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Introduction

Extraskeletal osteosarcoma (ESOS) is a malignant 
mesenchymal neoplasm that produces osteoid bone, or 
chondroid material without demonstrable attachments 
to bone or periosteum (1). These tumors are distinct 
from conventional osteosarcoma. The diagnosis of ESOS 
accounts for 2–5% of osteosarcomas and 1% of all soft-tissue 
sarcomas (2). The etiology is not fully established, although 
some factors of preceding trauma or previous radiation 
exposure history were postulated to be risk factors (3).  
Surgical resection is considered the mainstay curative 
treatment. However, the relapse rate is over 75% (4). Due 
to its rarity and poor prognosis, there is a lack of universal 
consensus on optimal treatment strategy. 

In this article, we demonstrated that a patient with 

ESOS receiving surgical resection followed by adjuvant 
radiotherapy using intensity-modulated radiotherapy 
(IMRT) technique. We also reviewed the literatures 
regarding the treatment options, clinical outcomes of 
ESOS, and the role of adjuvant radiotherapy.

Brief history

This 70-year-old gentleman has the underlying disease 
of hypertension and a medical history of cerebrovascular 
accident (CVA) without neurologic sequela. He presented 
with a swelling mass at his left thigh and initially sought 
for medical advice at an outside facility. Cellulitis-like 
change was noted and resolved, but the mass enlarged 
rapidly in 3 months. He was referred to our hospital for 
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further management. The patient denied previous history 
of major trauma, dysfunction, or any radiation exposure 
to his left thigh. On physical examination, a non-tender 
tumor up to 10 cm was noted at the medial aspect of left 
thigh. The patient provided that he just received magnetic 
resonance imaging (MRI) at outside medical facility. The 
images revealed a hypervascular tumor at posterior medial 
aspect as left thigh, with invasion to semimembranosus and 
adductor magnus muscle (Figure 1). Perilesional soft tissue 
edema was noted but there was no definitive bone lesion 
nor lymphadenopathy. After explanation and discussion, 
mesenchymal origin tumor was highly suspected. The 
patient then underwent tumor excision on October 25,  
2016. Intra-operatively, a hypervascular tumor was identified 
and specimen measuring 10.5 cm × 8.0 cm × 5.3 cm  
was submitted to pathology review. Grossly, the tumor 
was multicystic with hemorrhage. Microscopic finding 
showed pleomorphic tumor cells with occasional bizarre 
giant tumor cells and frequent mitoses. Foci of chondroid 
formation and occasional malignant osteoid were also 
found. Immunohistochemical study demonstrated the 
negative result for cytokeratin, MDM2, CDK4, SMA, nor 
desmin. S100 was only scantly positive. Chest CT scan 
showed no definite lung lesion. Taken together the results of 
histological pattern and immunohistochemical staining, the 
final diagnosis was extra-skeletal osteosarcoma, T2bN0M0, 
FNCLCC grade III. The section margin was not involved 
by the tumor, but the closest distance to tumor was 1.2 mm. 
At multidisciplinary conference, the patient was suggested 
to receive adjuvant radiotherapy (RT) for decreasing the 
risk of local recurrence, but adjuvant chemotherapy was not 
considered for this patient.

After wound healing, the stitches were removed 2 weeks 

after tumor excision, and post-operative RT was arranged  
1 month after operation. The patient was immobilized using 
a vacuum bag. The RT treatment consisted of 2 stages. 
The prescribed dose of the first stage was 50 gray (Gy) in  
25 fractions. The initial clinical target volume (CTV) 
included the tumor bed, operation scar, and surgically 
disturbed tissues, with a 4.5 cm margin in the longitudinal 
axis and a 1.5 cm margin in the transverse plane. The second 
stage was sequential boost for tumor bed. The prescribed 
dose was 16 Gy in 8 fractions to a cumulative dose of 66 Gy. 
The boost CTV included the tumor bed and a 1.5 cm margin 
in all directions. The planning target volume (PTV) was 
CTV with 0.5 cm margin in all directions. We used IMRT 
technique to treat the patient with good conformity. Photon 
energy was 6 megavoltage. Beam configurations consists of  
4 beam portals. Maximal dose was 109.2% of prescribed dose 
and the PTV coverage with 95% of the prescribed dose was 
achieved. The isodose lines were shown in Figure 2.

Toxicities resulting from radiation were assessed using 
the National Cancer Institute Common Toxicity Criteria 
for Adverse Events (CTCAE) scale version 4.0 (5). The 
patient had acute toxicities of grade 2 dermatitis and grade 
1 edema during RT. The symptom resolved after topical 
ointment. Follow-up MRI was performed 3 months after 
RT. The result showed hyperemic post-operative change 
without residual/recurrent tumor. The patient reported 
grade 1 fibrosis, and minimal joint stiffness after recovery. 
One episode of cellulitis was noted in April, 2017. The 
infection resolved after adequate anti-microbial treatment. 
The pus discharge was negative for malignant cell. Further 
follow-up images study of CT scan was arranged. The 
patient was free from recurrence or metastasis of sarcoma 
for 2 years after RT. 

Figure 1 Preoperative images of the patient. (A) Axial, (B) coronal view of magnetic resonance imaging (MRI) of the left thigh tumor. The 
mass showed high intensity signal in T2 series. The horizontal line represents the associated coronal plane.
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Discussion

First reported in 1941 by Wilson (6), ESOS is a rare 
mesenchymal tumor arising in soft tissue. It accounts 
for 1% of all soft tissue sarcomas and nearly 2–5% of all 
osteosarcomas (6,7). Pathological appearance and grades 
are well established and are based on cell morphology and 
mitotic rates. To be classified as ESOS, it must arise in the 
soft tissue (not attached to bone or periosteum), have a 
uniform sarcomatous pattern, and produce osteoid and/or  
cartilage matrix (8,9). The etiology of ESOS is not fully 
understood. Some series of study reported an association 
with preceding trauma in 12–13% cases and prior history of 
radiotherapy in 5–10% cases (7,10). However, the patient in 
presentation had no previous history of trauma or radiation 
exposure. 

Compared with primary osteosarcoma of bone, the 
epidemiology and prevalence of ESOS are different. Primary 
osteosarcoma of bone occurs in much younger patients, 
with a peak incidence in the second decade of life (11,12). 
On the contrary, ESOS is reportedly uncommon under the 
age of thirty. Median age was typically in the sixth decade of 
life. Additionally, the male predominance seen in primary 
osteosarcoma is not found among patients with ESOS (12). 
It is estimated that primary osteosarcoma of bone is the most 
common malignant bone tumor, which is contrast to the 
rarity of ESOS among soft-tissue sarcomas (12).

The outcome of ESOS was poor after surgical resection. 
Historical studies showed overall survival at 5 years 
ranged from 25% to 77% (2,3). ESOS also has high rates 
of local recurrence and distant metastases. The reported 

rates were 69% for local recurrence and 80% for distant 
metastases (2,13). Adjuvant RT is considered to decrease 
local recurrence in soft-tissue sarcomas (14). However, most 
studies regarding radiation and soft-tissue sarcoma do not 
include cases of ESOS. Sordillo et al. (15) retrospectively 
analyzed the outcome of ESOS, and recurrence rate was 
lower in patients who underwent wide excision followed by 
adjuvant RT than wide excision alone. The median time to 
recurrence was 7 months in patients who received operation 
alone compared to 12 months in patients receiving operation 
followed by RT (15). However, the dose, fractionation, 
technique and adverse effects are not clearly reported. 
Longhi et al. (7) retrospectively reviewed 266 patients with 
ESOS. RT was administered about one third in patients with 
ESOS. In analysis, there was no difference in the choice of 
RT administration according to age, size of primary tumor. 
Notably, RT seems to give an advantage in those patients 
with tumor >5 cm and R0 margins, whereas no benefit was 
seen in patients with R1 margins. The results indicated that 
inadequate surgery many not be overcome by RT (7). 

Although the use of RT is also preferred in patients with 
deep, high-grade, large tumors regardless of the ability 
to achieve adequate margins, previous studies raised an 
issue of poor wound healing when radiation was given 
in combination with surgery (16,17). Some old studies 
demonstrated complication rates ranging from 22% to 35% 
(16,17). Werier et al. (18) developed a reproducible radiation 
healing-impaired deep wound animal model. Impaired 
healing was still evident until 6 weeks after intervention. 
Clinically, the impact of time interval (TI) between surgery 

Figure 2 Isodose lines of the patient with ESOS at left thigh who underwent surgical excision. (A) Axial, (B) sagittal, and (C) coronal views 
were showed below. ESOS, extraskeletal osteosarcoma.
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and start of adjuvant RT was assessed from French Sarcoma 
Group (19). Data from 1,131 patients were retrospectively 
reviewed and the median TI was 82 days (range, 18–346). 
With a TI of 19–39, 40–79, 80–119, and ≥120 days, 10-year 
overall survivals were 72.8%, 60.7%, 66.4%, and 62.1% 
(P=0.347), and 10-year local relapsed-free survivals were 
65.3%, 55.5%, 56.9%, and 61.2% (P=0.465), respectively. 
The author concluded that the TI between surgery and 
start of adjuvant RT did not seem to affect the outcomes. 
However, RT should be administrated as early as possible if 
healing is already obtained, especially for patients with high 
risk of local recurrence (19). LeBrun et al. (20) analyzed 
the predictors of wound complications following radiation 
and surgical resection of soft tissue sarcoma. Sixty-five 
patients representing 67 cases of soft tissue sarcoma were 
identified. The rates of major wound complications and 
any wound complications were 21% and 33%, respectively. 
After adjusting for radiation timing, the result revealed that 
diabetes, grade 2 or above radiation dermatitis, and the 
use of IMRT were associated with an decreased risk of any 
wound complication on multivariable analysis (20). These 
data suggest that radiation modality and radiation dermatitis 
also play the roles of predictors wound complications in 
patients with sarcoma. In this case, the patient received 
adjuvant RT after the surgical wound was healed. Surgical 
scar was marked at simulation. Radiation was administrated 
via IMRT technique with skin flashing in treatment fields to 
achieve good conformity and minimize the possible toxicity. 

The role of chemotherapy for ESOS was not fully 
established. Some institutes reported using cisplatin as a 
regimen but the response was not satisfied (12,15). Lee  
et al. (21) reported the outcome of 40 patients with ESOS. 
The 5-year survival was 37%, and the use of adjuvant 
chemotherapy did not affect survival. Ahmad et al. (22) 
reported that cisplatin-based chemotherapy is not active 
against ESOS and the response to doxorubicin is also 
poor. The 5-year disease-specific survival rate was 46%. 
Response rate to chemotherapy was only 19%. They 
asserted that ESOS should be viewed as therapeutically 
distinct from conventional osseous osteosarcoma. In 
recent study, Goldstein-Jackson et al. (12) suggested 
that ESOS is better treated with more aggressive multi-
agent chemotherapy. The study on 17 patients from the 
Cooperative Osteosarcoma Study Group (COSS) reported a 
favorable 3-year OS of 77% after multimodal treatment and 
chemotherapy, including doxorubicin, ifosfamide, cisplatin, 
and methotrexate (12). The role of immunotherapy is also 
under investigation. Maki et al. (23) treated patients with 

synovial sarcoma with ipilimumab (anti-CTLA4) in a pilot, 
phase II study. Unfortunately, the trial was closed due to 
poor patient accrual. Among the 6 patients enrolled, no 
serologic evidence of an immune response was seen and 
all patients demonstrated disease progression after therapy 
(23,24). To our knowledge, there is still no direct clinical 
trial to assess the response of immunotherapy to the specific 
disease entity of ESOS. However, one case report from 
Matsuo et al. (25) showed the unique histological features of 
partial spontaneous regression of malignancy of the primary 
lesion of ESOS. In pathological findings, tumor cells 
decreased gradually from the central area and were replaced 
by fibrocollagenous tissue with no sarcoma cells. CD8+, 
T-cell-restricted intracellular antigen-1 (TIA-1)+, granzyme 
B+ T lymphocytes appeared to infiltrate the mass lesion. 
The author hypothesized that the immunological system 
was likely to be involved via T lymphocytes in triggering 
spontaneous regression (25). Further understanding of this 
phenomenon and the mechanism of lymphocyte infiltration 
may provide the possible immunological treatment strategy 
to ESOS. In our case, pleomorphic tumor cells were 
seen in multicystic tumors and spontaneous regression in 
the central part of tumor was not identified. The use of 
combination regimen and immunological therapy remains a 
subject for further exploration. 

Conclusions

In summary, ESOS represents an unusual soft-tissue sarcoma 
that occurs in the elderly. Pathologic diagnosis is confirmed 
by the presence of neoplastic osteoid, uniform sarcomatous 
pattern, without attachment to bone or periosteum. Limb-
sparing resection is mainstay treatment but the prognosis is 
poor. Our case report indicated that adjuvant radiotherapy 
with sequential boost to 66 Gy via modern IMRT technique 
is a safe and effective treatment option. The high radiation 
dose in combination with surgery should be considered to 
achieve lower recurrence rate without major adverse effects 
jeopardizing limb function. 
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