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ABSTRACT
Objective: To analyze the demographic characteristics of patients with articular calcaneal fractures in connection with trauma 
mechanisms and fracture patterns, according to the Sanders and Essex-Lopresti classifications. Materials and Methods: 94 pa-
tients and 111 articular calcaneal fractures were evaluated retrospectively, analyzing the following variables: age, gender, fractured 
side, mechanism of trauma, and associated injuries. The patients were initially evaluated through foot radiographs (anteroposterior 
and lateral) and axial computerized tomography with multiplanar reconstruction. Demographic data were analyzed combined with 
the types of fracture. Results: 94 patients (78 men and 16 women) who presented 105 intra-articular calcaneal fractures (11.7% 
were bilateral) were evaluated. The average age was 40.1±12.5 years. 9.8% of the fractures were caused by high-level falls and 
20.1% by traffic accidents. 9.5% had associated injuries. The patients with bilateral fractures presented more associated injuries 
(p = 0.0123) and the same fracture pattern and Sanders type in both feet. The Sanders classification and Essex Lopresti patterns 
were unrelated to age, gender, and trauma mechanism. Conclusion: Calcaneal fractures are more frequent in male and young 
patients, and the most common trauma mechanism is a high-level fall. Patients with bilateral fractures present a higher rate of as-
sociated injuries and the same Sanders type fracture and Essex-Lopresti pattern in both feet.
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Análisis de las características demográficas de 94 pacientes con fracturas articulares de calcáneo

RESuMEn
Objetivo: Analizar las características demográficas de los pacientes con fracturas articulares de calcáneo en relación con el 
mecanismo del trauma y los patrones fracturarios según las clasificaciones de Sanders y Essex-Lopresti. Materiales y Métodos: 
Se evaluó retrospectivamente a 94 pacientes (111 fracturas articulares de calcáneo). Se analizaron las siguientes variables: edad, 
sexo, lado fracturado, mecanismo del trauma y lesiones asociadas. Al ingresar, se tomaron radiografías de pie, de frente y de 
perfil, y se realizó una tomografía computarizada con reconstrucción multiplanar. Se analizaron los datos demográficos combi-
nándolos con los tipos de fracturas. Resultados: Se evaluó a 94 pacientes (78 hombres y 16 mujeres) que tenían 105 fracturas 
intrarticulares de calcáneo (11,7% bilaterales). La edad promedio era de 40.1 ± 12.5 años. El 79,8% de las fracturas se había 
producido por caída de altura y el 20,1%, por accidente de tránsito. El 9,5% tenía lesiones asociadas. Los pacientes con fracturas 
bilaterales tenían más lesiones asociadas (p = 0,0123) y el mismo patrón fracturario y tipo de Sanders en ambos pies. No hubo 
relación entre la clasificación de Sanders y los patrones de Essex-Lopresti con la edad, el sexo y el mecanismo del trauma. Con-
clusiones: Las fracturas de calcáneo son más frecuentes en hombres y en pacientes jóvenes, y el mecanismo del trauma más 
común es una caída de altura. Los pacientes con fracturas bilaterales tienen una tasa más alta de lesiones asociadas y el mismo 
tipo de fractura según la clasificación de Sanders y el patrón fracturario de Essex-Lopresti en ambos pies.
Palabras clave: Fractura de calcáneo; intrarticulares; características demográficas; epidemiología.
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IntroductIon
Calcaneus fractures represent less than 2% of all fractures, although they are the most frequent tarsus injury.1 

These fractures usually occur in workspaces, the most common trauma mechanism being height falls, and in many 
cases produce sequelae with different kinds of inabilities. As a result, they cause considerable economic losses 
which are out of proportion with the low prevalence of said injury.2 Most studies focus on the various treatments 
and fundamentally on surgical techniques,3,4 but there are few publications on its epidemiology and the demo-
graphic characteristics of patients with calcaneus fractures.5-8

The aim of this study was to analyze the demographic characteristics in a series of 94 patients with intra-articular 
calcaneus fractures, assessing their relation to the trauma mechanism, the fracture patterns according to Essex-
Lopresti, and the Sanders classification.

MaterIals and Methods
We retrospectively evaluated 100 patients with calcaneal joint fractures (111) who were treated at our Service 

between January 2010 and December 2020. Upon admission, anteroposterior and lateral radiographs of the foot 
were taken. In the lateral image, the beam was centered on the medial malleolus; in the anteroposterior image, on 
the medial cuneiform. The beam was parallel in the lateral image, and inclined 15º in the inferior apical direction 
in the anteroposterior image. The distance from the tube to the cassette was 120 cm in both projections. Before 
surgery, a multiplanar computerized tomography was performed with slices <1 mm, in the axial, sagittal and semi-
coronal planes (30° angle), and 3D reconstruction was used.

Six patients with unilateral fractures who had not been fully evaluated upon admission were excluded. The 
demographic data analyzed were: age, sex, fractured side, trauma mechanism, and associated injuries. The Sand-
ers classification was used3 and the fracture patterns were evaluated as “tongue” or “joint depression”, following 
Essex-Lopresti9. The statistical analysis was carried out through descriptive measures (mean and standard devia-
tion, maximum and minimum). The data were loaded into the EPIDAT version 4.2 system. A p-value <0.05 was 
considered significant.

FIndIngs
age and sex

94 patients (78 men and 16 women) with 105 intra-articular calcaneus fractures were evaluated. The average age 
was 40.1 ± 12.5 years (range 18-65). The average age for women was 40.44 ± 13.59 (range 19-57), and for men, 
40 ± 12.33 (range 18-65).

age and unilateral or bilateral fractures
Eighty-three patients (89.3%) had unilateral fractures (46 right and 37 left) and the average age was 41± 13 years 

(range 18-65). Eleven (11.70%) had bilateral fractures and the average age was 35 ± 10 years (range 19-55). The 
right side was predominant (55.4%). There was no difference between the age of men and women, nor between 
age, and unilateral and bilateral fractures.

Trauma mechanism, sex, and unilateral or bilateral fractures
The trauma mechanism was a fall from height in 79.8% of cases and traffic accidents in the rest. All patients with 

bilateral fractures had suffered a height fall. 77.10% of unilateral fractures were due to this mechanism, and the rest 
were due to traffic accidents (Figure 1).

Figure 2 shows trauma mechanisms according to sex. There were no statistically relevant differences between 
the trauma mechanism and the patient’s sex, and between unilateral or bilateral fractures, although bilateral frac-
tures were caused by height falls.

associated injuries
Nine patients (9.5%) had associated injuries (27% with bilateral fractures and 7.2% with unilateral fractures). 

Patients with bilateral fractures presented more associated injuries (p = 0.0123).
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Figure 1. Trauma mechanism for unilateral and bilateral fractures, in all fractures.

Figure 2. Trauma mechanisms according to sex.
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essex-lopresti fracture pattern
53.3% of fractures (56 cases) corresponded to the Essex-Lopresti “joint depression” type. 63.6% were bilateral 

and 50.6% were unilateral. The rest (47.7%) was classified as “tongue” (49.4% unilateral and 36.4% bilateral). Bi-
lateral fractures had the same fracture pattern in both feet, seven of the “joint depression” and four of the “tongue” 
type. The age of patients with the “joint depression” fracture type was 40.67 ± 13.10 years; for “tongue” fracture 
patients, it was 40.04 ± 12.41 years. 81% of patients with “joint depression” fractures were men, and 84% of 
patients with “tongue” fractures were men. There was no difference between Essex-Lopresti fracture pattern, and 
age, sex and trauma mechanism (Figures 3 and 4).

Figure 3. Distribution according to Essex-Lopresti fracture pattern into unilateral, bilateral, and total fractures.
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Figure 4. Essex-Lopresti fracture pattern according to trauma mechanism and sex.
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sanders classification
Regarding the Sanders classification, 66 unilateral fractures were type II (79.5%); 15, type III (18%); and two, 

type IV (2.4%). The subtype IIA was the most frequent (63%). As regards bilateral fractures, 18 (82%) were type 
II and four, type III (18%); subtype IIA was the most frequent (50%). Bilateral fractures shared the same Sanders 
type in both feet. Nine patients were observed to have Sanders type II fractures, and two were type III. The Sanders 
types were fully matching, but not in every subtype: only in subtypes IIC and IIAB. 80% of type II, 82% of type III, 
and 100% of type IV fractures corresponded to men. The average age of patients with type II fractures was 39.7 ± 
11.8 years; for those with type III, it was 42.9 ± 13.8 years; and for those with type IV, 44.5 ± 28.9. There was no 
link between Sanders classification, and age, sex and trauma mechanism (Figure 5).

Figure 5. Sanders classification distribution according to trauma mechanism and sex.
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dIscussIon
Calcaneus fractures account for 2% of all fractures and most occur in adults. The treatment is still controversial, 

as similar results have been published for conservative and surgical management.10,11

The analysis of our series shows that most patients are men (82%) and, according to the literature, this injury 
occurs more commonly in workspaces.8  The average age of the patients was 40.1 ± 12.5 years, with no statistically 
relevant differences between both sexes, a similar figure to those previously published.6,7

In these fractures, bilaterality was 7-13%.2,12  Although there are no demographic differences between patients 
with unilateral and bilateral fractures, the latter could be more prevalent among younger adults.3  In our series, all 
of them were caused by height falls in workspaces, predominantly on men (63%). These account for 11.7% of the 
entire series.

The two most common trauma mechanisms are height falls and traffic accidents.6-8 In Atkins’s series, height falls 
amounted to 91%. In our analysis, we observed that 79.8% of unilateral and all bilateral fractures owed to height 
falls. The trauma mechanism was similar for both sexes.
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According to the different publications, the presence of associated injuries is very variable. Bohl et al.8 commu-
nicate a 77% of associated injuries; Mitchell et al.,6 a 22%; and Benson et al.,7 a 93%. In our series, 9.5% had as-
sociated injuries. In bilateral fractures, the rate of associated injuries was higher (27%) than in unilateral fractures. 
This is explained by higher-energy traumas.

When the fracture pattern was analyzed based on Essex-Lopresti,9 a similar distribution was observed in all 
fractures, of both the “tongue” and “joint depression” types. In bilateral fractures, the predominant fracture pattern 
was the “joint depression” type (63.6%). No correlation between this classification, and age, trauma mechanism 
and sex was found. We did observe that bilateral fractures presented the same fracture pattern in both feet.

A prevalence of Sanders type II fractures was detected in both unilateral (79.5%) and bilateral (82%) cases, 
while type III fractures amounted to 18% in both. Bilateral fractures shared the same Sanders type in both feet, but 
not the same subtype. No correlation between this classification, and age, trauma mechanism and sex was found.

One of the limitations of this series is its retrospective design, but the number of patients is significant.

conclusIons
The analysis of our series allows us to conclude that calcaneus fractures are more frequent in males and young 

patients, and that the most common trauma mechanism is a height fall. In patients with bilateral fractures, the rate 
of associated injuries is higher, and the type of fracture is the same in both feet, according to the Sanders classifica-
tion and the Essex-Lopresti fracture pattern.
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