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Epidemiological study of calcaneal fractures
Estudo epidemioldgico das fraturas de calcaneo

Rafael Mauricio Beletato!, Sergio Damiao dos Santos Prata’, Marco Antonio Gigliori Rizzo'

ABSTRACT

Objective: To analyze epidemiological characteristics of patients with
calcaneal fractures. Methods: We included 181 medical records of
patients diagnosed with calcaneal fracture from September 2008 to
December 2015. Parameters analyzed were associated with patient’s
characteristics, trauma mechanism, if open or closed fracture, period
of the day, seasonality, preoperative radiographic evaluation, Essex-
Lopresti and Sanders classification, type of treatment and technique
used. Results: Of patients included, 84% were white, 58.1% did not
attend high school. Incidence of calcaneal fractures was 89.5% in men
mean aged 43 years. There was no statistical significance concerning
laterality, 8.8% of fractures were bilateral, and 74.6% of them occurred
in the afternoon. The most frequent mechanism of injury was fall
from a height (90.1%). According to Sanders classification type 3
AC fractures occurred in 41.6% of patients. Conclusion: Calcaneal
fractures affect more often men working for construction companies,
who are at productive period of life, and did not attend high school.
Most frequent trauma mechanism was fall from a height.
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INTRODUCTION

Calcaneal fracture is considered complex when com-
pared with other fractures, and it accounts for about 60%
of tarsal fractures and 2% of bone fractures.? Anatomic
characteristics, such as not very dense trabecular structu-
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RESUMO

Objetivo: Analisar as caracteristicas epidemioldgicas de pacientes
com fraturas de calcaneo. Métodos: Foram analisados 181 prontuarios
de pacientes atendidos com o diagnostico de fratura de calcaneo
no periodo de setembro de 2008 a agosto de 2015. Os parametros
analisados estiveram relacionados as caracteristicas do paciente, ao
mecanismo de trauma, as fraturas associadas, se aberta ou fechada,
ao periodo do dia, a sazonalidade, a avaliacdo radiografica pré-
-operatoria, as classificacdes de Essex-Lopresti e Sanders, ao tipo de
tratamento e a técnica utilizada. Resultados: Dentre os pacientes da
amostra, 84% eram brancos e 58,1% n&o tinham iniciado o Ensino
Médio. As fraturas de calcaneo tiveram incidéncia de 89,5% no sexo
masculino, com média de idade de 43 anos. Nao houve significado
estatistico quanto a lateralidade, sendo que 8,8% foram bilaterais e
74,6% ocorreram no periodo vespertino. O mecanismo de trauma
mais frequente foi a queda de altura (90,1%). Conforme a classificacao
de Sanders, as fraturas do tipo 3 AC ocorreram em 41,6%. Conclusao:
As fraturas de calcaneo acometeram principalmente pacientes do
sexo masculino, em fase produtiva, se fizeram mais presentes em
trabalhadores da construcéo civil, e que ndo cursaram o Ensino Médio.
O mecanismo de trauma mais frequente foi a queda de altura.

Descritores:
Calcaneo/lesdes; Fraturas/epidemiologia

re, thin cortical bones and vulnerable position of hindfoot
makes this bone highly susceptible to fractures.®¥ Fractures
of the calcaneus occur mainly in men aged 21 to 40 years
(roughly 80% to 90% of cases) and primarily affect indus-
trial workers.®® Calcaneus fractures can be bilateral in up
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to 20% of cases.” These fractures are associated with lumbar
spine fractures in 10% and with other fractures of the lower
limbs in up to 26% of cases.®

Two distinct trauma mechanisms can provoke calca-
neal fractures: one via right vertical compression and the
other by a combination of compression and movement of
hindfoot equinus-valgus.'”

Initial radiographic assessment includes profile radio-
graphy of the anterosuperior aspect of the hindfoot and
the Harris-Beath axial view."” Computed tomography (CT)
is indicated when radiography shows an intra-articular
trait; CT enables analysis of the subtalar and calcaneocu-
boid joints with greater accuracy and, when results are in-
terpreted correctly, guides the treatment and prognosis of
the injury.0213

In 1952, Essex-Lopresti’® developed a radiological classi-
fication dividing calcaneal fractures into extra- and intra-
articular categories. Articular fractures make up approxi-
mately 75% of cases and are subdivided into tong type and
central depression type.

In 1993, Sanders"'® developed a tomographic classifi-
cation based on coronal cuts of the posterior facet of the
calcaneus. Sanders’ classification is based on many fracture
traits and their location in relation to calcaneal tuberosity.

The traditional treatment method is indicated in cases
without deviation and joint depression. Surgery is indica-
ted in anatomic reduction by opening surgery, and internal
fixation is indicated in cases of deviation of fragments of
the joint surface. Closed reduction with percutaneous fi-
xation of Essex-Lopresti type and arthrodesis can be also
used, according to the type of fracture and its indication.!”

Possible complications, after opening reduction and in-
ternal fixation of calcaneal fractures, are development of
skin necrosis, hematomas and infections that occur becau-
se of fragile skin covering, especially in its lateral portion.
The incidence of skin necrosis ranges between 2% and
11%, and infection of soft parts from 1.3% to 7%, with ex-
tended lateral access.®

The paucity of studies in the Brazilian national litera-
ture on epidemiology of calcaneus fractures prompted an
in-depth study to obtain more information on these fractu-
res. This study sought to analyze the epidemiologic charac-
teristics of calcaneus fractures.

METHODS

This retrospective study used 181 medical records of
patients diagnosed with calcaneus fracture from September

2008 to December 2015 and who were seen at Hospital
Santa Marcelina, Sdo Paulo, Brazil. Parameters analyzed
were age, sex, laterality, skin color, profession, level of edu-
cation, trauma mechanism, associated fractures, open or
closed method, period of the day, season, preoperative ra-
diographic evaluation (Bohler and Gissane angles), Essex-
Lopresti and Sanders classification, type of treatment and
technique used.
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RESULTS

Of 181 patients with calcaneal fracture who were evalua-
ted, 74.6% had sustained the fracture in the afternoon (Ta-
ble 1), 84% were white, 13.8% were Pardo, and 2.2% were
black; 58.1% did not attend high school.

Most of individuals worked in the construction field;
such jobs accounted for 31% of fractures, 13.3% of which
occurred in the masonry field. There was no statistical diffe-
rence concerning seasonality (Table 2) and laterality. The
right side was affected in 83 patients (45.9%) and left side
in 82 patients (45.3%); 16 patients (8.8%) had bilateral frac-
tures (Tables 2 and 3).

The incidence of calcaneal fractures among men was
89.5%, a proportion of 8.5:1 compared with women. The
mean patient age was 43 years (range, 10 to 83 years; stan-
dard deviation, 15.3).

The most frequent trauma mechanism was fall from a
height (90.1%), followed by automobile accident (4.4%)
(Table 3).

In 171 patients (94.5%), fractures were closed; 10 had
open fractures (94.5%). Associated fractures occurred in
8.3% of the sample, and the most frequent such fracture
was of the lumbar spine (9 patients), followed by fractu-
res of the tibial plateau (4 patients) and proximal femur
(2 patients).

Table 1 | Distribution of fractures according to time of day

Time of day n (%) P value
Morning 30 (16.6) <0.001
Night 16 (8.8) <0.001
Afternoon 135 (74.6) Ref.

Table 2 | Distribution of fractures according to season

Season n (%) P value
Winter 47 (26.0) 0.294
Fall 34(18.8) 0.007
Spring 44 (24.3) 0.158
Summer 56 (30.9) Ref.
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In radiographic assessment before the surgery, the mean
Bohler angle was 22.4° and the mean Gissane angle was
112.4°. The Essex-Loprest classification was applied to 197
fractures of the calcaneus (including bilateral cases), and
113 fractures (57.36%) were intra-articular.

The Sanders classification was used in intra-articular
fractures, and the most common fracture was type 3AC,
which occurred in 41.6% of fractures (Table 4), followed by
type 3AB fractures in 18.6% of cases.

Surgical treatment was needed in 55.87% of patients.
The most frequently used technique was open reduction
and internal fixation with plate and screw (92.6% of surgi-
cal cases).

Table 3 | Distribution of fractures according to trauma mechanism

Mechanism n (%) P value
Automobile accident 8(4.4) <0.001
Run over 2(1.1) <0.001
Sprain 5(2.8) <0.001
Smashing 1(0.6) <0.001
Explosion 1(0.6) <0.001
Fall from height 163 (90.1) Ref.

Kick 1(0.6) <0.001

Table 4 | Distribution according to Sanders classification

Sanders n (%) P value
1 8(7.0) <0.001
2A 9(8) <0.001
2B 10 (8.9) <0.001
2C 8(7.1) <0.001
3AB 21(18.6) <0.001
3AC 47 (41.6) Ref.
3BC 6(5.3) <0.001
4 4(3.5) <0.001
Total 113

DISCUSSION

A total of 181 patients were assisted at our service and
197 calcaneal fractures were assisted in the emergency de-
partment from September 2008 to August 2015 (83 months),
corresponding to an incidence of 24.6 fractures yearly.

Of the total, 94.5% of patients had closed fractures and
only 5.5% patients had exposed fractures. Heieret et al.,"?
over 8 years of follow-up, evaluated 503 calcaneal fractu-
res, 43 of which were open (8.5%).

Although less frequent, calcaneal fractures occur pre-
dominantly in economically active men. Rehabilitation of
these patient might take years and therefore pose a large
economic burden on society.®>® These patients can remain
unable to work for up to 3 years after the injury.®?

In our analysis, the incidence of this fracture was highest
among men (89.5% of patients), mean age of 43 years. In
a study by Paula et al.??among 71 patients with calcaneal
deviated intra-articular fractures, 88.73% of patients were
men, with a mean age of 41.41 years. Mitchell et al.® after
a follow-up of 126 months (January 1995 to June 2005),
analyzed 752 calcaneal fractures and observed an inciden-
ce of 11.5/100,000 per year. The incidence of fracture in
men was 16.5/100,000 per year, and occurrence was greater
among those aged 20 to 29 years.

A divergence found in our study compared with the
literature was the incidence of associated fractures; 5%
of our patients had a lumbar spine fracture and 4.4% had
fractures of a lower limb. Thordarson et al.?® estimated that
about 10% of patients with calcaneal fractures also had
fracture of the lumbar spine and 26% had associated frac-
tures in a lower limb.

The most frequently described trauma mechanism in
the literature is fall from a height with axial trauma over the
calcaneus.”? In our study, the incidence of fractures of fall
from a height was 90.1%, followed by automobile accident
(4.4%); this differs from findings of Mitchel and colleagues’
study,®® which observed that only 71.5% of fractures were
caused by fall from a height, 64.3% of which were falls from
heights greater than 1.8 meters. However, fall from a height
remains the main cause of these fractures.

We classified fractures radiographically using the Essex-
Lopresti classification; 55.32% of them were depression
type, a percentage similar to that reported by Kuschnaroff
Contreras etal.,* who reported that about 60% of fractures
were depression type. When Sanders tomography classifi-
cation was used for calcaneal deviated intra-articular frac-
tures, we verified that most fractures were type 3 (46.66%)
and 26.66% were type 3BC. In our study, fractures classi-
fied as Sanders type 3 were found in 65.6% of the sample;
among this group, 41.6% were classified as type 3AC.

Kuschnaroff Contreras et al.?” reported a mean of pre-
operative values of Bohlerde of 9.73+15.09 and mean of
values of Gissane angle of 117.06£9.44. In our study, the
mean Bohler angle was 22.4+1.3, with coefficient ranging
from 41%, and mean Gissane angle was 112.4+1.9, with
coefficient ranging from 12%. We highlight that a ranging
coefficient lower than 50% indicates low variability and,
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consequently, homogeneity of results. According to Essex-
Lopresti, a greater Bohler angle

after surgery is a prognostic factor indicating better re-
sults with surgical treatment.®¥

Treatment of calcaneal fractures is still controversial.
Some authors support open treatment and believe it yields
good functional results over the long term and prevents
surgical complications.??% However, other authors advo-
cate closed treatment and believe that reestablishment of
the form and joint congruence of the calcaneus can pre-
vent late complications.®3? In our sample, surgical treatment
was used in 109 patients (55.87%), and the most frequently
used technique was open reduction and internal fixation
with plates and screws (92.6% of cases).

Analysis of our data shows that calcaneus fractures, al-
though making up a small proportion of al fractures assis-
ted in the orthopedic and traumatology emergency de-
partments, must be treat correctly and precisely because
they most often affect economically active young adult
men. If these fractures are not treated adequately, limita-
tions and prolonged sick leaves may occur.

This study helped us to recognize the epidemiologic
profile of fractures assisted at our service.

CONCLUSION

Calcaneal fractures assisted at our service occurred mainly
among men with a mean age of 43 years. Most cases happe-
ned in the afternoon, and the work area most associated
with the fractures was construction. The main cause was
fall from a height, and associated fractures were seen. The
most common fracture was Sanders type 3AC.
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