]. 
What is important is a comparative study of these treat-
ment methods with one another, which has not been 
investigated. It is suggested that different treatment op-
tions for simultaneous tibia and fibula fractures be ex-
plored in future studies.

Future studies could compare tibial fixation alone with 
other treatments in patients with poorer treatment out-
comes, focusing on known risk factors. Additionally, ap-
plying the results of this study in clinical practice may 
lead to an improvement in patients’ quality of life.

Table 2. The statistical relationship between variables and functional outcome

Variables
Mean±SD

P
AOFAS

Gender
Male 75.82±9.98

0.022
Female 81.61±5.52

Age group (y)
<35 79.60±7.55

0.012
≥35 74.18±10.71

Smoking
Yes 76.9±10.01

0.813
No 77.43±9.07

Diabetes
Yes 72.29±3.27

0.029
No 78.34±9.99

Hypertension
Yes 76.23±7.74

0.682
No 77.42±9.77

Chronic kidney disease
Yes 69.67±5.13

0.158
No 77.53±9.44

AOFAS: American Orthopedic Foot and Ankle Society. 
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Conclusion

Tibial fixation as a standalone intervention has demon-
strated satisfactory radiological and functional results in 
the treatment of patients with tibiofibular fractures. The 
presence of male gender, smoking habits, and diabetes 
emerged as three significant factors linked to poor ra-
diographic outcomes. In contrast, male gender, advanced 
age, and diabetes were identified as three determinants 
associated with diminished functional outcomes. Recog-
nizing the risk factors associated with adverse prognoses 
in patients can facilitate the selection of the most suit-
able treatment strategies for individual cases and enable 
the allocation of treatment resources according to each 
patient’s specific needs.
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