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ABSTRACT

Osteochondroma is the most common benign bone tumor, accounting for 35% of benign bone tumors and 8% of bone tumors.
It is formed by an exostosis of trabecular bone covered with cartilage that affects the metaphyseal region of long bones, from
the growth plate, around the knee, in the shoulder or wrist, and it is extremely rare in the phalanges of the hand or foot. It grows
during childhood and adolescence until skeletal maturity. Therefore, its growth in an adult suggests a malignant transformation
into chondrosarcoma, although there are also reports without malignancy. Furthermore, the calcaneus is a short bone, so the ap-
pearance of this type of injury would be pathophysiologically unexpected. Our objective is to present a case of solitary calcaneal
osteochondroma with growth after skeletal maturity, its diagnosis and treatment, as well as a review of the literature. Its relevance
stems from the scarcity of literature, its uncommon location, and the possibility of malignancy.

Keywords: Calcaneus; osteochondroma.

Level of Evidence: IV

Osteocondroma de calcaneo solitario con crecimiento después de la madurez esquelética.
Reporte de un caso y revision bibliografica

RESUMEN

El osteocondroma es el tumor éseo benigno mas frecuente, representa el 35% de los tumores 6seos benignos y el 8% de los
tumores 6seos. Esta formado por una exostosis de hueso trabecular recubierta de cartilago que afecta la region metafisaria de los
huesos largos, a partir del cartilago de crecimiento, alrededor de la rodilla, en el hombro o la muieca, y es extremadamente raro
en las falanges de la mano o el pie. Crece durante la nifiez y la adolescencia hasta alcanzar la madurez esquelética; por lo tanto,
su crecimiento en un adulto sugiere la transformacién maligna en condrosarcoma, aunque también existen reportes sin maligni-
zacién. Ademas, el calcaneo es un hueso corto, por lo que, desde el punto de vista fisiopatoldgico, seria inesperada la aparicion
de este tipo de lesion. El objetivo de este articulo es presentar un caso de osteocondroma de calcaneo solitario con crecimiento
después de la madurez esquelética, su diagndstico, tratamiento, asi como una revision bibliogréfica. Esta presentacion de caso es
importante, dados la localizacién infrecuente y el potencial de transformacién maligna del osteocondroma, y la escasa bibliografia
sobre el tema.
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INTRODUCTION

Osteochondroma is the most common benign bone tumor, accounting for 35% of benign bone tumors and 8% of
bone tumors.!? It is formed by an exostosis of cartilage-covered trabecular bone that affects the metaphyseal region
of the long bones, starting from the growth plate, around the knee, in the shoulder or wrist, and is extremely rare
in the phalanges of the hand or foot.>*
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Foot and Ankle Tumors

Most osteochondromas are asymptomatic, but may cause mechanical symptoms depending on size and loca-
tion.> They grow during childhood and adolescence until skeletal maturity is reached. Therefore, their growth in
adults suggests malignant transformation to chondrosarcoma.' However, cases without malignant transformation
have also been published.®*!

Osteochondromas in the ankle and foot are infrequent (10%), and the calcaneus is an extremely unusual site.'?
Moreover, it is a short bone and, in the context of skeletal maturity, the occurrence of this type of lesion is unex-
pected from a pathophysiological point of view.

The aim of this article is to present a case of solitary calcaneal osteochondroma with growth after skeletal matu-
rity, including its diagnosis, treatment, and a literature review. The relevance of this publication lies in the scarce
literature on this condition, and the infrequent location and malignant potential of osteochondroma.

CLINICAL CASE

A 24-year-old man consulted the Orthopedics and Traumatology Department of our institution for the first time
in June 2022, due to discomfort and a palpable tumor in the plantar region, with no significant history of trauma.
Physical examination revealed a hard, immobile tumor that had evolved over three years, with significant growth
in the last few months, and was accompanied by difficulty standing, walking, and putting on shoes. The ankle and
hindfoot joints had full range of motion, with no stiffness. Radiographs were requested and showed an isolated,
large, pedunculated, radiopaque image arising from the plantar aspect of the calcaneus and extending towards the
metatarsals (Figure 1).

Figure 1. Preoperative foot radiograph, lateral view. A large, pedunculated tumor with clear borders is observed,
emerging from the plantar base of the calcaneus.
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In addition, radiographs of all long bones, pelvis and spine were obtained, revealing the absence of other osteo-
chondromas, and ruling out the diagnosis of hereditary multiple exostoses. Ultrasonography showed plantar fascia
enthesis with a calcaneal spur (Figure 2).

Figure 2. Soft tissue ultrasound of the sole of the left foot. An echogenic image compatible with enthesis and
chronic plantar fasciitis with a calcaneal spur is visualized.

The computed tomography revealed an isolated exostosis with defined borders, medullary and cortical continu-
ity with normal bone, images consistent with an osteochondroma, and complete closure of the epiphyseal plate
(Figure 3).

Figure 3. Multislice computed tomography of the left ankle. Complete closure of the epiphyseal plate and a sharp-
edged lesion emerging from the plantar aspect of the calcaneus are observed.
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Foot and Ankle Tumors

Magnetic resonance imaging revealed that the tumor was not connected to soft tissues (Figure 4).

Figure 4. MRI of the left ankle. The tumor emerging from the plantar aspect of the calcaneus is not attached to the soft
tissues.

Considering the symptoms and that the images showed a single, encapsulated tumor with benign characteristics,
it was decided to perform an excisional biopsy by lateral approach (horizontal branch of Benirschke’s extended
lateral approach) (Figure 5) on August 30, 2022.

Figure 5. Surgical approach used.
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The patient was placed in the right lateral decubitus position, under spinal anesthesia and with a homolateral
supramalleolar tourniquet. Given that the tumor was not attached to the soft tissues and had the macroscopic ap-
pearance of osteochondroma, it was completely resected in one piece (70 mm x 50 mm x 30 mm, Figure 6) with
a safety margin via an osteotomy from the base using a laminar spreader. Finally, the entire specimen was sent for
a pathology report.

Figure 6. Tumor resected in one piece.
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Foot and Ankle Tumors

The patient’s postoperative recovery progressed well, and radiographs showed that the tumor had been com-
pletely removed (Figure 7).

Figure 7. Postoperative radiograph of the left ankle, lateral view, showing complete tumor resection.

Five weeks later, the pathology report confirmed an osteochondroma of typical architecture (Figure 8), with
chondrocytes arranged in groups and no morphological evidence of secondary malignant transformation.
Although the follow-up period is only one year, the clinical evolution will be monitored.

Rev Asoc Argent Ortop Traumatol 2024; 89 (2): 176-189 * ISSN 1852-7434 (online) m



J. M. Trebino Molteni et al.

Figure 8. Pathology analysis compatible with osteochondroma.

DISCUSSION

Osteochondroma is the most frequent benign bone tumor, accounting for 35% of benign bone tumors and 8% of
bone tumors; however, because many cases are asymptomatic, the incidence is likely higher than reported.! It is
a developmental anomaly that grows from the physis and is composed of bone covered by a thin layer of growth
plate that retains all of its histologic characteristics.>* The majority (85%) manifest as solitary, non-inherited le-
sions, while 15% occur in the context of hereditary multiple exostoses, a genetic disorder inherited in an autosomal
dominant manner and associated with germline mutations in the EX71 or EXT2 tumor suppressor genes in nearly
90% of cases.! It is more common in males (1.5:1), and in the first and second decades of life.’
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Foot and Ankle Tumors

It is usually located in the long bones and exceptionally in the bones of the hands and feet (usually in the pha-
langes). It appears during adolescence, during the period of greatest growth of the long bones, causing symptoms
around the knee, shoulder or wrist, where the greatest activity of these cartilages occurs. Its expansion stops with
the cessation of growth and closure of the epiphyseal plates, and the lesion remains inactive.** For this reason,
the appearance of pain in a previously stable lesion, as well as accelerated or new growth, growth beyond skeletal
maturity, or large lesions may indicate malignant transformation to chondrosarcoma,'*?>>* which occurs in 1%
of solitary osteochondromas and up to 10% of cases of hereditary multiple exostoses.'>!* Willms et al. included a
case of malignant transformation of a calcaneal osteochondroma in a literature review of 50 cases.> Malik et al.
reported a solitary osteochondroma of the calcaneus that transformed into chondrosarcoma.? In a review of 75
cases of chondrosarcoma secondary to osteochondroma, Garrison et al. identified chondrosarcoma of the calca-
neus in a patient with hereditary multiple exostoses.”

Chondrosarcoma secondary to an osteochondroma is often a well-differentiated tumor that is histologically
close to the cartilage layer with increased chondrocyte cellularity and significant cytologic atypia, without exten-
sive myxoid changes. For this reason, its diagnosis is based first on the architectural appearance of the cartilagi-
nous layer and not on its thickness. Malignant transformation alters the cap’s architecture, which is destroyed by
thin fibrous septa, resulting in a lobulated architecture at low magnification, and some may detach and penetrate
the peripheral soft tissues.'?

The characteristic clinical presentation of this tumor is a palpable, hard, immobile mass. Some patients suffer
from symptoms, especially pain due to bursitis, tendon or muscle inflammation due to friction, or vascular or
nerve compression.’

Plain radiographs (which are frequently diagnostic on their own) and further imaging procedures such as a CT
scan, MRI, or bone scan are used for surgical planning or to rule out sarcomatous degeneration in osteochondro-
mas.'*

Radiography is the main diagnostic method, allowing visualization of classic features such as orientation, med-
ullary continuity, and whether the tumor is pedunculated or sessile."* On the other hand, ultrasonography can be
used to measure the thickness of the hyaline cartilage layer. However, ultrasonography is an operator-dependent
study with limited utility in obese patients and minimal relevance to the tumor’s bone components.'> Computed
tomography, especially with multiplanar reconstruction, is useful for localizing the tumor and planning its resec-
tion,'? and can determine whether the growth plates are closed.'> Magnetic resonance imaging shows the extent
of the lesion, the possible involvement of soft tissues, and the thickness and location of the cartilage layer. A thick
cartilage layer that has a high signal intensity on the T2-weighted sequence may suggest malignant transforma-
tion.>'>'*15On bone scans, osteochondromas may appear as focal uptake adjacent to the growth plate, especially
in patients whose skeleton has not yet reached maturity. Stable tumors in adults may not show uptake. Bone
scintigraphy is useful for detecting asymptomatic deep tumors, especially in the context of hereditary multiple
exostoses, but is not specific for distinguishing between osteochondromas and malignant chondrosarcomas.'*

The differential diagnosis includes benign and malignant primary bone tumors, as well as a spectrum of reac-
tive bone disorders, such as Turret’s exostosis, bizarre parosteal osteochondromatous proliferation, and florid
reactive periostitis."* On the other hand, calcaneal spurs are traction lesions located at the insertion site of the
plantar aponeurosis and are not true osteochondromas.'*

When lesions are asymptomatic, the behavior is expectant, with clinical and radiographic follow-up. However,
symptomatic lesions or lesions that grow after skeletal maturity require complete surgical excision with a tumor-
free resection margin, as any remnant may lead to recurrence.'*!>>2

There are only a few reports of calcaneal osteochondroma with growth after skeletal maturity.®!

In 1992, Techner and DeCarlo reported a case of osteochondroma in a unilateral peroneal tubercle with symp-
toms in association with peroneal tenosynovitis in a runner, suggesting microtrauma and long-term repetitive
stress as possible etiological factors.

Martin et al. presented two patients with stenosing tenosynovitis of the peroneal tendons caused by an osteo-
chondroma of the peroneal tubercle of several years’ evolution. One 25-year-old woman and one 48-year-old
woman improved after resection. The histologic report reported a benign osteochondroma. Clinical and radiologi-
cal follow-up at 10 and 2 years, respectively, showed no recurrence.’
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Sella and Chrostowski reported two cases of calcaneal osteochondromas with accelerated growth from the plan-
tar region that were treated with excision via a plantar approach: one in a 6-year-old child and the other in a
71-year-old woman, with no histological evidence of malignancy.®

Karakurum et al. reported a case of bilateral symmetric solitary osteochondroma of the peroneal tubercle in a
24-year-old woman. The osteochondroma was discovered when the lesion on the left side became symptomatic
and was resected through a lateral approach. Pathologists confirmed the disease, but it is unclear whether it is a real
osteochondroma or tubercle hypertrophy.’

Sénchez-Mariscal Diaz et al. published the case of a 69-year-old patient with stenosing tenosynovitis of the
peroneal tendons caused by osteochondroma of the peroneal tubercle of two years’ evolution. The histological
report confirmed the diagnosis of benign osteochondroma. No recurrence was observed three years after surgery.'”

Akmaz et al. described a case of calcaneal plantar osteochondroma, approximately 5 cm in diameter, in a
21-year-old man, with progressive pain (10 months), especially with excessive weight bearing during military
training. The diagnosis was corroborated histologically and symptoms resolved within two months of resection by
a lateral approach.'!

Nogier et al. reported an osteochondroma in a 36-year-old man who, after nine years of follow-up, had extensive
growth (60 mm x 55 mm x 30 mm; cartilage thickness 12 mm) on the inferolateral aspect of the calcaneus. His-
tological analysis confirmed the presumptive diagnosis, although without signs of malignancy, and there was no
recurrence throughout the four-year follow-up period after surgical excision.'

Ugurlu et al. published the first case of bilateral peroneal tendon stenosing tenosynovitis secondary to osteo-
chondroma of the peroneal tubercles and bilateral os peroneum. The 23-year-old woman made a full recovery
after the operation. The pathology diagnosis was osteochondroma of the calcaneus without malignant degenera-
tion."

Blitz and Lopez reported a large osteochondroma (80 mm x 42 mm x 21 mm) of the medial inferior calcaneal
tubercle in a 40-year-old woman with a history of painful mass of six months’ evolution. A biopsy of the tumor
confirmed its benign nature, so, two months later, a complete excision was performed through a medial incision.
At 3.5 years of follow-up, no recurrences were observed, but the patient never recovered her initial level of activity
and was unable to return to work.'

Koplay et al. described the case of an osteochondroma of one year of evolution, located in the posteromedial
region of the calcaneus, in a 25-year-old woman. There was transient improvement after surgical excision, but it
subsequently manifested with pain and rapid growth (18 mm x 12 mm; cartilage thickness 6 mm), so it was reop-
erated six months later. The pathology report again revealed a benign osteochondroma. No tumor recurrence was
detected during the nine months following the second excision.'s

Jung et al. reported a case of an exceptionally large Haglund’s deformity (32 mm x 23 mm x 21 mm) in a
22-year-old woman, which had developed over the previous decade. Surgical resection of the prominence and ret-
rocalcaneal bursa was performed, as well as reinsertion of the Achilles using 3.5 mm harpoons. Histopathological
analysis confirmed the diagnosis of calcaneal osteochondroma, this is the first time this situation has been reported.
There was no recurrence 18 months after surgery.'®

Kumar et al. presented a case of symptomatic retrocalcaneal bursitis in a 58-year-old farmer due to the late
growth of a posteromedial osteochondroma of the calcaneus. The tumor (31 mm x 17 mm; cartilage thickness 4
mm) and the bursa were removed through a posterolateral approach. After six months of follow-up, there was no
sign of malignancy on histological testing and no recurrence, however the ankle joint’s range of motion remained
limited."”

Koh et al. published the case of a 41-year-old obese patient with long-standing left heel pain. He was treated for
plantar fasciitis and gastrocnemius contracture, but both conservative and surgical treatments proved ineffective.
MRI revealed a plantar, posterolateral osteochondroma (11 mm x 9 mm) that was removed en bloc and confirmed
by histology. No recurrence was detected within nine months after resection.'®

Raviraj et al. reported a case of bilateral Haglund’s syndrome secondary to calcaneal osteochondroma, a situa-
tion never reported in the English literature. After resection of the tumor and retrocalcaneal bursa, histopathologi-
cal study revealed no malignancy. The condition had not recurred at the two-year follow-up.'"

Bilekli presented the first case of bilateral peroneal tendon tear, together with edema of the calcaneal bone mar-
row, secondary to osteochondroma of the peroneal tubercle. The 50-year-old patient underwent surgery (resection
and tubularization) in the lateral decubitus position. The pathology report confirmed a benign osteochondroma. No
recurrences were detected after a year of follow-up.?
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Foot and Ankle Tumors

Avramidis et al. reported an osteochondroma (45 mm x 30 mm x 25 mm) in the lateral process of the calca-
neal tuberosity, of seven years of evolution, in a 27-year-old patient. After surgical removal of the tumor, the
histological study showed no malignancy, and there were no recurrences during the three years of follow-up.*!

Our report is another case of extensive growth of a calcaneal osteochondroma after epiphyseal plate closure
that, after excision, was confirmed as benign on histopathologic examination. The patient quickly recovered his
previous level of activity shortly after surgery, and no recurrences were observed during one year of follow-up.

In this presentation, we report one of the largest solitary calcaneal osteochondromas (70 mm x 50 mm x 30
mm) described in the literature, along with those of Blitz and Lopez'* and Nogier et al."

The Table summarizes the 18 reports to date, including ours. No differences were found in the distribution by
sex (9 men vs. 9 women), the mean age was 38.7 years (range 21-71), and the most affected side was the right
(12 of 18 cases), although on three occasions, it occurred bilaterally. The most frequent location was in the pe-
roneal tubercle (7 of 18 cases), followed by the inferior region of the calcaneus (2 of 18 cases), the inferolateral
region of the calcaneus (2 of 18 cases), the dorsum of the protuberance (2 of 18 cases), the posteromedial region
(2 of 18 cases), the inferior medial tubercle (1 of 18 cases), and the lateral process of the calcaneal tuberosity
(1 of 18 cases). Its manifestations included a painful mass in the heel (8 of 18 cases), peroneus longus lateralis
tendonitis (5 of 18 cases), Haglund’s deformity (2 of 18 cases), a tear of both peroneal tendons (1 of 18 cases),
and plantar fasciitis with gastrocnemius contracture (1 of 18 cases). Treatment was always excision, sometimes
accompanied by tenosynovectomy (4 of 18 cases), bursectomy (3 of 18 cases), Achilles reinsertion (1 of 18 cas-
es) and tubularization (1 of 18 cases). The most commonly used approach was lateral (6 of 18 cases), followed
by posterolateral (3 of 18 cases), curvilinear, posterior to the lateral malleolus (1 of 18 cases), plantar (1 of 18
cases), medial (1 of 18 cases), and medial to the Achilles tendon (1 of 18 cases). Only eight reports indicated
the size of the tumor, with the largest measuring 80 mm x 42 mm x 21 mm,'*in this present report (70 mm x 50
mm x 30 mm), 60 mm x 55 mm x 30 mm,'?45 mm x 30 mm x 25 mm,?! 32 mm x 23 mm x 21 mm,'*31 mm x
17 mm,"” 18 mm x 12 mm,"” 11 mm x 9 mm.'® Of these, only four specified cartilage thickness at 12 mm,'*two
at 18 mm,'*6 mm," and 4 mm.'” There were no recurrences of the lesion and only one patient had postoperative
complications requiring surgical drainage of a large hematoma, four days after surgery and 40 days after the
second surgery. Escherichia coli was isolated, and amoxicillin with clavulanic acid was indicated for 20 days.?
The average follow-up was 2.4 years (range 6 months-10 years), no clinical or radiological recurrences were
observed, although one patient was left with a permanent work disability.'*The location in the peroneal tubercle
is the most frequent and this may attract attention, but it would be difficult to generate future lines of research
due to the infrequency of the lesion.

CONCLUSIONS

Calcaneal osteochondromas are extremely rare, and most are asymptomatic. They should be treated con-
servatively unless they cause symptoms such as pain, have rapid or new growth, increase in size after skeletal
maturity or show signs of malignant transformation. In these cases, imaging studies and an extensive resection
with healthy bone margins are necessary. Inadequate excision of the remaining cartilage layer can lead to tumor
recurrence.

However, benign osteochondromas can grow and become symptomatic in skeletally mature patients without
malignant transformation. We present a case of giant solitary osteochondroma of the calcaneus in a skeletally
mature patient. This is one of the few and largest osteochondromas reported in the international literature.
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