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ABSTRACT

Objective: To evaluate patients who received conservative treatment for a displaced intra-articular calcaneal fracture and to correlate the clinical-
functional outcomes with the calcaneus shape measured using radiographs at the last outpatient visit.

Methods: A retrospective study was performed with patients who suffered calcaneal bone fractures and were treated nonsurgically between
2006 and 2016. Radiographic (Bohler’s and Gissane’s angles, calcaneal width, talar declination angle, and calcaneal pitch) and clinical-functional
parameters (American Orthopedic Foot and Ankle Society (AOFAS) and visual analog scale (VAS) pain scores and personal satisfaction) were
evaluated.

Results: We found no relationship between the measured angles and the clinical-functional outcomes.

Conclusion: Despite the small number of cases evaluated in this study, the clinical-functional ankle and hindfoot AOFAS scale score was
considered satisfactory in most cases. We found no relationship between the calcaneus shape measured using radiographic parameters and the
clinical-functional outcome.

Level of Evidence IV; Therapeutic Studies; Case Series.
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RESUMO

Objetivo: Avaliar os pacientes que receberam tratamento conservador para a fratura do calcaneo intra-articular desviada e correlacionar o
resultado clinico funcional com o formato do calcaneo, medido utilizando-se radiografias do ultimo atendimento ambulatorial.

Métodos: Estudo retrospectivo com pacientes que sofreram fratura do osso calcaneo e foram tratados de forma nao cirdrgica no periodo
compreendido entre 2006 e 2016. Foram avaliados parametros radiograficos (dngulos de Bohlere Gissane, alargamento do retropé, declinagao do
talus, calcaneo-solo) e clinico-funcional (AOFAS, EVAD e satisfacao pessoal).

Resultado: Nao encontramos relagao entre os angulos mensurados e o resultado clinico funcional obtido.

Conclusao: Apesar do pequeno nimero de casos avaliados neste estudo, o resultado clinico-funcional segundo a escala da AOFAS para tornozelo
e retropé foi considerado satisfatério na maioria dos casos. Nao encontramos qualquer relagdo entre o formato do calcaneo, medido utilizando-se
parametros radiograficos, e o resultado clinico funcional.

Nivel de Evidéncia IV; Estudos Terapéuticos; Série de Casos.
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How to cite this article: Lucena IF, Costa MT. Conservative treatment of intra-articular calcaneal fracture: a retrospective analysis. Sci J Foot Ankle.
2019;13(3):198-204.

Work performed at the Departamento de Ortopedia e Traumatologia da Santa Casa de Misericérdia de Sao Paulo, Séo Paulo, SP, Brazil.

Correspondence: Igor Freitas de Lucena. Avenida Rui Barbosa, n° 255, apto 1000 — Meireles — CEP: 60115220 - Fortaleza, CE, Brazil.
E-mail: idelucena@gmail.com

Conflicts of interest: none. Source of funding: none.

Date received: March 15, 2019. Date accepted: July 05, 2019. Online: September 03, 2019.

[@Wom

Copyright © 2019 SciJFootAnkle

198  sciJ Foot Ankle. 2019;13(3):198-204


https://creativecommons.org/licenses/by/4.0/
mailto:idelucena@gmail.com

Lucena et al. Conservative treatment of intra-articular calcaneal fracture: a retrospective analysis

INTRODUCTION

Fracture of the calcaneus is the most common fracture
of the tarsal bones and mainly affects economically acti-
ve young adults. However, the indications for surgical and
conservative treatment are still under discussiont". Al-
though surgical treatment can restore the calcaneal ana-
tomy after surgery in most cases, the number of compli-
cations is higher than that of conservative treatment®?>9,
especially surgical wound complications. Adequate selec-
tion of patients for surgical treatment, such as indicating
conservative treatment for those with a greater chance of
surgical complications, is an object of study in the literature®.
Smokers® and patients who use illicit substances and do
not follow medical instructions have a greater chance of
surgical complications, and thus conservative treatment
may be a better option for this group of patients®'%™,

However, a report has indicated have that preservation
of the calcaneus shape is an important prognostic factor
in these fractures!'?. The main indicator of shape preserva-
tion is Bohler's angle®'91319, which is not restored with con-
servative treatment. In an attempt to avoid some surgical
wound complications and improve the calcaneus shape,
some authors have proposed surgery protocols to reduce
and fix calcaneal fractures using small access incisions®')
or even percutaneous surgeries®'®,

The objective of this study was to evaluate patients
with a displaced intra-articular calcaneal fracture who re-
ceived conservative treatment due to clinical contraindica-
tion and to assess the correlation of the clinical-functional
outcome with the calcaneus shape measured using radio-
graphs from the last outpatient visit. Our hypothesis is that
patients with greater calcaneus deformity will have worse
clinical-functional outcomes.

METHODS

This study was approved by the Research Ethics Com-
mittee with registration in the Brazil Platform under CAAE
number: 08971018.4.0000.5479. This study was retrospec-
tive and observational and met the human and animal
rights requirements.

Medical records of patients who suffered displaced
intra-articular calcaneal fractures and were treated conser-
vatively (without surgery) between 2006 and 2016 were
analyzed. We used the last outpatient evaluation perfor-
med and the respective radiographs as the outcome. The
inclusion criteria were patients aged 18 years or older with
a displaced intra-articular calcaneal fracture without spinal
cord injury who were nondiabetic, underwent conservative

treatment with a short leg cast, and attended outpatient
follow-up for at least two years.

During the cited period, 200 patients were registered
in our institution with an intra-articular calcaneal fracture,
but only 11 of these patients (14 feet, including 9 males and
2 females with a mean age of 48 years) met the selection
criteria and had sufficient data for analysis (protocols and
radiographs). Nine fractures occurred on the right side, and
five fractures occurred on the left side. The trauma mecha-
nism of all fractures was a fall from height, on average from
three meters. The average follow-up period was five years
(range from two to 10 years). The indication for conserva-
tive treatment in this sample was smoking and/or drug
use, patients who attempted suicide, and patients who did
not follow medical recommendations. The patients used a
short leg cast for six weeks without weight bearing, follo-
wed by partial weight bearing protected with the same
type of cast for six weeks. After this period, the cast was
removed, and the patient was referred to physical therapy
for gait training, increased mobility, and strengthening.

To evaluate the clinical-functional outcomes, we collec-
ted the AOFAS (American Orthopedic Foot and Ankle So-
ciety) hindfoot and ankle score(”, which is routinely collec-
ted at the outpatient clinic. We also used the visual analog
scale for pain (VAS pain); a score of zero indicated that the
patient had no pain, and a score of 10 indicated the worst
pain possible. We evaluated the patients’ personal satis-
faction with the outcome based on four possible answers:
completely satisfied, satisfied with minor restrictions, satis-
fied with major restrictions, and dissatisfied.

To evaluate the anatomical deformity produced by the
fracture, we used the following parameters in the dorso-
plantar, profile, and axial radiographs of the leg-foot with
weight bearing performed at the last documented outpa-
tient visit: Gissane’s angle, Bohler’s angle, talar declination
angle, calcaneal pitch, and calcaneal width in the leg-foot
axial radiograph®.

The leg-foot radiograph was taken with both feet on
the same radiographic film in all cases, which allowed us to
use the contralateral side as the normal standard. However,
for several patients, we did not obtain the radiographs in
the profile view with weight bearing on the contralateral
side; therefore, we decided to use the parameters descri-
bed in the literature as the normal standard for compari-
son. We considered the following ranges described in the
literature as normal: Bohler’s angle from 20 to 40 degrees,
Gissane’s angle from 120 to 145 degrees, talar declination
angle from 95 to 105 degrees, and calcaneal pitch from 15
to 25 degrees.
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To analyze the effect of the residual calcaneal anatomy
deformity on the clinical-functional outcome following
conservative treatment, we compared the AOFAS scale
hindfoot and ankle and VAS Pain scores and the level of
personal satisfaction of the patients at the last outpatient
visit with the obtained angles, which were classified into
the following two groups: angle values considered normal
(without angular deformity) and outside of the normal ran-
ge (with angular deformity). We considered patients who
obtained an AOFAS score greater than or equal to 70 points
to have achieved a good clinical-functional outcome. A
score below this threshold was considered poor by the au-
thors. We also divided the patients into two groups using
the VAS pain score (scores equal to or less than 5 points
and greater than 5 points). We compared these results with
the aforementioned radiographic values and analyzed the
associations using Student’s t-test.

RESULTS

The mean Bohler’s angle measured on the radiogra-
ph with weight bearing was 13 degrees (standard devia-
tion=3.24; median=13.5). Gissane’s angle and the calcaneal
pitchhad mean values of 125 (standard deviation=10.32; me-
dian=122) and 20 (standard deviation=3.09; median=17.5)
degrees, respectively. The mean talar declination angle
was 95 degrees (standard deviation=4.84; median=93).
The mean AOFAS score for the ankle and hindfoot was
73.8 points (standard deviation=7.13; median=71.5). All
patients reported being satisfied, albeit with some restric-
tions. Residual pain was a frequent complaint and had a
mean score of 3.6 points (standard deviation=1.01; me-
dian=3.5) on the VAS Pain.

Bohler’s angle was altered in all cases; however, even
with this altered angle, 10 of the 14 feet had AOFAS hin-
dfoot and ankle scores greater than or equal to 70 points
(Table 1). Therefore, we did not find a relationship between
an altered Bohler’s angle and a better clinical-functional
outcome according to the AOFAS score (P=1.62; Student’s
t-test). Table 2 shows the results obtained for Gissane’s an-
gle, which was considered normal in 11 of the 14 cases. We
also found no relationship between the measured angle va-
lues and the clinical-functional outcome (P=1.24; Student’s
t-test). None of the other studied parameters, including the
calcaneal pitch, talar declination angle, and calcaneal width,
was directly correlated with the AOFAS score.

Moreover, we did not find any direct relationship between
pain measured with the VAS pain as a comparison parame-
ter and the obtained angle values.
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When we asked the patients about personal satisfac-
tion with the treatment performed, all 12 patients said
they were satisfied but had minor restrictions. Again, this
response had no direct relationship with the angle values
measured on the final radiograph.

DISCUSSION

Treatment of displaced intra-articular calcaneal fractu-
res is controversial'®. Although some studies have shown
some superiority of surgical treatment, especially with
regard to early return to work and a lower chance of de-
veloping talocalcaneal arthritis, the worst results are also
related to this treatment modality when complications arise
in the surgical wound, such as infection-311121520 Stydies
comparing the outcomes of conservative and surgical
treatment, including some meta-analyses, suggest that
surgery is not the most appropriate treatment for patients
with comorbidities, such as diabetes or peripheral vascu-
lar disease, smokers, and patients who most likely will not
follow medical recommendations during the postoperative
period, due to an increased risk of complications8111821),
This recommendation was adopted in the protocol for the
treatment of displaced intra-articular calcaneal fractures in
our hospital. We also included those who attempted suicide
in this category, because we considered that this group had
little chance of following the medical recommendations

Table 1. MMeasurement of Bohler’s angle on the profile radio-
graph of the calcaneal fracture at the last visit and the clinical-
functional outcome according to the AOFAS ankle and hindfoot
score.

AOFA.S AOFA.S Total
>70 points | <70 points
Normal Bohler’s angle 0 0 0
Altered Bohler's angle 10 4 14
Total 10 4 14

Source: Prepared by the author based on the results of the research.

Table 2. Measurement of Gissane’s angle values on the profi-
le radiograph of the calcaneal fracture at the last visit and the
clinical-functional outcome according to the AOFAS ankle and

hindfoot score.

AOFA.S AOFA.S Total
>70 points | <70 points
Normal Gissane’s angle 8 3 11
Altered Gissane’s angle 2 1 3
Total 10 4 14

Source: Prepared by the author based on the results of the research.




Lucena et al. Conservative treatment of intra-articular calcaneal fracture: a retrospective analysis

Table 3. Sample of patients included in the study with the analyzed variables.

Gender | Age Trauma Laterality Bohler’s Gissane’s Calc.aneal Talar declination Caltianeal
angle angle width angle pitch
Patient 1 (R) M 56 Fall from height (7m) Bilat. 14 108 2 98 16
Patient 1 (L) M 56 Fall from height (7m) Bilat. 17 107 24 92 15
Patient 2 (R) M 58 Fall from height (3m) Bilat. 10 134 1.6 91 17
Patient 2 (L) M 58 Fall from height (3m) Bilat. 11 126 1.8 92 14
Patient 3 M 48 Fall from height (2m) Right 7 124 1.7 98 21
Patient 4 F 55 Fall from height (2m) Right 13 133 2 92 18
Patient 5 F 67 Fall from height (2m) Left 12 142 1.8 108 20
Patient 6 M 51 Fall from height (3m) Right 10 140 1.7 94 16
Patient 7 M 36 Fall from height (5m) Right 14 122 2 102 22
Patient 8 F 62 Fall from height (5m) Left 14 132 1.8 95 23
Patient 9 M 60 Fall from height (4m) Left 18 125 2.2 95 18
Patient 10 (R) F 42 Fall from height (3m) Bilat. 12 121 2.3 91 24
Patient 10 (L) M 65 Fall from height (1.5m) Bilat. 18 123 24 94 21
Patient 11 M 72 Fall from height (5m) Left 16 119 2 92 20

Source: Prepared by the author based on the results of the research.

necessary for surgical success. In the group of 11 patients
evaluated in this article, five (42%) had attempted suicide,
six (50%) reported using illicit drugs, and six (50%) repor-
ted being smokers. Interestingly, our records indicated
that approximately 200 patients with intra-articular calca-
neal fracture underwent conservative treatment. However,
when evaluating the medical records of these patients, we
found that many patients only attended the first visit (time
of fracture) and never returned to our hospital. Although
we tried to contact the patients by telephone or electronic
communication to schedule a follow-up visit, we were able
to reach only a few patients, and most refused to partici-
pate in the study. In our opinion, this result demonstrates
the low adherence to treatment of this special group and
further reinforces our choice of conservative treatment in
these cases.

Despite the small number of cases, eight of the 11
patients (10/14 feet) (71%) had a clinical-functional out-
come that we considered satisfactory (AOFAS ankle and
hindfoot score greater than or equal to 70 points), and all
patients were satisfied with the final treatment outcome
with minor restrictions after the mean follow-up time of
five years. These results demonstrated that conservative
treatment seemed to be a good choice in these cases, al-
though this result might worsen with a longer follow-up
period. Allmacher et al.?? reported the outcome of con-
servative treatment of displaced intra-articular calcaneal
fractures in 19 patients. After 10 years of follow-up, the
outcome of 63% of cases was considered good or excellent.

However, after 20 years of follow-up, the outcome was
considered excellent or good only in 47% of the feet. Ac-
cording to the authors, the outcome of conservative cal-
caneal fracture treatment seems to worsen with longer
follow-up, and the main cause of this worsening is painful
talocalcaneal arthritis.

According to Clare et al.'?, although conservative
treatment is advocated in the literature as acceptable
due to the increased risk of surgical treatment compli-
cations in a specific group of patients, the technical
difficulties are challenging in cases requiring surgical
reconstruction of the calcaneus after conservative treat-
ment failure, and the final outcome will not be as good
as that in cases in which surgery was performed at the
time of fracture. Some authors have found that surgical
treatment of a displaced intra-articular calcaneal fracture
by an experienced surgeon who can not only reconstruct
the talocalcaneal joint but can also restore the anatomical
shape of the bone will lead to a better long-term clinical
outcome(223,

Publications describing minimally invasive techniques
for reconstruction of this fracture™?+29 |ed us to consider
changing the protocol to conservative treatment. We pro-
pose approaching this group of patients, who are candi-
dates for conservative treatment, during the acute phase
using percutaneous techniques or small incisions mainly to
recover the anatomical shape of the calcaneus and reduce
the talocalcaneal joints; this protocol will reduce the size of
correction surgery if it becomes necessary. However, before
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we changed our protocol, we decided to retrospectively
evaluate the outcome of our treatment.

Because computed tomography?” to evaluate the cal-
caneus shape was not available for all of the analyzed cases,
we used radiographic parameters. Some angle measure-
ments to measure the calcaneus anatomy are described in
the literature, such as Bohler's angle, Gissane’s angle, calca-
neal width, talar declination angle, and calcaneal pitch®®),

Bohler’s angle seems to be the most important prognostic

Figure 1. Radiograph showing Bohler’s angle subtended by a
line drawn from the superior aspect of the posterior tuberosity of
the calcaneus to the superior subtalar articular surface and a line
drawn from the superior subtalar articular surface to the superior
aspect of the anterior process of the calcaneus.

Source: Ankle and Foot Surgery Group.

Figure 2. Radiograph showing Gissane’s angle subtended by a
line drawn from the superior aspect the descending portion of
the posterior facet and another line drawn from the superior as-
pect of the ascending portion of the posterior facet.

Source: Ankle and Foot Surgery Group.
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parameter®'1328.29 although some authors disagree with
this assertion”22%%_ In our study, despite the small sample
size, we observed no correlation between preservation
of Bohler’s angle and the clinical-functional prognosis ac-
cording to the AOFAS ankle and hindfoot score. We consi-
dered an AOFAS ankle and hindfoot score greater than or
equal to 70 to represent a good or excellent clinical-func-
tional outcome. However, when we compared this out-
come with radiographic parameters, we did not find any
relationship between the measured angle values and the
clinical-functional outcome. In other words, in the small
sample analyzed here, a better clinical-functional outcome
had no relationship with a better calcaneal bone shape
after an average follow-up time of five years, as exemplified
in figure 3. These results further reinforce the hypothesis
that adequate treatment of calcaneal fractures depends on
each patient’s profile',

This study has limitations. This study was retrospective
and evaluated a small number of cases, which represented
a small percentage of the cases treated in this hospital. This
small number may be a bias if we consider that only the
cases that are clinically healthy return to the outpatient
clinic. However, as explained above, the profile of the pa-

With weight bearing

With weight bearing

Figure 3. Profile radiograph. A: Patient 1 (L) with an altered
Bohler's angle and AOFAS >70; B: patient 10 (L) with an altered
Bohler’s angle and AOFAS <70.

Source: Ankle and Foot Surgery Group.
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tients evaluated here reveals little adherence to the medi-
cal recommendations, because few patients had regular
consultations in the outpatient clinic after the fracture, and
many of them did not return after the first treatment. The
lack of computed tomography to assess the shape of the
calcaneus is also a limitation of this study, but this exam we
was available for only a few cases.

CONCLUSION

Despite the small number of cases evaluated in this
study, the clinical-functional score according to the AOFAS
ankle and hindfoot scale was considered satisfactory in
most cases. We found no relationship between the calca-
neus shape measured using radiographic parameters and
the clinical-functional outcome.
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