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Abstract
Background: Tibial plateau fractures are traumatic injuries with severities ranging from nondisplaced to
complicated fractures. This study describes the epidemiological characteristics of patients with tibial
plateau fractures treated in �ve trauma clinics.

Methods: This retrospective, cross-sectional study included 1,165 patients with tibial plateau fractures
treated between December 2015 and May 2017. Subjects were selected from the medical records of �ve
institutions based on the inclusion and exclusion criteria. Age, sex, laterality, fracture type, trauma
mechanism, vehicle type, classi�cation, and associated injuries were assessed via univariate and
bivariate analyses.

Results: In total, 23.3% of patients with tibial fractures treated during the study period had tibial plateau
fractures. Of those affected, 73% were men and 50% were younger than 40 years. Furthermore, 95.7% of
fractures were caused by tra�c accidents, 82.6% of which involved motorcycles. Fractures were closed in
93.1% of cases, and 78% of subjects had associated injuries. The most common fractures, according to
Schatzker classi�cation, were type VI (23%) and V (19.1%) fractures.

Conclusions: Tibial plateau fractures are frequent injuries in our setting and mostly occur in men in their
30s and 40s. These fractures are typically caused by motorcycle tra�c accidents. 

Level of Evidence: IV

Background
Tibial plateau fractures are an important group of traumatic pathologies; their high frequency in recent
years and the severity of complications present challenges for orthopedists [1,2]. Their reported incidence
is approximately 1% of all fractures and 8% of fractures among elderly people [3].

The term “pilon” was �rst used in 1911 by the radiologist Étienne Destot to describe “explosive injuries
with the talus impacting the tibia like a hammer hits a nail” [4]. In 1950, Bonin used the term “plafond”
(ceiling) to describe joint fractures resulting from the impact of the talus on the tibia due to an axial load
[5].

Tibial plateau fractures manifest with various morphological patterns [6], ranging from nondisplaced
closed fractures to complicated fractures with signi�cant soft tissue and neurovascular damage that can
compromise lower limb viability and require complex and extensive treatment [7].

Variations in the clinical presentation of fractures depend on the force of the impact, age of the patient,
and degree of knee �exion at the time of injury [7]. These are important parameters for the initial clinical
assessment of fracture classi�cation and the selection of appropriate therapeutic approach [8].
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Functional results can range from full recovery to gait disturbances and complications, which increase
the functional disabilities and incapacities of patients and affect their well-being and productive capacity,
thereby increasing health-related costs [8].

Complications occur in 13–88% of cases of tibial plateau fractures [1,9]. The most common
complications include the following: super�cial and deep infections in 6.4–16.1% of cases [3, 8,10],
ligament injuries in 20–30% of cases, meniscal injuries in 10–47% of cases, posterior tibial nerve and
external popliteal sciatic nerve involvement in 2–4% of cases [8], and deep vein thrombosis in 1.8–5.6%
of cases [1,10]. Pseudarthrosis of the metaphyseal–diaphyseal junction, joint stiffness with loss of lower
limb mobility, and posttraumatic osteoarthritis are among the late-onset complications of these fractures
[4]. The incidence of posttraumatic osteoarthritis has been reported to be particularly high, and Jagdev et
al. [11], Manidakis et al. [10], and Vega et al. [8] identi�ed osteoarthritis in 73.34%, 26.4%, and 24% of
cases, respectively.

The increased frequency of tibial plateau fractures and their multiple complications highlight the high
impact of this pathology on public health. Therefore, the speci�c characteristics of these patients must
be determined. Accordingly, this study aimed to describe the epidemiological characteristics of patients
diagnosed with tibial plateau fractures treated at �ve Colombian clinics from 2015 to 2017.

Methods
This descriptive, retrospective, cross-sectional study included 1,165 patients with tibial plateau fractures
treated between December 1, 2015, and May 31, 2017, at �ve Colombian clinics.

The participants were selected by searching the medical records in the information systems of the
respective institutions for the codes CUPS 773705, SOAT 13580, and tibial osteosynthesis, which led to
the identi�cation of 4,426 patients with tibial fractures treated during this period. The clinical histories of
these patients were reviewed, and 1,165 cases were selected based on the inclusion and exclusion
criteria.

The inclusion criteria were a diagnosis of tibial plateau fracture con�rmed by X-ray, tomography, or an
orthopedic doctor with complete records of the variables assessed in this study. Cases with immature
skeletons, metabolic bone disease, and isolated tibial spine fractures and those without knee tomography
in their diagnostic examinations were excluded from this study.

This study was approved by the institutional ethics committee in accordance with the current regulations
under Resolution 8430 of 1993 of the Ministry of Health of Colombia considering that this work
presented no risk to the participants. This study complied with the principles of the Declaration of
Helsinki and the International Council for Harmonisation of Technical Requirements for Pharmaceuticals
for Human Use, thereby respecting the dignity and protecting the rights and well-being of the people. As a
no-risk study, informed consent was not required.
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The collected data were processed using IBM SPSS Statistics for Windows, version 25.0. For this
purpose, an Excel database was constructed, describing the absolute and relative frequencies of the
study variables as well as the measures of central tendency and dispersion. Depending on the variable,
normality tests were performed using Kolmogorov–Smirnov test. Chi-squared and Wilcoxon–Mann–
Whitney tests were used for comparisons. Statistical signi�cance was indicated by p < 0.05, and the
parameters were estimated with a 95.0% con�dence level.

The variables considered for the analysis included both sociodemographic factors (age and sex,
characteristics of the affected individual, and type of vehicle involved) and clinical factors (trauma
mechanism, fracture type, injury laterality, associated injuries, and fracture classi�cation).

Tibial plateau fractures were classi�ed according to Schatzker classi�cation [12] following radiological
and morphological evaluation. This classi�cation includes six types of fractures, with each numerical
increase representing an increase in injury severity; after determining the injury severity, treatment plans
were established [2] (Table 1).

Results
In total, 23.3% (1.165) of patients with tibial fractures treated in the �ve trauma clinics during the study
period had tibial plateau fractures.

Table 1 shows that a higher proportion of these fractures occurred in men (73%) than in women (27%);
moreover, 50% of the affected individuals were younger than 40 years of age (interquartile range = 20).
Furthermore, 95.7% of the fractures were caused by tra�c accidents, 82.6% of which were associated
with motorcycles. Closed fractures were the most common fracture type, accounting for 93.1% of the
fractures, with 53% of the fractures occurring in the left leg and 78% of the subjects presenting with
fracture-associated ligament and meniscal injuries.

Graph 1 shows that in women, these fractures were most common among those aged 20–29 years and
30–39 years (29%). Conversely, in men, they were most common among those aged 30–39 years (26%)
and 40–49 years (25%). Tra�c accidents resulted in a higher number of tibial plateau fractures in men
(73.3%) than in women (26.7%) (p = 0.03). Similarly, men had a higher number of associated meniscal
and ligament injuries than women (75.3%) (p = 0.003). No signi�cant differences in other prevalence
rates between sexes were observed (Table 2). The most common tibial plateau fractures were Schatzker
type VI (23%), type V (19%), and type II (18.1%) (Graph 2).

Graph 3 presents the percentages of fracture types reported by other authors, including Schatzker in 1975
[12], Zhu et al. in 2012 [13], and Albuquerque et al. in 2013 [14], as well as those observed in this study.
Schatzker reported a higher frequency of low-energy type II (25%) and III (36%) fractures, similar to Zhu et
al., who also reported a higher prevalence of low-energy type II (35%) and IV (25%) fractures. Albuquerque
et al. reported a higher frequency of type II (35.1%) and VI (20.1%) fractures, whereas high-energy type VI
(23%) and V (19%) fractures were the most common in the present study.
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Graph 4 shows the percentages of tibial plateau fractures based on the degree of severity reported
previously and in the present study, highlighting the higher percentages of bicondylar fractures in this
study (42%) than those reported by Schatzker et al. (23%) [12], Zhu et al. (26%) [13], and Albuquerque et
al. (36%) [14].

Discussion
The percentage of tibial plateau fractures observed in this study is higher than that reported in the
literature [2,3]. This shows that this type of injury is common in our setting, most likely as a result of the
increase in tra�c accidents in Colombia in recent years, which is related to the increased use of
motorized vehicles, particularly motorcycles, and the risky acts of drivers [3,8,13,14]. A Forensis report
revealed that 45,806 people were injured in tra�c accidents in Colombia in 2015, of which 54.9% involved
motorcycles [15]. In 2018, the National Road Safety Observatory (Observatorio Nacional de Seguridad
Vial; ONSV) reported that 6,476 people died and 37,213 people were injured in road accidents in Colombia
and that the most affected victims were motorcycle users, accounting for 48.3% of the total deaths and
56% of the total number of injured people [14].

In our study, these fractures primarily affected younger people in their 30s and 40s, who were
economically active and mostly men, corroborating the reports of Vega et al. [8] in Bogotá, Colombia, in
2013 and Albuquerque et al. [14] in Brazil in 2013. These �ndings could be explained by the higher
exposure of young men to tra�c accidents according to ONSV, with a ratio of approximately 1.6 men for
every woman injured in tra�c accidents [16]. These accidents decrease patients’ productive capacity and
increase costs resulting from disabilities and rehabilitation treatment.

Another key �nding of this study was the higher percentage of high-energy Schatzker type VI and V tibial
plateau fractures, with a ratio between the percentages of high- and low-energy fractures being 58/42,
which was in contrast to the ratios of 77/23, 73/26, and 64/36 in the studies by Schatzker et al. [12], Zhu
et al. [13], and Albuquerque et al. [14], respectively. The results highlight the considerable increase in high-
energy fractures in our setting. These fractures are characterized by compromised tibial plateaus and
increased soft tissue injury around the knee [14], which are closely related to the high-energy trauma
mechanism.

In our study, the percentage of bicondylar injuries was higher (42%) than that reported by Schatzker et al.
(23%) [12], Zhu et al. (26%) [13], and Albuquerque et al. (36%) [14], demonstrating the variations in this
type of fracture. The increase in more complex injuries has a high impact on public health owing to their
serious complications, which require management in specialized trauma care centers for a timely and
accurate diagnosis to establish adequate treatment and rehabilitation strategies [3].

Conclusions
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Tibial plateau fractures are common injuries in our setting, primarily occurring in men in their 30s and
40s, and are most often caused by motorcycle tra�c accidents.

The frequency of high-energy Schatzker V and VI fractures was higher in this study than in other
published studies.

Because of the complexity of these injuries, their management in specialized trauma centers should be
considered under comprehensive fracture management strategies, guaranteeing a long-term follow-up of
patients undergoing surgical treatment for tibial plateau fractures.
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Figure 1

See image above for �gure legend.
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Figure 2

See image above for �gure legend.
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Figure 3

See image above for �gure legend.
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Figure 4

See image above for �gure legend.


