
Primary clavicle tumors are rare. Due to the rarity of clavicle tu-
mors, accurate clinical diagnoses are difficult. Tumors arising 
from the surface of the clavicle such as parosteal osteomas or os-
teosarcomas are very rare. In a review of 206 cases published 
from 1980 to 2011 in East Asia, osteomas and osteosarcomas 
comprised 3.88% (8 cases) and 8.74% (18 cases) of cases, respec-
tively, which was more than twice the prevalence of parosteal os-
teoma [1]. The authors report a case of a large parosteal osteoma 
of the clavicle treated with wide excision and allograft recon-
struction due to the possibility of parosteal osteosarcoma based 
on the preoperative evaluation. 

CASE REPORT 

A 39-year-old male patient visited our hospital due to the pres-
ence of a right medial clavicular mass. A 3 × 2-cm-sized, fixed, 
non-tender, hard, bony mass in the medial clavicle area was ob-
served. Upon examination, Tinel’s sign was negative with full 

A large parosteal osteoma arising on the surface of the right clavicle of a 39-year-old male patient was suspected preoperatively as a paroste-
al osteosarcoma. The lesion was treated with wide resection and allograft reconstruction. In this case report, we discuss the accurate diag-
nosis and appropriate surgical treatment for unusual clavicular tumors. 
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range of motion in the right shoulder. This lesion had been iden-
tified 10 years prior and gradually had grown in size, but the pa-
tient had not undergone any treatment. A thorough evaluation 
was recommended after x-ray examination, but the patient re-
fused and did not return to the hospital. After 11 months, the pa-
tient revisited our hospital requesting removal of the mass. The 
lesion was larger than when it was initially found. His right elbow 
had a history of injury and exhibited a cubitus varus deformity 
with limitation of motion (40°–90°) and ulnar nerve symptoms 
in the right hand. Deterioration in general conditions such as 
weight loss or lethargy was not observed. On X-ray, computed 
tomography (CT) scan, and contrast-enhanced magnetic reso-
nance imaging (MRI), the mass measured 6.0 cm mediolaterally 
and 4.8 cm anteroposteriorly in the medial clavicle area (Fig. 1). 
The MRI revealed a lesion with low signal intensity on both T1- 
and T2-weighted images. The lesion was composed of a dense 
osseous portion, and signal change was observed with suspected 
involvement of the adjacent subclavius muscle not involving the 
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first rib (Fig. 2). Through a multi-disciplinary approach with our 
radiology and hemato-oncology departments, the most likely di-
agnosis was parosteal osteosarcoma, followed by parosteal osteo-
ma. The main reason for suspecting malignancy was involvement 
of the subscapularis enhancing soft tissue portion and deviating 
subclavian vein. To rule out malignancy and to determine the 
stage of tumor, chest CT, bone scan, and positron emission to-
mography (PET)-CT were performed. On the bone scan, an ac-
tive lesion was identified on the right medial clavicle. No meta-
static lesions were observed on PET-CT. After radiologic inter-
pretation, the patient requested complete removal of the mass. 
Wide resection with allograft reconstruction was decided upon 
after extensive communication with the patient due to the large 
size of the mass, recent rapid growth, fear of recurrence with sus-
picious malignancy, and possibility of inappropriate diagnosis af-
ter inadequate biopsy. Medial resection was performed through 
the sternoclavicular joint, and lateral resection was created with a 
margin approximately 3 cm from the most lateral aspect of the 
clavicular mass (Fig. 3). During resection, soft tissue adhesion 
was identified between the posterior clavicle and the first rib. 
Atypical cells were not observed on frozen biopsy that included 
medial and lateral portions of the fist rib and subclavius muscle. 
Fibular allograft bone was inserted through the defect site after 
measuring the exact size. Fixation was performed between the 
sternum and fibular allograft and between the fibular allograft 
and remnant lateral clavicle using two plates and screws (Fig. 4). 
An additional plate was inserted between the two previously in-
serted plates to prevent stress fracture. Demineralized bone ma-
trix was used to promote bone healing. After the operation, daily 
teriparatide (Forsteo; Lilly, Seoul, Korea) was injected subcutane-
ously for eight weeks. Five months after the operation, bony 
union was observed between the lateral strut and remnant clavi-
cle on the follow-up X-ray. After 11 months, the patient visited 

the hospital after experiencing discomfort at the operation site. 
The medial plate was fractured, but no further procedures were 
performed (Fig. 5). The range of motion after 28 months was ac-
tive forward flexion 160°, abduction 130°, and external rotation 

Fig. 1. On plain X-ray, a large dense sclerotic mass was noted in the 
area of the right medial clavicle.

Fig. 2. Magnetic resonance imaging showing a lesion with low signal 
intensity on both T1- and T2-weighted images with suspected in-
volvement of the adjacent subclavius muscle with enhancing soft tis-
sue portion and deviating subclavian vein. (A) Axial image. (B) Sag-
ittal image.

Fig. 3. A photograph of the resected clavicle including the entire 
mass.

Fig. 4. After wide resection and allograft reconstruction, three plates 
and screws were fixed.
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at the side 80°. This was meaningful in that it indicated successful 
recovery of radiographic and functional outcomes after wide ex-
cision with allograft reconstruction for large parosteal osteoma of 
the clavicle. 

DISCUSSION 

Primary clavicle tumor and tumorous lesions are rare, and the 
majority of studies were case reports [2]. Since osteomas are be-
nign lesions, it is important to differentiate them from malignant 
lesions like parosteal osteosarcoma or parosteal chondrosarcoma 
[3]. In our case, bone scan revealed an active bone lesion, and the 
clinical diagnosis of the radiology department was parosteal os-
teosarcoma due to suspicious involvement of the subscapularis 
enhancing soft tissue portion and deviating subclavian vein, 
making it difficult to determine treatment. For evaluation of soft 
tissue mass or bone tumor, biopsies with various techniques are 
helpful and important deciding factors. Choosing the appropriate 
biopsy is important for accurate diagnosis of tumors [4-6]. In our 
case, we questioned the accuracy of the biopsy since negative 
predictive values has been shown in the literature. The medial 
clavicular mass was diagnosed initially as an aneurysmal bone 
cyst, but due to its rapidly growing nature after diagnosis, open 
biopsy was performed, revealing a high-grade osteosarcoma [5]. 
In our case, the patient requested lesion removal regardless of 
pathology. Careful discussion was performed to determine 
whether or not a preoperative biopsy would be valuable. It was 
decided that wide excision be performed with negative margins 

Fig. 5. X-ray taken at 23 months after surgery, showing that the frac-
tured area at 11 months after surgery was well fused. An angular de-
formity and sternal screw loosening with medial plate pull-out were 
observed. Since there were no indications of additional pain or dis-
comfort, further observation was performed.

without preoperative biopsy. In addition, the possibility of tumor 
seeding or contamination on the biopsy tract could not be ig-
nored. Pressure on the surrounding tissues was an important fac-
tor in determining the type of surgery. After wide excision, a 
mass with a size of 4.9 × 3.5 × 3.5 cm with negative resection mar-
gins was obtained. Nora’s lesion known as bizarre parosteal os-
teochondromatous proliferation was observed and was support-
ive of parosteal osteoma, but a clinicopathologic correlation was 
recommended. The final result was a parosteal osteoma and not 
a parosteal osteosarcoma as was suspected in preoperative MRI. 
In summary, the importance of biopsy in diagnosis of a tumor is 
well known. However, biopsy has the possibility of negative pre-
dictive values. Especially for the patient in our case, hoping for 
operative resection due to the large mass effect, the risk-benefit 
of biopsy must be considered. 

Claviculectomy for clavicular tumor can be inferior function-
ally due to many issues such as loss of the role as a supporter, 
muscle weakness, cosmetic problems, and restriction of joint 
motion as well as loss of the protector effect for important vessels 
and nerves located in the back of the clavicle [7]. Performing re-
construction using allograft after resecting the clavicle can lead 
to many complications from the bone graft material. There is a 
way to re-insert the clavicle after radiation treatment to perform 
reconstruction [8]. In our case, satisfactory recovery of the radio-
graphic and functional outcomes was obtained after wide exci-
sion with allograft reconstruction for large parosteal osteoma of 
the clavicle. 
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