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Abstract

Although osteochondromas are the most common benign tumors in the skeleton, calcaneal
osteochondromas are very rare. New onset of pain or rapid growth of the tumor, especially after the closure
of the epiphyseal growth plate, might reflect malignant transformation. However, enlargement of solitary
osteochondromas reported as benign in a skeletally mature patient is present in the literature. We report the
clinical and radiologic findings of a calcaneal osteochondroma with an extremely rare placement and painful
rapid growth causing limited ambulation in a 27-year-old male. After surgical removal of the tumor,
histologic examination demonstrated no evidence of malignancy, and there was no recurrence during the
three-year follow-up.
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Introduction

Osteochondromas are the most common benign bone tumors. They are sessile or pedunculated projections
on the external bone surface, typically identified in patients younger than 20 years of age [1]. Most
osteochondromas (85%) present as solitary nonhereditary lesions; 15% occur in the context of hereditary
multiple exostoses (HME), a genetic disorder inherited in an autosomal dominant manner and associated
with germline mutations in the tumor-suppressor genes EXT1 or EXT2 in almost 90% of cases [1].
Osteochondromas may occur on any bone in which endochondral ossification develops [1]. They usually
occur in the metaphyses of the long bones and are most commonly observed around the knee [2]. Foot and
ankle osteochondromas are uncommon. They are typically identified earlier than in other regions since their
more superficial placement in the foot renders a growing osseous mass more obvious and symptomatic [3].

The tumor increases in size throughout childhood, and its growth usually stops after the closure of the
epiphyseal plates [1]. Growth or radiologic alteration of an osteochondroma in adulthood may suggest
malignant transformation into chondrosarcoma [1,4]. Malignant transformation is documented to occur in
almost 1% of solitary osteochondromas and 10% of HME cases [1,3,5]. The lesion is usually a low-grade
chondrosarcoma [4] and less often a secondary osteosarcoma [2]. However, extensive growth of an
osteochondroma into adulthood without malignant transformation has been reported in the literature |3, 5-
8].

We report the case of a solitary calcaneal osteochondroma in a skeletally mature patient. The lesion
demonstrated extensive growth long after the closure of the epiphyseal growth plates, causing difficulty
walking, and was eventually removed. Histologic examination did not show malignancy, and there was no
recurrence of the tumor three years following its excision.

Case Presentation

A 27-year-old, otherwise healthy male, presented with a seven-year history of a bulging mass in the plantar-
lateral hindfoot area. This firm nodular lesion demonstrated most of its growth over the previous three years
and was associated with increasing discomfort in walking and prolonged standing. The overlying skin
appeared stretched without ischemic pigmentation and demonstrated an area of hyperkeratosis in the
posterior plantar area. The heel was tender on deep palpation. The ankle and hindfoot joints demonstrated a
full range of motion without any stiffness.

Plain radiographs showed a large exophytic pedunculated bone mass originating from the lateral process of
the calcaneal tuberosity (Figures /4, 1B).
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FIGURE 1: Lateral and axial ankle views

Figure 1A: A lateral X-ray demonstrating the posteroinferior location of the tumor and its large exophytic osseous
growth; Figure 1B: An axial radiograph reveals its origin in the lateral process of the calcaneal tuberosity.
Appearance is compatible with an osteochondroma.

The tumor, measuring 4.5 cm in its greatest dimension, extended into the calcaneometatarsal ligament at
the lateral aspect of the heel. A thorough radiological skeletal survey was conducted with X-rays of all long
bones, pelvis, and spine, revealing the absence of other osteochondromas and excluding in this way the
diagnosis of HME. Computed tomography (CT) demonstrated appearances typical of an osteochondroma and
revealed a complete closure of the growth plates (Figures 24, 2B).

FIGURE 2: A preoperative CT scan of the affected foot

A preoperative sagittal (Figure 2A) and coronal (Figure 2B) CT scan of the foot without contrast material

Images demonstrate a pedunculated osteochondroma with no visible cartilage cap. Measured dimensions:
anteroposterior 45 mm, superoinferior 25 mm, and mediolateral 30 mm

The tumor demonstrated a distinct margin with no visible cartilage cap, features indicative of the benign
nature of the lesion. However, a secondary chondrosarcoma diagnosis could not be ruled out, given its
significant growth into adulthood and the large size of the tumor.

With the patient placed in the lateral decubitus position (Figure 3), extensive resection and osteotomy of the
lateral process of the calcaneal tuberosity were performed on healthy margins (Figure 4).
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FIGURE 3: Patient positioning and the marking of the incision

Patient is in the lateral decubitus position. The mark indicates the incision length (approximately 4 cm) at the
border of the thick plantar skin with the normal lateral skin.

FIGURE 4: Resection of the tumor

Resection of the tumor on healthy margins by the use of a thin osteotome.

Particular care was taken to preserve the insertion of the long plantar ligament and most of the
calcaneometatarsal ligament insertion on the calcaneal tuberosity, as well as to avoid injury to the abductor
digiti minimi and/or its nerve.

After resection of the tumor, measurements revealed a rather sizeable lesion of 45mm x 30mm x 25mm in
maximum dimensions (Figure 5).

2023 Avramidis et al. Cureus 15(7): €42570. DOI 10.7759/cureus.42570 30f9


https://assets.cureus.com/uploads/figure/file/654896/lightbox_4316d140057711eebfc3ad3ea1f79467-figure-3.png
https://assets.cureus.com/uploads/figure/file/668422/lightbox_6b015cc0113e11eeba524b71b39a8c5b-figure-4-revised.png
javascript:void(0)

Cureus

FIGURE 5: Resected tumor

Measurement and preparation of the tumor for histopathologic examination. The maximum cartilage cap (arrows)
thickness measured is 8mm.

The histologic examination showed architecture typical of an osteochondroma without the morphologic
features of a secondary malignant transformation. The cartilage appeared to merge with bony trabeculae
with intervening marrow space. Chondrocytes were arranged in clusters, demonstrating no significant
atypia or definitive myxoid change (Figures 6A, 6B, 7).
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FIGURE 6: The microscopy of the resected tumor

Figures 6A-6B: The lesion is composed of a proliferating cartilaginous cap covered by fibrous perichondrium
overlying a bony stalk. The chondrocytes in the cartilage cap have a very characteristic columnar arrangement
toward the base, where enchondral ossification occurs. The appearance is similar to that of an epiphyseal plate.
H&E x 100

H&E: hematoxylin and eosin stain

FIGURE 7: High-magnification microscopy of the specimen

High-magnification of the junction where the cartilaginous cap merges into the underlying spongiosa. It is not
unusual to see residual islands of cartilage in the middle of bony trabeculae in the stalk. This appearance is not
indicative of invasion and does not suggest malignancy. H&E x 200

H&E: hematoxylin and eosin stain

The postoperative course was uneventful. The surgical wound healed without complications, and the
patient's gait was restored to normal after a four-week abstinence from weight bearing. On the patient’s last
follow-up visit, three years post-excision, no clinical or radiological recurrence of the tumor was revealed
(Figure 8).
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FIGURE 8: The patient's three-year postoperative follow-up X-ray

Discussion

Only 10% of osteochondromas occur in the small bones of the hands and feet, including the calcaneus [5,7].
Subungual exostoses, considered to be osteochondroma variants, are the most common occurrences in the
aforementioned anatomic areas [1,9]. These osteocartilaginous tumors affecting the distal phalanx of the
toes and fingers (most frequently the first toe) share some radiographic features with osteochondromas but
pathologically represent a distinct entity [10].

The growth of osteochondromas usually parallels that of the patient, and the lesion often becomes quiescent
when the epiphyses have closed. At skeletal maturity, any symptoms observed are typically related to
mechanical stress such as nerve and/or muscle compression, bursa formation, popliteal pseudoaneurysm or
vein thrombosis, fracture through the peduncle, and infarction within the tumor mass [5]. New onset of pain
in a formerly stable lesion, accelerated growth, a large size of the lesion, and growth beyond skeletal
maturity may indicate malignant transformation [3,11].

Chondrosarcoma is the most frequent malignant tumor arising from osteochondroma [4,12]. Secondary
chondrosarcomas occur at a younger age than primary ones, more frequently in males, and have a
predilection for flat bones [12]. Willms [13] reported a case of malignant transformation of a pelvic
osteochondroma in a patient with multiple cartilaginous exostoses. Nonetheless, any bone with a true
osteochondroma may be at risk. The report by Malik et al. [11] describes the case of a solitary calcaneal
osteochondroma transforming into a chondrosarcoma. Garrison et al. [4], in their review of 75 cases of
secondary chondrosarcoma stemming from an osteochondroma, identified only one chondrosarcoma of the
calcaneus in a patient with HME.

Simon and Springfield [14] suggest that the incidence of malignant transformation into chondrosarcoma is
directly analogous to the cartilage volume in the underlying preexisting osteochondroma. Cartilage cap
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thickness greater than 2 cm in adults and 2 cm to 3 ¢cm in growing children is indicative of malignant
degeneration [9, 14, 15].

Diagnostic investigation of osteochondromas includes plain radiographs (often diagnostic on their own) and
additional imaging modalities such as CT, MRI, or bone scanning to determine surgical planning and/or
exclude sarcomatous degeneration [3].

A CT scan is helpful in planning surgery by showing anatomic relationships with reasonable accuracy, but it
is inaccurate in detecting and measuring cartilage thickness [16], an important criterion for malignant
transformation [14]. In our case, the CT scan failed to demonstrate the presence of a cartilage cap; however,
after the excision of the lesion, the true cartilage thickness of the specimen ranged from 5 cm to 8 mm.

An MRI demonstrates the extent of the lesion, possible soft tissue involvement, and cartilage cap thickness
and location. A thick cartilage cap demonstrating high signal intensity on T2 images may suggest a
malignant transformation [17].

On bone scintigraphy, osteochondromas may appear as focal uptake of radionuclides adjacent to the growth
plate, especially in patients whose skeleton has not yet reached maturity. Stable lesions in adults may not
show any radionuclide uptake. Planar bone scintigraphy is useful for detecting asymptomatic deep-seated
lesions, especially in the context of HME; however, this investigation is not specific for distinguishing
between osteochondromas and malignant chondrosarcomas [18].

Symptomatic tumors constitute an indication for surgical excision, and, in the case of larger lesions raising
suspicion of malignant transformation, a biopsy and histopathological examination should precede radical
resection [3].

Excision with a tumor-free resection margin is the treatment of choice. Complete tumor resection is
associated with a local recurrence rate of less than 2%. In the case of incomplete excision, any cartilage cap
remnants may result in recurrence [3]. In our patient, one-stage removal was decided based on the
radiological characteristics of the benign nature of the lesion and the absence of HME. On histological
examination of the specimen, the thickness of the cartilage cap varied from 5 mm to 8 mm, its normal
architecture was preserved, and there was no evidence of tumor infiltration into soft tissues.

Krieg et al. [6] were the first to describe the extensive growth of a solitary osteochondroma of the proximal
end of the fibula in a skeletally mature male patient without malignant transformation. A small tumor of the
proximal fibula was incidentally identified in a patient at the age of 17, grew much larger, and became
symptomatic at the age of 25, causing persistent pain and paresthesia in the distribution of the tibial nerve.
Suspicion of malignancy was raised; however, surgical excision of the lesion followed by histological
examination demonstrated a benign osteochondroma. The patient's follow-up lasted 42 months, and no
evidence of recurrence or metastasis was noted.

Overall, calcaneal tumors and tumorous entities are relatively rare, comprising approximately 3% of foot and
ankle osseous lesions [1]. Differential diagnosis includes benign and malignant primary bone tumors as well
as a spectrum of reactive bone disorders, such as Turret’s exostosis, bizarre parosteal osteochondromatous
proliferation (BPOP), and florid reactive periostitis [3, 9]. Calcaneal spurs are traction lesions located at the
site of insertion of the plantar aponeurosis and are not true osteochondromas [3].

Only a few reports of calcaneal osteochondroma exist in the literature [3,5,7,8,11,19,20]. In these articles,
the exact tumor location varies. It has been described at the inferior medial tubercle [3], posterior to the
ankle joint [8], posteroinferior to the medial malleolus [7], involving the plantar body [19], and in our case,
similarly to Nogier et al. 5], originating from the plantar and lateral aspects of the calcaneus. Karakurum et
al. [20] reported a case of bilateral symmetric osteochondromas of the peroneal tubercle in a 24-year-old
woman, discovered when the left side lesion became symptomatic, and thus it was excised. It is unclear
whether this last case is one of a true osteochondroma or simply of hypertrophied tubercles.

Symptomatic growth of calcaneal osteochondroma in a skeletally mature patient without malignant change
was demonstrated in some of the above articles [3, 5, 7, 8]. Blitz et al. [3] reported a large osteochondroma of
the inferior medial tubercle of the calcaneus in a 40-year-old female with a six-month history of painful
growth. A biopsy of the tumor confirmed its benign nature, and 3.5 years after its complete excision, no
recurrence was noted. However, this patient never regained her previous level of activity.

Nogier et al. [5] reported on another large calcaneal osteochondroma involving the inferolateral aspect of
the calcaneus in a 36-year-old man. Similar to our patient, this case also involved extensive growth in
adulthood without malignant transformation or recurrence four years post-excision.

Koplay et al. [7] described the case of an osteochondroma arising from the posteromedial calcaneus in a 25-
year-old female demonstrating late rapid growth. Recurrence occurred following surgical excision, and the
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tumor was re-excised six months later. Pathologic examination once again revealed a benign
osteochondroma. No recurrence of the tumor was detected in the nine months following its second excision.

Kumar et al. [8] presented a case of symptomatic retrocalcaneal bursitis in a 58-year-old farmer due to the
late growth of a posteromedial calcaneal osteochondroma. The tumor and the inflamed bursa were removed.
There was no evidence of malignancy on histopathological examination, and no recurrence occurred six
months following the operation.

Our report is another case of extensive growth of a calcaneal tumor after epiphyseal plate closure, which,
following excision, proved to be a benign osteochondroma on histopathological examination. The patient
returned to his previous level of activity soon after the operation, and no recurrence of the lesion was
demonstrated after monitoring him over a three-year period. Ours is one of the longest-lasting follow-up
periods cited in the relevant literature, along with the reports of Blitz et al. [3] and Nogier et al. [5].

Conclusions

Benign osteochondromas can grow in size and become symptomatic in skeletally mature patients without
malignant transformation. Calcaneal osteochondromas are rare conditions. Large lesions are more likely to
cause symptoms, necessitating a radiological investigation and resection of the healthy bone margin.
Remnants of the cartilage cap after incomplete excision may result in tumor recurrence, especially in
growing lesions.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Unni KK, Inwards CY: Osteochondroma (osteocartilaginous exostosis). Dahlin’s Bone Tumors: General
Aspects and Data on 10,165 Cases (6th Ed.). Wolters Kluwer Health/Lippincott Williams & Wilkins,
Philadelphia; 2010. 9-21.

2. Nojima T, Yamashiro K, Fujita M, Isu K, Ubayama Y, Yamawaki S: A case of osteosarcoma arising in a
solitary osteochondroma. Acta Orthop Scand. 1991, 62:290-2. 10.3109/17453679108993613

3. Blitz NM, Lopez KT: Giant solitary osteochondroma of the inferior medial calcaneal tubercle: a case report
and review of the literature. ] Foot Ankle Surg. 2008, 47:206-12. 10.1053/j.jfas.2007.12.006

4.  Garrison RC, Unni KK, McLeod RA, Pritchard DJ, Dahlin DC: Chondrosarcoma arising in osteochondroma.
Cancer. 1982, 49:1890-7. 10.1002/1097-0142(19820501)49:9<1890::aid-cncr2820490923>3.0.co;2-u

5. Nogier A, De Pinieux G, Hottya G, Anract P: Case reports: enlargement of a calcaneal osteochondroma after
skeletal maturity. Clin Orthop Relat Res. 2006, 447:260-6. 10.1097/01.b10.0000203474.96549.80

6. KriegJC, Buckwalter JA, Peterson KK, el-Khoury GY, Robinson RA: Extensive growth of an osteochondroma
in a skeletally mature patient. A case report. ] Bone Joint Surg Am. 1995, 77:269-73. 10.2106/0000462.3-
199502000-00015

7. Koplay M, Toker S, Sahin L, Kilincoglu V: A calcaneal osteochondroma with recurrence in a skeletally
mature patient: a case report. Cases J. 2009, 2:7013. 10.4076/1757-1626-2-7013

8. Kumar R, Anjana, Kundan M: Retrocalcaneal bursitis due to rare calcaneal osteochondroma in adult male:
excision and outcome. ] Orthop Case Rep. 2016, 6:16-9. 10.13107/jocr.2250-0685.410

9.  Murphey MD, Choi J], Kransdorf MJ, Flemming DJ, Gannon FH: Imaging of osteochondroma: variants and
complications with radiologic-pathologic correlation. Radiographics. 2000, 20:1407-34.
10.1148/radiographics.20.5.g00se171407

10. DaCambra MP, Gupta SK, Ferri-de-Barros F: Subungual exostosis of the toes: a systematic review . Clin
Orthop Relat Res. 2014, 472:1251-9. 10.1007/s11999-013-3345-4

11. Malik R, Kapoor N, Malik R: Transformation of solitary osteochondroma calcaneum to chondrosarcoma--a
case report. Indian J Pathol Microbiol. 2004, 47:42-3.

12.  Ahmed AR, Tan TS, Unni KK, Collins MS, Wenger DE, Sim FH: Secondary chondrosarcoma in
osteochondroma: report of 107 patients. Clin Orthop Relat Res. 2003, 193-206.
10.1097/01.b10.0000069888.31220.2b

13. Willms R, Hartwig CH, Bohm P, Sell S: Malignant transformation of a multiple cartilaginous exostosis--a
case report. Int Orthop. 1997, 21:133-6. 10.1007/s002640050136

14.  Surgery for Bone and Soft-Tissue Tumors. Simon MA, Springfield DS (ed): Lippincott Williams & Wilkins,
Philadelphia, PA; 1998.

15. Lee KC, Davies AM, Cassar-Pullicino VN: Imaging the complications of osteochondromas. Clin Radiol. 2002,
57:18-28. 10.1053/crad.2001.0719

16. Hudson TM, Springfield DS, Spanier SS, Enneking WF, Hamlin DJ: Benign exostoses and exostotic
chondrosarcomas: evaluation of cartilage thickness by CT. Radiology. 1984, 152:595-9.

2023 Avramidis et al. Cureus 15(7): €42570. DOI 10.7759/cureus.42570 8of9


javascript:void(0)
javascript:void(0)
javascript:void(0)
https://scholar.google.com/scholar?q=intitle%3AOsteochondroma %28osteocartilaginous exostosis%29&utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3109/17453679108993613?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3109/17453679108993613?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1053/j.jfas.2007.12.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1053/j.jfas.2007.12.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/1097-0142(19820501)49:9<1890::aid-cncr2820490923>3.0.co;2-u?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/1097-0142(19820501)49:9<1890::aid-cncr2820490923>3.0.co;2-u?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/01.blo.0000203474.96549.80?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/01.blo.0000203474.96549.80?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2106/00004623-199502000-00015?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2106/00004623-199502000-00015?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4076/1757-1626-2-7013?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4076/1757-1626-2-7013?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.13107/jocr.2250-0685.410?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.13107/jocr.2250-0685.410?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1148/radiographics.20.5.g00se171407?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1148/radiographics.20.5.g00se171407?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11999-013-3345-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11999-013-3345-4?utm_medium=email&utm_source=transaction
https://europepmc.org/article/med/15471126?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/01.blo.0000069888.31220.2b?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/01.blo.0000069888.31220.2b?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s002640050136?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s002640050136?utm_medium=email&utm_source=transaction
https://scholar.google.com/scholar?q=intitle%3ASurgery for Bone and Soft-Tissue Tumors&utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1053/crad.2001.0719?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1053/crad.2001.0719?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1148/radiology.152.3.6611561?utm_medium=email&utm_source=transaction

Cureus

10.1148/radiology.152.3.6611561

17.  Mehta M, White LM, Knapp T, Kandel RA, Wunder JS, Bell RS: MR imaging of symptomatic
osteochondromas with pathological correlation. Skeletal Radiol. 1998, 27:427-33. 10.1007/s002560050412

18. Hendel HW, Daugaard S, Kjaer A: Utility of planar bone scintigraphy to distinguish benign
osteochondromas from malignant chondrosarcomas. Clin Nucl Med. 2002, 27:622-4. 10.1097/00003072-
200209000-00002

19.  Akmaz I, Arpacioglu MO, Pehlivan O, Solakoglu C, Kiral A, Kaplan H, Rodop O: Calcaneal osteochondroma. |
Am Podiatr Med Assoc. 2004, 94:409-11. 10.7547/0940409

20. Karakurum G, Oznur A, Atilla B: Bilateral peroneal tubercle osteochondroma of the calcaneus: case report .
Foot Ankle Int. 1998, 19:259-61. 10.1177/107110079801900415

2023 Avramidis et al. Cureus 15(7): €42570. DOI 10.7759/cureus.42570 90f9


https://dx.doi.org/10.1148/radiology.152.3.6611561?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s002560050412?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s002560050412?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00003072-200209000-00002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00003072-200209000-00002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7547/0940409?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7547/0940409?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/107110079801900415?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/107110079801900415?utm_medium=email&utm_source=transaction

	A Solitary, Large Calcaneal Osteochondroma Growing Extensively After Skeletal Maturity: A Case Report and Review of the Literature
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Lateral and axial ankle views
	FIGURE 2: A preoperative CT scan of the affected foot
	FIGURE 3: Patient positioning and the marking of the incision
	FIGURE 4: Resection of the tumor
	FIGURE 5: Resected tumor
	FIGURE 6: The microscopy of the resected tumor
	FIGURE 7: High-magnification microscopy of the specimen
	FIGURE 8: The patient's three-year postoperative follow-up X-ray

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


