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Wolf in sheep’s clothing:  
metatarsal osteosarcoma

M
etatarsal bones are an unusu-
al subsite for small bone in-
volvement in osteosarcomas. 
This subgroup is often misdi-

agnosed and hence associated with sig-
nificant treatment delays. The standard 
treatment of metatarsal osteosarcomas 
remains the same as for those treated 
at other sites, namely neoadjuvant che-
motherapy followed by surgery and 
adjuvant chemotherapy. Limb salvage 
surgery or metatarsectomy in the foot 
is often a challenge owing to the poor 
compartmentalization of the disease. We 
hereby describe the case of a young girl 
with a metatarsal osteosarcoma who was 
managed with neoadjuvant chemothera-
py and limb salvage surgery. 

INTRODUCTION
Osteosarcomas are the most common 
primary malignant bone tumor in chil-
dren and adolescents. Although pre-
dominantly occurring in pediatric and 
adolescent age groups, bimodal distri-
bution (with a second incidence peak oc-
curring in the sixth and seventh decades) 
is not uncommon.1 Osteosarcomas of the 
foot and small bones represent a rare and 
distinct clinical entity. This must have 
been a well-known observation for years 
that led to Watson-Jones stating, “Sarco-
ma of this [metatarsal] bone has not yet 
been reported in thousands of years in 
any country.”2 The incidence of osteosar-
comas of the foot is estimated to be from 
0.2% to 2%.3

These tumors, owing to their rarity, 
often lead to diagnostic dilemmas and 
hence treatment delays.4 They are usual-
ly mistaken for inflammatory conditions 
and often treated with—but not limited 
to—curettages and drainage procedures.5 

The following case of osteosarcoma of the 
metatarsal bone in a young girl highlights 
the importance of having a high index of 
clinical suspicion prior to treatment. 

CASE PRESENTATION AND  
SUMMARY
A 10-year-old girl visited our outpatient 
clinic with a painful progressive swell-
ing on the dorsum of the left foot of 2 
months’ duration. There was no history 
of antecedent trauma or fever. Physical 
examination revealed a bony hard swell-
ing measuring around 5 x 6 cm on the 
dorsum of the left foot around the region 
of the second metatarsal. There was no 
regional lymphadenopathy or distal neu-
rovascular deficit. She was evaluated 
with a plain radiograph that demonstrat-
ed a lytic lesion in the left second meta-
tarsal associated with cortical destruc-
tion and periosteal reaction (FIGURE 1). A 
subsequent magnetic resonance image 
(MRI) revealed a bony lesion destroying 
part of the left second metatarsal with 
cortical destruction and marrow involve-
ment and affecting the soft tissue around 
the adjacent third metatarsal (FIGURE 2). 
Needle biopsy showed chondroblastic 
osteosarcoma. Computed tomography 
(CT) of the thorax and bone scan were 
both negative for distant metastases. 

She received 3 cycles of a MAP (high-
dose methotrexate, doxorubicin, and 
cisplatin) regimen as neoadjuvant che-
motherapy. Response assessment scans 
showed partial response (FIGURES 3A and 
B). We performed a wide excision of the 
second and third metatarsal with recon-
struction using a segment of non-vas-
cularized fibular graft as rigid fixation 
(FIGURE 4). The postoperative period was 
uneventful. She was able to begin partial 
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weight bearing on the fourth postopera-
tive day and her sutures were removed 
on the twelfth postoperative day. She re-
ceived adjuvant chemotherapy following 
surgery. The final histopathology report 
showed residual disease with Huvos 
grade III response (>90% necrosis) with 
all margins negative for malignancy (FIG-

URE 5). At present, the child is disease-free 
at 5 months of treatment completion and 
is undergoing regular follow-up visits.

DISCUSSION
Metatarsal involvement amongst small-
bone osteosarcomas is uncommon.3 
There are about 32 cases of osteosarco-
mas reported in the literature from 1940 
to 2018 involving the metatarsal bones 

(TABLE 1). According to a review article 
from the Mayo Clinic, the most common 
bone of the foot involved is the calcane-
um.6 While the incidence of osteosar-
comas of the foot as a whole is around 
0.2% to 2%,3 metatarsal involvement is 
documented in 0.5% of these patients.7 
However, a recent study depicted meta-
tarsal involvement in 33% of all osteo-
sarcomas of the foot.8

Osteosarcomas at conventional sites 
tend to have a bimodal age distribution 
with respect to disease affliction.9 Meta-
tarsal osteosarcomas, however, are more 
common in an older age group.4,10 Our 
patient is probably the second youngest 
reported case of metatarsal osteosarcoma 
in the literature.11

› THESE TUMORS 
ARE…USUALLY 
MISTAKEN FOR 
INFLAMMATORY 
CONDITIONS AND 
OFTEN TREATED 
WITH—BUT NOT 
LIMITED TO—
CURETTAGES 
AND DRAINAGE 
PROCEDURES.

FIGURE 1. Radiograph showing lytic lesion 
of left second metatarsal with periosteal 
reaction.

FIGURE 2. T2w MRI (plantar aspect) indicat-
ing marrow involvement of the left second 
metatarsal, with soft tissue component show-
ing high signal intensity and involvement of 
adjacent metatarsal bone.
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Biscaglia et al propounded that osteo-
sarcomas of the metatarsal were a distinct 
subgroup due to the rarity of occurrence, 
anatomical location, and prognosis.4 This 
often led to misdiagnosis and subsequent 
inadequate or inappropriate surgery. In 
six out of the ten cases (60%) described 
in Table 1, an incorrect pretreatment di-
agnosis was made that led to treatment 
delay. None, except one patient, received 
neoadjuvant chemotherapy, which is cur-
rently the standard of care. The average 
duration from symptom onset to diagno-
sis was found to be 2 years.4 However, in 
our case, the duration of symptoms was 
approximately 2 months.

Surgery for metatarsal osteosarcomas 
can be challenging, as the compartments 
of the foot are narrow spaces with poor 
demarcation. Limb salvage surgery in 
the form of metatarsectomy needs prop-
er preoperative planning and execution. 

Neoadjuvant chemotherapy will serve to 
downstage the tumor within the fascial 
barriers of the metatarsal compartment. 

FIGURES 3A and 3B. Post chemotherapy CT images (plantar view on 
left) showing tumor with persisting soft tissue component.

FIGURE 4. Post limb salvage radiograph 
showing reconstruction by non-vascularized 
fibular graft.

FIGURE 5. Photomicrograph showing immature bony trabeculae 
and immature cartilage seen amidst tumor cells.
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It has also been postulated that osteosar-
coma of the foot may have a better prog-
nosis and survival compared to other 
osteosarcoma subsites.10 This can be ex-
trapolated from the fact that the majority 
are found to be low grade, and despite 
a long delay in treatment, there was no 
rapid increase in size and/or metastatic 
spread. However, tumor grade remains 
an important factor affecting survival—
patients with higher grade tumors have 
worse survival.8

A number of differentials, including 
benign tumors, are to be kept in mind 
when diagnosing and treating such pa-
tients (TABLE 2). The most common benign 
tumors affecting the metatarsal are giant 
cell tumors (GCT) followed by chondro-

myxoid fibroma. Osteosarcomas and Ew-
ing sarcomas constitute the malignant 
tumors.12 Occasionally, infections like 
osteomyelitis of the small bones may 
mimic malignancy. The absence of an 
extensive soft tissue component and/or 
calcifications with the presence of bony 
changes (like sequestrum) favors a diag-
nosis of infection/osteomyelitis. In addi-
tion, clinical findings like fever, skin red-
ness, and presence of a painful swelling 
(especially after onset of fever) point to 
an inflammatory pathology rather than 
malignancy. Stress fractures rarely sim-
ulate tumors. MRI showing marrow and 
soft tissue edema with a visible fracture 
line points to the diagnosis. 

A plane radiograph showing corti-

 TABLE 1.  Various studies on metatarsal osteosarcoma: treatment and outcomes
Author/year Age/sex Initial  

diagnosis
Initial  
treatment

Final  
treatment

Histology Outcomes

Biscaglia R4/ 
1998

28 M not known NA disarticulation chondroblastic 
osteosarcoma

NED at 168 mo

20 M not known NA resection osteoblastic 
osteosarcoma

NED at 120 mo

Fukuda K14/ 
1999

18 F not known NA NACT f/b BKA osteoblastic 
osteosarcoma

NED at 55 mo

Lee EY16/ 
2000

25 F enchondroma curettage ray resection high-grade
osteosarcoma

NED at 9 mo

Choong PFM6/ 
1999

27 M osteosarcoma NA ray amputation
radiotherapy

osteosarcoma
grade II

DOD at 19 mo

Sneppen O7/ 
1978

22 M benign
osteochondroma

Non-radical
excision

BKA osteosarcoma DOD at 13 mo

Padhy D17/ 
2010

17 M osteosarcoma NA ray amputation 
f/b adjuvant
chemotherapy

high-grade 
osteosarcoma

NED at 26 mo

Mohammadi 
A18/2011

33 F osteosarcoma NA radical excision chondroblastic
osteosarcoma

NED at 9 mo

Nishio J19/ 
2012

16 M fibrous dysplasia/ 
giant cell reparative
granuloma

curettage wide excision 
+ free vascular 
scapular graft

low-grade 
osteosarcoma

NED at 18 mo

Parsa R15/ 
2013

72 M osteosarcoma NA metatarsectomy low-grade
osteosarcoma

NED at 48 mo

Aycan OE11/ 
2015

10 M aneurysmal bone 
cyst/giant cell tumor

NA resection chondroblas-
toma-like 
osteosarcoma

NED at 6 mo

PRESENT 
CASE

10 F chondroblastic NA NACT f/b
metatarsectomy

chondroblastic
osteosarcoma

NED at 3 mo

BKA: below knee amputation; DOD: dead of disease; F, female; f/b: followed by; M, male; mo, months; NA, not available; NACT, neoadjuvant chemothera-
py; NED, no evidence of disease
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cal bone destruction with a soft tissue 
component and calcification should be 
considered suspicious and must be thor-
oughly evaluated prior to surgical treat-
ment.13 In a young patient such as ours, 
the important differentials that need to 
be considered include Ewing sarcoma, 
chronic osteomyelitis, and eosinophil-
ic granuloma, which can radiologically 
mimic osteosarcoma at this location.

CONCLUSIONS
Osteosarcoma of the metatarsal is rare. 
Our case remains unique as it reports 
the second youngest patient in the lit-
erature. Erroneous or delayed diagnosis 
resulting in inadequate tumor excision 
and limb loss (amputation) often occurs 
in a majority of the cases. Proper pre-
treatment radiological imaging becomes 
imperative, and when clinical suspicion 
is high, a needle biopsy must follow in 
those cases. Early diagnosis with ad-
ministration of neoadjuvant chemother-
apy may allow us to perform limb sal-

vage surgery or wide excision in these  
cases.  TSJ
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 TABLE 2.  Important differential diagnosis of metatarsal swelling in a young patient
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Osteosarcoma Chronic  
osteomyelitis

Ewing 
sarcoma

Eosinophilic 
granuloma

Age group 10 – 30 years 2 – 12 years 10 – 20 years Less than 10 years

Male:female 1.43:1 3:1 1.5:1 2:1

Most common site Lower limb distal femur Lower limb and lumbar 
vertebrae

Femur Skull, mandible, 
spine, ribs
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tumor matrix  
calcification.
Codman triangle  
periosteal reaction  
commonly seen.
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as thickened sclerotic 
bone. Buttress type of 
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tense on T2.
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better. 
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scan.

CT – lytic lesion with 
periosteal reaction 
and cortical and 
medullary bone 
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On spin-echo MRI, 
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and high on T2w.
Lesion enhances on 
gadolinium.

CT, computed tomography; Ga, gadolinium; MRI, magnetic resonance imaging; SI, spin intensity; STIR, Short-TI Inversion Recovery; T1, T2,  
longitudinal relaxation time; T2w, longitudinal relaxation time-weighted images; Tc, technetium 
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