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CASE REPORT

Extraskeletal osteosarcoma infiltrating 
pancreas, spleen, gastric, and left kidney: a case 
report
Wifanto Saditya Jeo1*  , Shintia Christina2, Nathaniel Jason Zacharia1 and Khalikul Razi3 

Abstract 

Background Extraskeletal osteosarcoma is an extremely rare malignancy that accounts for 1% of soft tissue sarcoma 
and 4.3% of all osteosarcoma. Extraskeletal osteosarcoma can develop in a patient between the ages of 48 and 60 
years. The incidence of extraskeletal osteosarcoma is slightly higher in male patients than in females.

Case presentation A 50-year-old Caucasian male patient presented with a 6-month history of intermittent lower-left 
back pain that limits his activity. Prior ultrasonography and abdominal computed tomography scan showed a diag-
nosis of kidney stone and tumor in the lower-left abdomen. The computed tomography urography with contrast 
revealed a mass suspected as a left retroperitoneal malignant tumor. Hence, the tumor was resected through lapa-
rotomy and the patient continued with histopathological and immunohistochemistry examination with the result 
of extraskeletal osteosarcoma.

Conclusion Extraskeletal osteosarcoma presents diagnostic challenges requiring multimodal examination, includ-
ing histological and immunohistochemistry analyses. This case underscores the aggressive nature and poor prognosis 
despite undergoing the current suggested treatment.
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Background
Extraskeletal osteosarcoma (ESOS) is a scarce osteosar-
coma originating from mesenchymal cells. The unique-
ness of this osteosarcoma is that it is located in soft tissue 
and other organs without any evidence of primary bone 
osteosarcoma. The lower extremities are the most com-
mon ESOS site. ESOS is an aggressive type of malignancy 

that accounts for 1% of soft tissue sarcoma and 4.3% of 
all osteosarcoma. This type of osteosarcoma can occur 
in patients between the ages of 48 and 60 years, with a 
slightly higher incidence in male patients than in females 
[1–5].

The most common sites of primary extraskeletal oste-
osarcoma are thigh soft tissue (46%), followed by upper 
extremities (20%), and retroperitoneum (17%). Despite 
that, ESOS can occur in any part of the body. About 
4–13% of cases presented as secondary cancer owing to 
radiotherapy with 2–40  years length of therapy before 
cancer appears [2].

Case presentation
The patient was a 50-year-old Caucasian male. He com-
plained about lower-left back pain that intermittently 
lasted for 6  months. The pain severity got worse and 
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limited his activity without any reported unexplained 
or sudden weight loss. His vital signs were within nor-
mal limits. The abdomen was flat without tenderness 
and had a typical bowel sound on physical examination. 
There was no palpable mass of the liver and spleen. From 
a prior abdominal ultrasonography (USG) examination, 
he was diagnosed with a left kidney stone. Afterward, 
an abdominal computed tomography (CT) scan showed 
a tumor in his lower left abdomen. The first hospital 
admission of the patient was in December 2021, and he 
underwent clinical treatment periodically until his time 
of death in September 2023 (Table 1).

The patient underwent a laboratory test and CT urog-
raphy with contrast on two consecutive days. Laboratory 
test results were within normal range. CT urography 
with contrast revealed a prominent calcified solid mass 
infiltrating the surrounding structure, which is suspected 
as a left retroperitoneal malignant tumor (Fig. 1). By that 
time, the most likely diagnosis of the tumor was an adre-
nal cancer or retroperitoneal sarcoma.

To ensure the diagnosis and cure of the tumor, we per-
formed laparotomy with a presurgery diagnosis of the left 
retroperitoneal tumor-infiltrating the pancreas, spleen, 
and left kidney. The procedures during laparotomy are 
tumor resection (Fig.  2), distal pancreatectomy, partial 
gastrectomy, splenectomy, and left nephrectomy. The 
diagnosis after surgery changed to left retroperitoneal 
tumor-infiltrating the pancreas, spleen, gastric region, 
and left kidney.

After the laparotomy, the patient recovered well and 
was discharged from the hospital 7 days after surgery. 
A histopathological examination was done after surgery 
and showed a high-grade sarcoma with a differential 
diagnosis of osteogenic extraskeletal sarcoma, extraskel-
etal chondrosarcoma, and malignant peripheral nerve 
sheath tumor (MPNST) with heterology element (Fig. 3). 
The tumor invaded the kidney and pancreas but not the 
spleen (Fig. 4).

We performed an immunohistochemical (IHC) exami-
nation to confirm the diagnosis, and the following results 

Table 1 Timeline of the patient’s medical history

USG ultrasonography, CT computed tomography, MPNST malignant peripheral nerve sheath tumor, IHC immunohistochemical, PET positron emission tomography

A 50-year-old male with left lower back pain diagnosed as extraskeletal osteosarcoma infiltrating the pancreas, spleen, gastric region, and 
kidney

Intervention/examination Date Diagnostic significance/complaints/recommendations

June 2021 Complaint:
- Intermittent lower-left back pain
- There is no unexplained or sudden weight loss

USG 24 December 2021 Diagnosis: kidney stone

CT—abdomen without contrast 9 January 2022 Diagnosis: tumor in the lower-left abdomen

CT—urography with contrast (Fig. 1) 10 January 2022 Diagnosis: suspect left retroperitoneal malignant tumor with most likely 
adrenal cancer or retroperitoneal sarcoma

First laparotomy 13 January 2022 Diagnosis presurgery: left retroperitoneal tumor-infiltrating pancreas, 
spleen, and left kidney
Diagnosis post-surgery: retroperitoneal tumor-infiltrating pancreas, 
spleen, gastric region, and left kidney

Histopathological exam 15  January, 2022 Diagnosis: high-grade sarcoma with a differential diagnosis of osteo-
genic extraskeletal sarcoma, extraskeletal chondrosarcoma, and MPNST 
with heterology element
Recommendations: IHC examination

IHC exam 20 January 2022 Diagnosis: extraskeletal osteosarcoma

PET scan (First follow-up assessment) 21 February 2022 Diagnosis: no residual malignancy in the operating area of the upper-left 
abdominal cavity, no suspicion of the tumor in other organs, no metasta-
sis to lymphatic nodes, and no metastasis to the lungs

CT—abdomen and pelvis
CT—urography with contrast
(second follow-up assessment; Fig. 5A)

7 September 2022 Diagnosis: there are multiple new nodules of very heterogeneous calci-
fication at the left renal bed with multiple lymphadenopathy in paraaor-
tic—aortocaval groups (intralesional calcification)

CT—abdomen and pelvis with contrast (third follow-
up assessment; Fig. 5B)

24 January 2023 Diagnosis: larger and multiple calcified nodules in the renal bed 
and hepatogastric area with multiple lymphadenopathy calcifications

Second laparotomy 28 February 2023 Diagnosis pr-surgery: Recidive extraskeletal osteosarcoma
Diagnosis postsurgery: Recidive extraskeletal osteosarcoma post radical 
re-excision

CT—abdomen and pelvis without contrast (Fig. 5C, D) 10 August 2023 Diagnosis: a new and large peritoneal carcinomatosis with a massive 
mass on the lung and pleural cavity

Last admission 21 September 2023 The patient died of multiple metastases
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were reported: positive for SATB2 and CD99 marker, 
partially positive of SMA and EMA marker, low partially 
positive of AR marker, negative of S100 marker, posi-
tive for 20–40% of Ki67 marker. The conclusion of the 
diagnosis from the IHC examination was extraskeletal 
osteosarcoma.

To evaluate the patient, a routine general CT scan was 
scheduled every 6 months. The first follow-up showed 
no malignancy residue sign in the operation area and 
no suspicion of metastasis in lymphatic nodes or other 
organs, as seen by a PET scan a month after the first sur-
gery. Then, after 6 months, the patient was reassessed, 
and local recurrence was found. There are multiple new 
calcified nodules at the left renal bed and calcified lym-
phadenopathy in paraaortic-aortocaval groups. He was 
managed by radical re-excision of the tumor and opti-
mized quality of life-on the basis of patient complaints. 

However, on the third follow-up, the mass became more 
extensive than the last imaging, and there were more cal-
cified nodules in the renal beda, hepatogastric area, and 
lymph nodes. The patient was diagnosed with residual 
extraskeletal osteosarcoma and a biopsy was performed. 
He survived 20 months after diagnosis with 6 months of 
progression-free survival. He died 2 weeks after we found 
evidence of lung and peritoneal metastases (Fig. 5).

Discussion
Extraskeletal osteosarcoma is a high-grade spindle cell 
tumor, usually more than 5  cm in size. Jenson et al. 
reported 18/25 cases located at intramuscular [1]. As a 
scarce case, patients with ESOS commonly come with 
chief complaints of soft tissue mass that grows slowly. 
The duration of the symptoms is about 4–6 months, with 
50% of them feeling pain in the area of the lesion [1, 6].

Fig. 1 First computed tomography urography with contrast
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History of radiation exposure and trauma were associ-
ated as risk factors for developing ESOS, where around 
10% of the cases have prior radiation exposure. Laskin et 
al. reported that 13% of all sarcoma cases are radiation-
related ESOS. On the other hand, a history of trauma is 
found in 12–30% of cases, which becomes essential data 
in managing patients. Trauma history may lead to myosi-
tis ossificans as one of the differential diagnoses of ESOS. 
Furthermore, there is a literature report on osteosarcoma 
development from myositis [1, 6].

In managing tumor lesions, a proper history and physi-
cal findings are crucial. However, a radiology examina-
tion must be done to get an appropriate diagnosis. For 

initial imaging studies, plain radiography can show soft 
tissue tumors with massive or dot calcification. Magnetic 
resonance imaging (MRI) helps determine the local stag-
ing and gives adjunct information for preoperative prepa-
ration before resecting the tumor in an operable case. 
Computed tomography (CT) plays a role in identifying 
mineralization and necrosis in the tumor and in recog-
nizing bone involvement or metastases. Bone scintigra-
phy and positron emission tomography (PET) scans help 
determine the tumor stage [7, 8].

On the basis of history-taking and physical examina-
tion of the patient, supported by abdominal USG results, 
it was suggested as a nonmalignancy case. However, 

Fig. 2 Intraoperative procedure and the tumor

Fig. 3 Histopathology of the tumor lesion. A Hematoxylin and eosin, 100 ×. Tumor cells are arranged in a fascicular growth pattern with high-grade 
spindle cells. B (Hematoxylin and eosin, 400 ×) Tumor cell nuclei are pleomorphic, coarse chromatin, and vesicular, some with prominent nucleoli. 
Some parts showed cartilage components. C (Hematoxylin and eosin, 400 ×) Lace-like osteoid with high-grade cells
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Fig. 4 Histopathology of kidney and pancreas invasion. A Kidney, black dot: tubules, red dot: tumor cell, asterisk: osteoid, black arrow: glomerulus. 
B Pancreas, red dot: pancreas cell, asterix: tumor cell

Fig. 5 Routine scheduled imaging follow-up after surgery. A Computed tomography—abdomen and pelvis without contrast, coronal view 
(8 months). B Computed tomography—whole abdomen with contrast, coronal view (12 months). C Computed tomography—whole abdomen 
without contrast, coronal view (19 months). D Computed tomography—whole abdomen without contrast, sagittal view (19 months). E Chest X-ray, 
AP (19 months)
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an abdominal CT without contrast and a CT urogra-
phy with contrast revealed a left retroperitoneal tumor-
infiltrating the pancreas, spleen, and left kidney. These 
odds may happen because the accuracy of history-taking 
depends on the patient’s awareness and memorization. 
The symptoms in malignancy cases are also nonspecific 
or asymptomatic in the early stages, contributing to early 
diagnostic challenges. Ultrasonography is highly opera-
tor-dependent, so it is crucial to consider the other diag-
nostic possibilities on the basis of the surgeon’s clinical 
judgment [9].

From our clinical assessment and CT results, a lapa-
rotomy was performed as the following management. We 
found a tumor that infiltrated the pancreas, spleen, gas-
tric region, and left kidney. Thus, the tumor was resected, 
followed by distal pancreatectomy, partial gastrectomy, 
splenectomy, and left nephrectomy. Excluding all pos-
sible differential diagnoses on the basis of the lesion’s 
demographics, location, and presentation, and radiol-
ogy also plays a crucial role [1]. Some other tumor-like 
lesions mimic ESOS, such as osteosarcoma with tumoral 
osteoid production, reactive metaplastic bone, dense 
collagen-mimicking osteoid, or even a benign soft tissue 
tumor with bone formation. Especially in this case, where 
the tumor was located at the retroperitoneal, dediffer-
entiated liposarcoma is a more prevalent entity possibly 
happening [10]. All specimens were sent for histological 
examination, which revealed high-grade, pleomorphic, 
vesicular, chromatin tumor cells with spindle nuclei and 
involvement of cartilage and osteoid matrix that forms a 
lace-like pattern. These findings suggest osteosarcoma as 
the diagnosis. The scarcity of ESOS results in diagnostic 
difficulties owing to radiological and pathological simi-
larities with other conditions, which are more common 
[10]. Making a correct diagnosis of ESOS is vital because 
it needs a more aggressive treatment strategy than other 
sarcomas [11].

There are no typical IHC characteristics of ESOS. How-
ever, an immunohistochemistry examination can help 
make a suggestive diagnosis and exclude other possibili-
ties. Osteoblastic EOS may express nuclear SATB2, but 
this does not confirm a diagnosis of EOS because other 
tumors with tumoral bone focal may also show SATB2 
expression. In some conditions, ESOS may express SMA, 
S-100, and cytokeratins in a weak and patchy area. The 
findings of genetic protein expression in ESOS are rela-
tively nonspecific. Around 10–20% of cases may show 
MDM2 and CDK4 amplification, which is typically found 
in dedifferentiated liposarcoma. Deletions of H3K27me3 
may occur in ESOS but are more commonly found in 
MPNST with bone involvement. If there is an H3K27me3 
deletion, we should look for SOX10 and  expression, and 
if none, then it is ESOS.

Our institution has a sufficient IHC panel to exclude 
another variant of tumor type and make a diagnosis of 
ESOS. We found positive expression of SATB2, which 
is common in ESOS cases. A differential diagnosis of 
MPNST becomes unlikely because there is no expres-
sion of S-100 from our IHC examination. Other pos-
sibilities, such as dedifferentiated liposarcoma and 
fibrosarcoma, can be excluded because there is no lipid 
component or fibroblast proliferation from the hema-
toxylin–eosin examination. On the basis of histopathol-
ogy typical osteosarcoma findings and the exclusion of 
other possibilities from IHC examination, we made a 
final diagnosis of a rare extraskeletal osteosarcoma in 
the patient.

This rare soft-tissue tumor is associated with signifi-
cantly poor morbidity and mortality owing to the lack 
of definitive proper treatment guidelines available. 
The best treatment approach has not been established 
with the limited cases reported. Some clinicians sug-
gest treating these cases as high-risk soft tissue sar-
coma, while some prefer to treat them as conventional 
osteosarcoma. With the conventional approach for 
ESOS, Paludo et al. report an overall objective response 
(27%) using preoperative platinum-based chemother-
apy without a significant survival advantage compared 
with non platinum therapy or receiving chemother-
apy [11]. In contrast, some outmoded cohort studies 
reported 25% versus 66% 5-year overall survival, in 
which chemotherapy was superior [12, 13]. However, 
Nystrom et al. reported that the 5-year overall sur-
vival was only 11.7%, with an increase in the survival 
length in patients who received chemotherapy (16.4 
versus 9.3  months, p = 0.16) [14]. The management 
approach for ESOS depends on the clinical analysis and 
judgment, where most of them use soft tissue sarcoma 
guidelines (anthracycline with or without ifosfamide) 
or primary osseous sarcoma (cisplatin, doxorubicin, 
ifosfamide, and methotrexate). However, adjuvant 
multiagent chemotherapy shows a nonstatistical supe-
riority to improve disease-free survival of the patient 
and is not recommended for routine use [14, 15].

This case showed a large nonmetastatic disease at 
diagnosis in an elderly patient, followed by recur-
rence of the tumor lesion after radical resection  6 six 
months and metastatic progression after 19  months. 
Some of these findings are poor prognostic markers, 
which may be the answer for the survival outcomes for 
the patient [11]. The recurrence rate of ESOS reaches 
45–50% within 6–9 months after surgery, similar to our 
case after 7 months. The patient showed peritoneal and 
pulmonary metastasis after treatment; the pulmonary 
site is the most common metastatic area with a 62–65% 
rate [14].
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Conclusion
This case report demonstrates the complex diagnostic 
process of extraskeletal osteosarcoma, which requires a 
multimodal examination. Histological examination can 
suggest the diagnosis of ESOS with high-grade pleomor-
phic spindle cells and osteoid matrix involvement. Owing 
to the rarity of ESOS and overlapping features with other 
conditions, immunohistochemistry (IHC) is needed to 
make a definitive diagnosis. SATB2 positivity suggested 
ESOS, while S-100 negativity ruled out other possibili-
ties. Treatment often mirrors that of high-risk soft tissue 
sarcomas or conventional osteosarcomas, with varying 
chemotherapy regimens showing limited survival ben-
efits. In this case, the patient experienced recurrence and 
metastasis, highlighting the aggressive nature and poor 
prognosis associated with ESOS.
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