
Introduction
Osteosarcoma is a rare type of bone cancer that typically occurs 
in adolescents and young adults. It is the most common primary 
malignant bone tumor in this age group and can occur in any 
bone but is more commonly found in the long bones of the 
extremities, such as the femur and tibia. Osteosarcoma is an 
osteogenic tumor of bone characterized by the formation of 
neoplastic osteoid tissue. It is the most common primary non-
hematopoietic malignant tumor of bone in children and 
adolescents, second only to chondrosarcoma and Ewing’s 
sarcoma [1, 2].
Calcaneal osteosarcoma is a very uncommon form of 
osteosarcoma, accounting for <1% of all cases. These tumors 

commonly present with swelling and persistent heel pain, and 
they are usually misdiagnosed on clinical examination as 
traumatic or inflammator y pathology [3]. Diagnostic 
uncertainty occurs due to the rarity of this entity and the lack of 
understanding of osteosarcomas in uncommonly affected areas. 
This typically results in delay in diagnosis and treatment, which 
may negatively impact the prognosis [1]. We report a case of a 19-
year-old girl with calcaneal osteosarcoma who initially 
complained of heel pain that was refractory to analgesic 
medications over a period of 4 months. Due to its uncommon 
nature, and the fact that it may present as chronic heel pain, 
calcaneal osteosarcoma is often missed.
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Introduction: Calcaneal osteosarcoma is extremely uncommon, accounting for <1% of all osteosarcomas. They typically exhibit swelling and 
chronic heel pain and are frequently clinically misdiagnosed as traumatic or inflammatory process.
Case Report: We report a case of a 19-year-old girl with calcaneal osteosarcoma who initially complained of heel pain that was refractory to 
analgesic medications over a period of 4 months.
Conclusion: The case highlights the importance of early diagnosis and management of osteosarcoma in patients with chronic heel pain and also 
highlights the importance of considering osteosarcoma as a differential diagnosis in adolescents who present with chronic heel pain, despite the 
rarity of the condition.
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Abstract

Learning Point of the Article:
Although a rare entity, osteosarcoma should be considered as a differential diagnosis in chronic pain in adolescents.

Calcaneal Osteosarcoma: A Rare Instance in Adolescent Patient
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Case Report
A 19-year-old girl was seen in the outpatient department with a 
diffuse, dull aching right heel pain that was the insidious onset 
and gradually progressive in nature. There was no history of any 
injury or surgery. The right heel pain was associated with a limp 
and did not respond to analgesics. There was no diurnal 
variation of pain. She had been experiencing difficulty in 
walking and carrying out daily activities for the past 6 months 
due to this heel pain. A local examination revealed mild swelling 
but no overt inflammatory signs, such as erythema or the local 
rise of temperature, and there was no tenderness. Considering 
her age of presentation, the character of pain, and no signs of 
inflammation or infections, further investigations were 
undertaken.
A plain X-ray of the foot showed an ill-defined sclerotic area in 
the calcaneum with radiating spicules, thinned overlying 
cortex, and soft-tissue edema over the heel (Fig. 1). Contrast-
enhanced magnetic resonance imaging (MRI) of the left ankle 
confirmed the sclerotic lesion in the calcaneum with 
extraosseous component and enhancement with contrast. 
Alkaline phosphatase and lactate dehydrogenase were within 
the normal range and renal functions were also normal. An 
ultrasound-guided tru-cut biopsy was undertaken from the 
lesion, which on microscopy showed abundant osteoid matrix 

interspersed by pleomorphic cells with elongated oval to 
spindle hyperchromatic nuclei with increased areas of fibrous 
tissue, which was the hallmark of osteogenic sarcoma (Fig. 2). 
Fluorodeoxyglucose positron emission tomography-computed 
tomography scans (FDG PET-CT) showed no distant 
metastasis.
Treatment: The patient was given 3 cycles of chemotherapy 
(cisplatin+adriamycin) at 3-week inter vals. After the 
chemotherapy, a repeat contrast MRI and FDG-PET-CT were 
undertaken to determine the size and extent of the disease and 
micrometastasis, which revealed a decrease in the standardized 
uptake values in the primary lesion and also the extent of the 
disease.
A limb salvage surgery was undertaken, which involved a 
posteromedial incision extending 5 cm from above the ankle to 
the base of first metatarsal along the watershed line (Fig. 3). The 
biopsy scar was excised, and the neurovascular bundle was 
isolated and separated. The flexor retinaculum was released, 
and the lateral plantar vessels had to be sacrificed because of 
their adherence to the tumor. The medial plantar vessels and 
nerves were isolated and separated (Fig. 4). The capsule was 
incised all around the subtalar joint and removed from the 
navicular and cuneiform bone. The tendon Achilles was 
resected 1 cm from its insertion, and the plantar fascia was 169

Journal of Orthopaedic Case Reports Volume 13 Issue 10  October 2023 Page 168-173 |  | |  | 

Lingala H, et al

Figure 1: A plain X-ray of the foot showing an ill-defined 
sclerotic area in calcaneum with radiating spicules thinned 
overlying cortex and soft-tissue edema over the heel.

Figure 2: Microscopy showed abundant osteoid matrix interspersed by 
pleomorphic cells with elongated oval-to-spindle hyperchromatic nuclei with 
increased areas of fibrous tissue, which is the hallmark of osteogenic sarcoma.
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resected 1 cm from its margins. After thorough dissection, a 
wide en bloc resection of the calcaneum was taken (Fig. 5). The 
procedure was uneventful. The sample was sent for 
histopathology, which confirmed osteosarcoma.
Post-operative protocol
After the surgery, a below-knee splint was applied for 3 months, 
and the patient was advised non-weight-bearing ambulation. 
Sutures were removed at 2 weeks, and then three cycles of 
adjuvant chemotherapy were given. At 3 months of follow-up, 
partial weight bearing was allowed with elbow crutches and an 
ankle-foot orthosis. The patient was followed up every 6 weeks. 
At a 1-year follow-up, a customized silicon heel cup and shoes 
were given for full weight-bearing ambulation. At the end of 1 
year, a PET-CT revealed no evidence of metabolically active 
disease.

Discussion
Osteosarcoma most commonly affects the metadiaphysis of 
long bones and very rarely flat bones or small bones such as the 
calcaneum. Calcaneal osteosarcoma is an extremely rare form of 
osteosarcoma, accounting for <1% of all cases [2, 4]. This rarity 
and the lack of understanding of osteosarcomas in 
uncommonly affected areas make the diagnosis of calcaneal 
osteosarcoma challenging [5]. In this case, the patient 
presented with chronic heel pain, which was initially 
misdiagnosed as an overuse injury. It is important to note that 
the majority of osteosarcoma cases occur in individuals without 
any underlying genetic predisposition. However, some rare 

inherited syndromes have been associated with an increased 
risk of developing osteosarcomas, such as Werner syndrome, 
hereditary retinoblastoma, Li-Fraumeni syndrome, and 
Rothmund–Thompson syndrome [2, 6]. In this case, the 
patient did not have any of these syndromes.
Routine radiographs are often sufficient to make a primary 
diagnosis of calcaneal osteosarcoma [3]. The characteristic 
finding of irregular spiculated interrupted periosteal reaction 
with dense sclerotic bone on radiographic images is a strong 
indication of calcaneal osteosarcoma as they typically show an 
ill-defined sclerotic area in the calcaneum with radiating 
spicules, thinned overlying cortex, and soft-tissue edema over 
the heel. However, to confirm the diagnosis and determine the 
local and distant extent of the disease, cross-sectional imaging 
studies such as contrast-enhanced MRI and FDG PET-CT 
scans are usually performed. Histopathological examination of 
a biopsy sample is always necessary to confirm the diagnosis 
and differentiate it from other lytic sclerotic lesions [7].
With more advanced treatments and improvements in surgical 
techniques, the survival rate for osteosarcoma has continued to 
increase. At present, 5-year survival rate for patients with 
localized osteosarcoma is approximately 60%, and after 
recurrences or metastases, it is only 20% [8]. It is important to 
note that early diagnosis and treatment are crucial for improving 
the prognosis in osteosarcoma. Neoadjuvant chemotherapy, 
before surgery, reduces the size of the primary tumor and makes 
it more amenable to surgery thereby increasing the chance of 
limb-salvage surgery and decreasing the risk of local recurrence. 
It also allows us to evaluate the response of the tumor to 
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Figure 3: Posteromedial incision was taken extending 5 cm from above the 
ankle to the base of first metatarsal along water shed line.

Figure 4: Intra-operative picture showing (1) in red-isolated medial plantar 
vessels, and (2) in yellow-isolated medial plantar nerve.
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chemotherapy and make decisions about the surgery 
accordingly. Adjuvant chemotherapy after surgery reduces the 
risk of micrometastasis and improves the outcome in patients 
with osteosarcoma. The choice between neoadjuvant and 
adjuvant chemotherapy depends on the patient’s condition, the 
size and location of the tumor, and the patient’s overall health. 
Both approaches have been used in the treatment of 
osteosarcoma with similar outcomes, but the use of 
neoadjuvant chemotherapy is becoming increasingly common 
[9, 10].
In this case, the patient was treated with a combination of 
chemotherapy and limb salvage surgery. Neoadjuvant 
chemotherapy is used to reduce the size of the tumor before 
surgery and to prevent micrometastasis. The patient underwent 
a wide en bloc resection of the calcaneum and received adjuvant 
chemotherapy after the surgery. The patient was followed up for 
1 year and had no recurrence of tumor. She was able to bear 
weight fully with a customized heel cup.

HPE Report

Gross Appearance
Received oriented fragment of bone 
covered by soft tissue altogether measuring 
9×6×3.5 cm. Cut section shows an ill-
d e f i n ed  b o ny  hard  sc l ero t i c  area s 
measuring 4×3.1×3 cm. (P/E) Distance of 
tumor from resected margins : Superior 
soft-tissue margin - 0.3 cm, Inferior soft-
tissue and bone margin - 0.2 cm, Medial 
soft-tissue and bone margin - 0.2 cm, 
Lateral soft-tissue and bone margin - 0.2 
cm, Anterior soft-tissue and bone margin - 
1.8 cm, and posterior bone margin - 1.0 cm.
Sections
A – Ill-defined sclerotic bony hard areas 

(A1 - A6) B - Superior soft-tissue margin C - Inferior soft-tissue 
margin D - Inferior bone margin E - Medial soft-tissue margin F 
- Medial bone margin G - Lateral soft-tissue and bone margin H 
- Anterior soft-tissue and bone margin J - Posterior bone margin 
( J1 - J2)

Microscopic Appearance-
Post-chemotherapy status - Sections from ill-defined sclerotic 
bony areas show predominantly large areas of osteosclerosis and 
intertrabecular marrow fibrosis along with scattered residual 
viable foci of osteosarcoma (<10%) showing polygonal to 
sp ind le  cel l s  w ith  high N/C rat io,  large  i r reg ular 
hyperchromatic nuclei and prominent nucleoli. - Anterior and 
medial bone margin shows intertrabecular osteosclerosis 
without any viable tumor cells. - The superior, inferior, lateral, 
and posterior soft-tissue and bone margins are free of tumor. 
Impression/Comment

Post-chemotherapy status, 
p r e d o m i n a n t  a r e a s  o f 
osteosclerosis with scattered 
r e s i d u a l  v i a b l e  f o c i  o f 
osteosarcoma (<10%) with 
free resected margins.

Conclusion
The case highlights the 
i m p o r t a n c e  o f  e a r l y 
diagnosis and management 
of osteosarcoma in patients 
with chronic heel pain. The 
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Immediate Post-Operative X-ray.

Figure 5:  Wide en bloc resection of calcaneum was done which was later sent for histopathology which 
revealed a bony hard sclerotic area measuring 4×3.1×3 cm  .

1-year follow-up Lateral View.
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Clinical Message

Prompt clinical and radiological diagnosis with timely management 
will prevent complications and morbidity in osteosarcoma.

use of neoadjuvant chemotherapy before surgery and adjuvant 
chemotherapy post-surgery has greatly improved the survival 
rates in osteosarcoma patients. The patient’s case also highlights 
the importance of considering osteosarcoma as a differential 
diagnosis in adolescents who present with chronic heel pain, 
despite the rarity of the condition.

Footwear Support1-year follow-up AP view.
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