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Abstract. Alveolar soft part sarcoma (ASPS) is a rare soft 
tissue tumor, particularly in bone, which usually affects young 
patients. Primary lymphoma of bone (PLB) is a rare form of 
non‑Hodgkin's lymphoma that occurs primarily in bone. In 
the present report, the case of a 42‑year‑old woman affected 
by ASPS and PLB in the left and right femur, respectively, 
is presented. The radiological features of digital radiography, 
computed tomography and magnetic resonance imaging 
examination are discussed, and compared with previous find-
ings reported in the literature. To the best of our knowledge, 
the present study is the first case of ASPS and PLB occurring 
concomitantly in a patient.

Introduction

Alveolar soft part sarcoma (ASPS) is a rare soft tissue tumor 
that accounts for ~0.5‑1.0% of all soft tissue sarcomas (1). 
ASPS was first described in 1952, and has rarely been reported 
since (2). ASPS involves several locations, particularly muscles 
and deep soft tissues of the body (3). In adults, ASPS is often 
localized in the lower extremities, while the head and neck 
are the predominant sites for ASPS in children (4). Park et al 
reported six cases of primary ASPS of bone in 1999, and 
demonstrated the bone origin of this condition based on their 
radiological findings (5). To date, the number of published 
studies reporting cases of ASPS is limited (3,6,7).

Primary lymphoma of bone (PLB) is an extranodal 
lymphoma that arises from the medullary cavity and mani-
fests as a localized, solitary lesion (8). PLB represents 3% of 
all primary malignant bone tumors, and 1% of all malignant 
lymphomas (8). First reported by Oberling in 1928 (9), PLB 
has been described as a malignant, lymphoid infiltrate within 

bone, with or without cortical invasion or soft tissue extension, 
and without concurrent involvement of regional lymph nodes 
or distant viscera (10). Non‑Hodgkin's lymphoma constitutes 
the majority of PLBs, and the most common subtype is diffuse 
large B‑cell lymphoma (11,12), while T‑cell PLB is rare (13).

Second primary malignances (SPMs) are newly developed 
malignant neoplasms that present synchronously or meta-
chronously in a patient with a known malignant disease (14). 
The incidence of SPM is not rare (15‑18). However, a limited 
number of cases of primary intraosseous ASPS and PLB have 
been reported in the literature thus far. To the best of our 
knowledge, the present report is the first case of intraosseous 
ASPS and PLB occurring concomitantly in the same patient. 
Written informed consent was obtained from the patient.

Case report

A 42‑year‑old woman presented to the Department of Radi-
ology of Zhongnan Hospital of Wuhan University (Wuhan, 
China) with continuous pain in her right hip and occasional 
pain in her left leg, in addition to dizziness and heart palpi-
tations. The patient had been experiencing these symptoms 
during the two months prior to the date of admission to the 
hospital in June 2010.

The results of a blood routine test performed prior to the 
date of admission suggested anemia, and the patient had been 
receiving treatment for anemia during one month at her local 
hospital, but the pain in her right hip worsened. Therefore, 
the patient was referred to the Zhongnan Hospital of Wuhan 
University. Physical examination identified a firm mass with 
a poorly delineated margin that was palpable in the right hip. 
The left leg examinations did not indicate any abnormalities. 
The red blood cell count was 2.23x1012 cells/l, and the levels of 
hemoglobin were 66.20 g/l. The patient's initial pelvic radio-
graph revealed a large right proximal femur osteolytic process 
with cortical disruption (Fig. 1). Computed tomography (CT) 
confirmed the presence of a large non‑matrix producing soft 
tissue lesion in the right proximal femur, which was accom-
panied of cortical destruction, but did not exhibit surrounding 
sclerosis or associated periosteal reaction (Fig. 2).

Following tumor resection, the patient received bone 
cement and was subjected to internal fixation. Microscopic 
examination of the tumor specimen by hematoxylin and eosin 
stain (ZSGB‑BIO, Beijing, China) revealed proliferation of 
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large polygonal cells separated by thin fibrous septa. The cells 
presented round nuclei, were disposed centrally, and contained 
abundant granular eosinophilic cytoplasm. A small number 
of normal mitoses were also observed (Fig. 3). On immuno-
histochemistry, the tumor cells were diffusely positive for 
myoglobin and cytokeratin, focally positive for Ki‑67, and 
negative for cluster of differentiation (CD)138, CD79a, CD20, 
CD3, CD30, anaplastic lymphoma kinase and chromogranin A 
(CgA). Consequently, the patient was diagnosed with ASPS of 
the right proximal femur.

The patient initiated chemotherapy treatment with adria-
mycin (A) and ifosfamide (I) at 20 days post‑surgery. The AI 
protocol consisted of 4‑day administration of ifosfamide at a 
dose of 3 g/m2, and 3‑day administration of adriamycin at a 
dose of 60 mg/m2. In addition, the patient received adequate 
mesna for protection and hydration. The treatment was 
effective in treating the symptoms, and the patient achieved 
IV degree of bone marrow suppression. The second round 
of chemotherapy started three weeks later, and following 
four weeks, the patient accepted radiotherapy with total doses 
of 60 Gy/200 cGy/30 fraction/40 day. During this period, the 
patient complained of persistent pain in the left leg.

The subsequent X‑ray examination was normal (Fig. 4), 
but plain CT scan revealed a focus of marrow replacement, 
surrounded by a soft tissue mass without cortical bone destruc-
tion (Fig. 5). The soft tissue mass displayed homogeneous 
texture, sharp margins and mild enhancement surrounding the 
right femoral cava, while the marrow replacement exhibited 

Figure. 2 (A) Coronal multiple planar reconstruction of the femur observed 
in bone window indicated cortical destruction without internal matrix or 
associated bone reaction (white arrow). (B) Axial computed tomography of 
the femur observed in soft tissue window revealed the presence of a soft 
tissue mass (black arrow). (C) Volume rendering technique detected bone 
destruction (black arrow).

Figure 1. Anteroposterior supine pelvic radiograph revealed a large right 
proximal femur osteolytic lesion (black arrow).   C

  B

  A
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heterogeneous enhancement upon administration of contrast 
medium (Fig. 6). Magnetic resonance imaging (MRI) demon-
strated a clearer lesion extent of marrow replacement, which 
presented equal signal intensity on T1‑weighted imaging 
and bright signal intensity on T2‑weighted imaging. The 
surrounding soft tissue mass displayed the same signal inten-
sity (Fig. 7).

According to the clinical manifestations and radiological 
features, second primary tumor of bone rather than metastatic 
tumor was hypothesized. Following limb salvage treatment, 
microscopic examination of the specimen revealed that the 
tumor cells aligned diffusely with remarkable heteromor-
phism (Fig 8), and the adjacent striated muscles were invaded. 

Figure 3. Microscopic examination of the tumor specimen by hematoxylin 
and eosin stain identified large tumor cells, round or polygonal in shape, with 
vacuolated cytoplasms abundant in eosinophilic granular bodies (magnifica-
tion, x100).

Figure 4. (A) Anteroposterior and (B) lateral radiographs did not reveal any 
abnormalities in the left femur.

Figure 5. Axial computed tomography. (A) Femur observed in soft tissue 
window detected the replacement of the normal medullary fat in the left fem-
oral canal by a lesion of soft tissue density (black arrow) and a surrounding 
soft tissue mass (white arrow). (B) Femur observed in bone window revealed 
the complete cortical bone.

  A

  B

Figure 6. (A) Axial enhanced computed tomography examination of left 
femur identified an homogeneous and sharply marginated mild enhance-
ment surrounding the right femoral cava (white arrow). (B) Sagittal multiple 
planar reconstruction demonstrated heterogeneous enhancement in the right 
femoral canal (white arrow).
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  A   B
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Immunohistochemical examination demonstrated the tumor 
to be leukocyte common antigen+, CD99+, vimentin‑, desmin‑, 
melanoma‑, synaptophysin‑, pancytokeratin‑, CgA‑, CD3‑, 
CD43+, CD20‑ and CD79a‑. The pathological diagnosis was 
established to be peripheral T‑cell lymphoma with the inva-
sion of adjacent striated muscles.

According to the clinical manifestation and pathological 
results, the final diagnosis was ASPS of the right femur and 
PLB of the left femur. The patient then received radiotherapy, 
and was followed up for 4 years. To date, there is no evidence 
of bone marrow aspiration or abnormal laboratory results.

Discussion

In the present study, the case of a 42‑year‑old woman diag-
nosed with ASPS and PLB is reported. The patient underwent 
en bloc surgical resection, chemotherapy and radiotherapy, 
and remains currently alive.

The ASPS was located in the right femur, and had invaded 
the surrounding muscle. This is an unusual location for this 
tumor in an adult, according to previous reports (3,5). Certain 
clinical signs and symptoms exhibited by the patient were also 
considered unusual, such as the results of blood routine test, 
which suggested anemia.

The microscopic features of tumor cells do not tend to vary 
from tumor to tumor, and this uniformity is one of the char-
acteristics of ASPS (19). The radiological features of primary 
bone manifestations of ASPS have been previously described 
by Park et al (5). A common feature in all the cases of ASPS 
reported by these authors was the detection of bone destruc-
tion with poorly defined tumor margins and epicenter located 
in the bone, indicating that the tumors occurred primarily 
in bone. Previous studies have demonstrated that ASPS is 
distinguishable at equal or slightly increased signal intensity 
relative to skeletal muscle on T1‑weighted MRI, and displays 
high and heterogeneous signal intensity on T2‑weighted MRI. 
In addition, the administration of intravenous contrast medium 
results in strong, uniform enhancement of tumor imaging (20). 
Tumor hypervascularity is characterized by findings such 
as serpentine flow voids, due to peripheral feeding and 

Figure 8. Microscopic examination of the tumor specimen by hematoxylin 
and eosin stain revealed that the tumor cells aligned diffusely with remark-
able heteromorphism (magnification, x200).
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  B

Figure 7. (A) Axial T1‑weighted imaging demonstrated the signal intensity 
of the lesion to be mostly isointense, compared with muscle. (B) Axial and 
(C) sagittal T2‑weighted fat‑suppression imaging indicated that the signal 
intensity of the lesion was high (white arrows).

  C
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intratumoral vessels (20). In the present case report, X‑ray 
examination revealed a large right proximal femur osteolytic 
process with cortical disruption, and CT scan confirmed the 
presence of a large non‑matrix producing soft tissue lesion of 
the right proximal femur, which exhibited cortical destruction, 
but no surrounding sclerosis or associated periosteal reaction 
were observed. Cross‑sectional imaging demonstrated that 
the epicenter was located in the right femur, and the intraos-
seous soft tissue mass was similar in size to the extraosseous 
component (19). This evidence supported the hypothesis that 
the tumor originated in bone.

In conclusion, the clinical symptoms of ASPS experienced 
by the patient of the present case report were not typical, and 
imageological diagnosis was the fastest way of confirming the 
disease, since MRI is the most effective method to determine 
the dimension of bone destruction and hypervascularity (20). 
Therefore, ASPS should be considered in the differential 
diagnosis of bone‑originating highly vascularized soft tissue 
masses.

Currently, there is no consent definition or diagnostic 
criteria for PLB (10‑12,21‑25). It has been previously proposed 
that there may be lymph node involvement if there is a 6‑month 
window between the time of diagnosis of the primary bone 
focus and the emergence of lymph node disease (21). The diag-
nosis of PLB may be challenging, since, it is often difficult to 
differentiate clinically PLB and lymphomatous involvement of 
bone as a component of extraosseous lymphoma (22,23). The 
patient of the present case report presented a primary focus in 
a single bone, which was confirmed histologically. However, 
there was no evidence of distant lymph node or metastasis 
to meet the diagnosis criterion. In the present case, the most 
typical symptom of PLB displayed by the patient was bone 
pain not relieved by rest, which was insidious and intermittent, 
similarly to a previous case reported in the literature (21).

PLB is mainly of B‑cell origin (10). However, the patho-
logical diagnosis of the patient in the present case report 
was established to be peripheral T‑cell lymphoma of the left 
femur. Although T‑cell PLB has been previously described, its 
incidence is rare, with the exception of Japan and Hong Kong, 
where the disease is more common, possibly due to the higher 
overall incidence of T‑cell lymphoma in these countries (24).

The radiological features of PLB are variable and nonspe-
cific (20‑22). Conventional radiography typically reveals an 
osteolytic pattern of bone destruction, but may instead reveal a 
sclerotic or mixed lytic and sclerotic pattern, or may be normal 
in 5% of the cases. In the present case, the results of X‑ray 
examination were normal. Previous studies have reported 
that periosteal reaction is typically minimal in PLB, despite 
extreme medullary infiltration (20‑22). In addition, the pres-
ence of soft tissue masses is common in PLB, but these are 
better detected by cross‑sectional imaging (24), since CT may 
reveal soft tissue extension, cortical involvement, or marrow 
invasion suggestive of malignancy, but these findings are 
nonspecific (20‑22). Radionuclide bone scans are abnormal in 
the majority of patients with PLB (98%), demonstrating mild to 
marked increased uptake (22). Positron emission tomography 
may be aid in staging or detecting residual disease following 
treatment, but does not contribute to the initial diagnostic 
examination of suspected PLB (25). In MRI, the characteristic 
signals of PLB tend to be heterogeneous and variable, and the 

majority of lesions appear isointense or hypointense compared 
with muscle on T1, and hypo, iso  or hyperintense compared 
with subcutaneous fat on T2 (20,23,26). The low intensity of 
the lesion signals on T1 and T2 is speculated to be associated 
with a high content of fibrous tissue in patients with PLB (26). 
Furthermore, enhancement patterns in PLB are usually hetero-
geneous (26). Soft tissue extension is present in the majority of 
cases of PLB, and generally exhibits the same signal intensity 
than the bone lesion (26). Intramedullary extension is best 
assessed on MRI, since a clear line of demarcation with normal 
marrow is usually observed (23). PLB is rarely confined to the 
periosteum or cortex with diffuse cortical thickening without 
medullary involvement (23).

With the development of effective oncological treatments, 
surgery is no longer required in the management of PLB (11). 
Therefore, an accurate diagnosis is required in order to 
avoid unnecessary surgical procedures. Biopsy and imaging 
studies are effective for the diagnosis of PLB, since MRI is 
the most sensitive technique for the detection of intraosseous 
tumors (23).

In summary, the case of a 42‑year‑old woman with SPM 
has been reported in the present study. To the best of our 
knowledge, this is the first case of ASPS in the right femur 
and PLB in the left femur occurring concomitantly in the 
same patient to date. These two  types of tumors present 
different inherent imageology characteristics. The review of 
the literature conducted in the present study identified that 
the incidence of SPMs is not rare (15‑18). Therefore, when the 
radiographic signs are unexpected, the possibility of a second 
primary tumor should be considered.
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