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Osseous tumors of the hindfoot are not usual in the literature, the diagnosis in these cases

is  difficult and can often go unnoticed. Besides that, surgery and reconstruction are com-

plicated due to the complexity of the local anatomy, which makes these lesions even more

challenging for the orthopedic oncological professionals. On the following article two cases

of  aneurysmal bone cyst of the hindfoot are reported, as well as the alternatives and pecu-

liarities in conducting these cases according to the oncological principles. When the subject

are  hindfoot tumor lesions, the early diagnosis is extremely important, as well  as the proper

staging and the management of the case by the orthopedic oncological professional accord-

ing  to oncological principles.
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Os tumores do retropé são raros na literatura, o diagnóstico é difícil e muitas vezes é feito

pelo profissional menos experiente. Acrescente-se a isso o fato de o tratamento cirúrgico e

a  reconstrução serem complicados pela intrincada anatomia local. Essas lesões são desafi-

adoras para o ortopedista oncológico. Relatamos dois casos de cisto ósseo aneurismático do

retropé e nossas opções e particularidades na condução deles de acordo com os princípios

oncológicos. Nas lesões tumorais do retropé é importante a suspeita diagnóstica precoce,
ment
bem como o estadia
oncológicos, preferencialm
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Introduction

Tumors of the hindfoot are rarely described in the literature;
the diagnosis is usually difficult to attain from a general practi-
tioner. Often, the only known complaint is pain and it is related
to traumatic events, which requires a high index of suspicion
for the diagnosis.
Aneurysmal bone cyst is a benign, locally aggressive tumor
that occurs primarily in the first two decades of life. It accounts
for 1–2% of primary bone tumors and, if not treated properly,
has a risk of local recurrence, followed by destruction of the

Fig. 1 – Radiograph of the right ankle s

Fig. 2 – Magnetic resonance imaging indic
1 8;5 3(2):257–265

joint and significant functional deficit. Due to the complexity
of such tumors, the correct management and follow-up should
be conducted by an orthopedic oncologist.

The authors report the presentation of two  cases of
aneurysmal bone cyst of the hindfoot and their respective
management.
Case  report  1

A female patient, aged 18 years, had pain in the right ankle;
radiography showed a lytic lesion in the body of the talus,

howing a lytic lesion in the talus.

ating lesion with hypersignal on T2.
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Fig. 3 – Total skeletal bone scan with technetium-99 ind

ith irregular borders, an insuflative aspect, eccentric, with-
ut sclerosis, with apparent thinning of the posterior cortex

Fig. 1).
On T2 weighted magnetic resonance imaging the segment

videnced a lesion with no evidence of fluid, and preserved
ortices (Fig. 2).

Total skeletal bone scan showed direct ankle flow and pool
esponse in the three phases of the examination (Fig. 3); chest
omputed tomography showed no lesions (Fig. 4). After needle

iopsy, the diagnostic suspicion of aneurysmal bone cyst was
onfirmed.
ing massive flow and pool response in the right ankle.

Due to the fact that the lesion was located in a weight-
bearing area, with preservation of the talar dome cartilage,
and considering the age of the patient, the authors opted for a
marginal resection of the lesion with curettage and adjuvant
electrocauterization; subsequently, a biological reconstruc-
tion was performed using a cancellous bone autograft from the
iliac crest. The posterior access was used for the procedure;
in the postoperative period, early mobilization was initiated
on the second day. Weight-bearing was not permitted for 12

weeks, until bone graft integration was confirmed radiograph-
ically (Fig. 5).
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Fig. 4 – Axial image of chest tomography showing no

ior and the epidemiology is not well known. Bone tumors are
evidence of metastatic lesions.

After one year of postoperative follow-up, the patient is
painless with good joint mobility, and with no signs of relapse.

Case  report  2

A 46-year-old male patient reported a history of a right cal-
caneal lesion for approximately eight years. At the time, the
lesion was removed; the result was inconclusive and, accord-
ing to the patient, “they were not able to remove the entire
lesion.” Now the patient complains of pain in the region of the

medial scar, limitation of joint mobility, and volume increase.
Local radiography, magnetic resonance imaging, chest tomog-
raphy, skeletal bone scan, and biopsy were performed.

Fig. 5 – Right ankle radiograph, one year postoperatively, sh
1 8;5 3(2):257–265

Radiography indicated an insuflative lesion with a “bul-
lous” aspect without cortical sclerosis (Fig. 6). Magnetic
resonance imaging demonstrated a calcaneal lesion with
hypersignal and heterogeneous areas on T2 weighted MRI,
hyposignal on T1 weighted MRI with, cortical insuflation, large
lesion of the subtalar joint, and involvement of the susten-
taculum tali, but without involvement of the calcaneo cuboid
joint (Fig. 7).

Chest tomography indicated the absence of metastatic
lesions, and bone scan confirmed a single lesion in the cal-
caneus. A biopsy confirmed the diagnosis of aneurysmal bone
cyst. Subsequently, for preoperative planning, a local tomog-
raphy was performed, which confirmed the destruction of the
subtalar joint (Figs. 8–10).

A medial approach was used, with curettage and adju-
vant electrocauterization after dehydrated alcohol (Fig. 11).
Then, a reconstruction was made using a tricortical biologi-
cal graft from the iliac crest. The subtalar joint, as evidenced
by the tomography, was destroyed by the lesion; therefore,
the authors opted for primary subtalar arthrodesis with self-
compression screws (Figs. 12 and 13).

At present, with a three-year follow-up, the patient has
returned to daily activities, without pain or functional limi-
tations, and with excellent graft integration and no signs of
relapse.

Discussion

Foot tumors are uncommon and constitute a major problem in
orthopedics; few reviews in the literature describe their behav-
known to be more  common in the forefoot and hindfoot, while
soft-tissue tumors are more  common in the midfoot and have
a higher prevalence in females.1

owing optimal graft integration and joint preservation.
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Fig. 6 – Right foot radiograph indicating lesion with lytic and insuflated aspect on the calcaneus.
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Fig. 7 – Magnetic resonance imaging 

Primary tumors of bone in the foot account for 3% of bone
eoplasms. Among the most common sites of the foot, the
ast majority of tumors are located in the metatarsals and
alcaneus, with 31% of benign and 35%, malignant lesions.2

he literature presents few cases of hindfoot tumors. The
on-diagnosis of these lesions reported in the literature is
ttributed to many  factors, such as rarity, lack of knowledge
f the complex anatomy of this region of the foot, low index
f suspicion by the non-specialized orthopedist, and the great

ariability of the presentation of bone tumors when located
n the hindfoot.3,4 Thus, a high index of locally aggressive
esions with metastases installed at the time of diagnosis was
bserved.
ating lesion with hypersignal on T2.

Pain is the most commonly described symptom, particu-
larly in talar tumors, and is more  severe in malignant lesions;
often, the complaint that leads to seeking care is the associa-
tion with a common trauma. This fact induces underdiagnosis
and inadequate treatments based on traumatic history. Edema
and swelling are most strongly associated with malignancy.

A pathological fracture may be present as the initial diag-
nosis, especially in the case of cystic lesions.5,6

In a retrospective study by Young et al.,7 in which 57

patients were evaluated, the ratio between benign and malig-
nant lesions was 1.6:1 in the calcaneus and 6.7:1 in the talus. In
calcaneal lesions, the most common tumor was simple bone
cyst (one-third of which with pathological fracture); in the
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Fig. 8 – A coronal view of an ankle tomography indicating involvement of the sustentaculum tali.

Fig. 9 – Sagittal views of an ankle tomography indicating preserved calcaneo cuboid joint and destruction of the subtalar

joint.

talus, the most common lesion was osteoid osteoma, followed
by chondroblastoma. Osteosarcoma was the main malignant
lesion found; one-third of the cases had pre-existing Paget’s
disease.

In the study by Murrari et al.,2 the benign:malignant ratio
observed in the talus was 2.8:1 and in the calcaneus, 5:1;
benign lesions were predominant in males, with a mean age
of 25 years.

Kinoshita et al.8 described 83 cases of foot tumors, but only

12 cases of hindfoot tumors, most of which were benign and
of chondrogenic origin: three osteochondromas, two chon-
droblastomas, and three simple cysts. These authors reported
only three malignant tumors, one chondrosarcoma, and two
metastases; in their series, male predominance was also
observed.

Chondrosarcoma has been described in the literature
as having a preference for the hindfoot, especially the
calcaneus9; high-grade tumors produce pulmonary metas-
tases.

High-grade sarcomas often present a high inci-
dence of pulmonary and bone metastases at the time

of diagnosis, reinforcing the importance of early diag-
nosis to positively influence the outcome of the dise-
ase.
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Fig. 10 – Axial view of an ankle tomography showing the extent of a lesion in the body of the calcaneus.

Fig. 11 – Medial approach of the calcaneus, curettage of the lesion with protection and preservation of the neurovascular
b

d
m
o
s
t

undle.

Primary aneurysmal bone cyst does not have a clearly
efined etiology and is considered a type of vascular

alformation, an arteriovenous fistula, or, when sec-

ndary, may be associated with other tumor lesions,
uch as giant cell tumor, chondroblastoma, osteoblas-
oma, and osteosarcoma. Therefore, biopsy is mandatory
for diagnostic confirmation and exclusion of associated
lesions.10,11

12
In the study by Rastogi et al., a review of 72 cases of
aneurysmal bone cyst treated with sclerotherapy, only three
cases were described in the foot, and the mean age of the
patients was 15 years.
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Fig. 12 – Postoperative lateral view radiograph of the ankle
showing the self-compression screws and subtalar

arthrodesis.

Several types of treatment have been described, and
include only observation, alcohol injection, steroids,
embolization, resection, or intralesional curettage.

Periarticular location, physeal distance less than 2.5 cm,
open physis, incomplete resection, number of mitoses, high
Enneking stages, pathological fracture, female gender, and age
less than 12 years are risk factors for local recurrence. In the
studies evaluated, ethnicity was not a significant variable.13–15

Typically, the treatment of the primary aneurysmal bone
cyst, after biopsy, is intralesional resection followed by an
adjuvant method, which aims at extending the peritumoral

necrosis zone and eliminating possible cells. Curettage alone,
without adjuvants, has a recurrence rate of around 31%; how-
ever, when associated with another method, such as phenol,

Fig. 13 – Axial and oblique postoperative radiographs of the calc
positioning.
1 8;5 3(2):257–265

liquid nitrogen, polymethylmethacrylate, electrocauteriza-
tion, or argon plasma, these rates are reduced to 3.7% up to
18%.15,16

The choice of the type of reconstruction after the removal
of the lesion depends on the anatomical site; the natural his-
tory of this tumor indicates that reossification will occur after
tumor removal, but this mechanism is not well known.

Preoperative embolization is a good option to reduce
intraoperative bleeding in the case of very large lesions. Radio-
therapy has been described as an option in places with difficult
surgical access. However, it offers too many  side effects that
arise from radiation exposure.17

Less invasive methods of treatment, without curettage of
the tumor mass, may be used. Scaglietti described good results
with steroid injections; however, several reapplications are
necessary. Based on its mechanism of action in suppressing
the osteoclastic activity of the lesion, calcitonin infiltration
has been suggested by some authors.18,19

Methylmethacrylate bone cement presents advantages
when used as an adjuvant, as the high temperatures reached
during its polymerization allow immediate weight-bearing.
However, for young patients and lesions very close to the
articular cartilage, it is a choice exception, as it presents the
risk of intra-articular migration and development of early
arthrosis.15

The use of a material that stimulates osteoinduction and
osteoconduction is desired and has better results than dem-
ineralized bone graft alone. The iliac trabecular graft meets
these two requirements, with low cost and low morbidity.

Other authors have reported good results with demineral-
ized grafting associated with bone marrow aspirate in the
lesion.20–22

aneus indicating good bone graft integration and screw
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onclusion

umors of the hindfoot are rare, but have high destruc-
ive potential, as they are close to important joints, such
s the tibiotalar and talocalcaneal; they substantially hin-
er weight-bearing in the lower limb, with serious functional
epercussions. The diagnosis is complicated by the complex
natomy of the region and is often late, either with advanced
ocal destruction or distant metastases. Lesion resection and
ubsequent oncologic reconstruction are also hindered by
hese factors.

Aneurysmal bone cyst, despite being classified as a
benign” lesion, should be adequately treated according to
ncological principles in order to minimize local recurrences
nd complications. In cases of tumor lesions of the hindfoot,
valuation and staging by an oncological surgeon as soon as
ossible is paramount.
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