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ABSTRACT

Primary tumours of the clavicle are a rarity and overall account for only 0.45% of primary bone tumours. 
Solitary bone plasmacytomas are similarly a rarity and have dis�nct prognos�c significance in that 
approximately 50% of untreated lesions will progress to mul�ple myeloma within 5-years of diagnosis. 
With regards to the op�mal management of a solitary plasmacytoma of bone the a�ending orthopaedic 
surgeon must be mindful of the precise loca�on of the lesion. While several studies confirm that a solitary 
plasmacytomas of bone can be successfully treated with radiotherapy alone, the effect of radiotherapy 
on the surrounding cri�cal structures must be taken into considera�on. With regards to the middle third 
of the clavicle, the in�mate rela�onship of the inferior surface of the clavicle to the underlying cords of 
the brachial plexus, is an important considera�on. Here the a�ending orthopaedic surgeon may decide 
that surgical excision is the treatment of choice with/without adjunc�ve radiotherapy. We report a case 
of an adult female pa�ent, who presented to our unit with a rela�vely painless progressively enlarging 
mass over the middle third of the clavicle that was subsequently diagnosed to be a solitary 
plasmacytoma. She was taken to the opera�ng room and successfully managed by en bloc resec�on of 
the lesion, followed by immediate clavicular reconstruc�on, with adjunc�ve radiotherapy being reserved 
for recurrence. We recommend that even in the context of a known radio-sensi�ve tumour, the middle 
third of the clavicle be afforded special considera�on when it comes to radiotherapy, and that surgical 
excision be the treatment of choice for tumours at this specific site. 
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INTRODUCTION

Less than 1% of bone tumours occur in the clavicle 
(1). The absence of any significant medullary cavity, 
and its rela�vely poor blood supply, are postulated 
reasons for this paucity (2). While plasma cell 
dyscrasias comprise a heterogenous group of clinical 
en��es with dis�nct prognos�c implica�ons, they 
share the same fundamental pathogenesis namely 
the neoplas�c prolifera�on of monoclonal plasma 
cells. Included in the spectrum of disease is the most 
benign, namely Monoclonal Gammopathy of 
U n d e t e r m i n e d  S i g n i fi c a n c e  ( M G U S ) ,  t h e 
plasmacytoma which has intermediate prognos�c 
significance due to approximately 50% of untreated 
lesions demonstra�ng progression to systemic 
disease within 5-years, and the most clinically 
aggressive systemic form namely mul�ple myeloma 
(3). The World Health Organiza�on (WHO) defines a 
solitary plasmacytoma of bone as a single ly�c bony 

lesion, comprised of neoplas�c monoclonal plasma 
cells, without associated plasmacytosis on random 
bone marrow sampling. An addi�onal diagnos�c 
requirement is the absence of any evidence of 
systemic myeloma which includes renal insufficiency, 
hypercalcemia, anaemia, a posi�ve bone scan, a 
monoclonal gammopathy on serum protein 
electrophoresis, and the presence of Benz Jones 
protein on urine protein electrophoresis. Solitary 
plasmacytomas of bone have a predilec�on to occur 
in bones of the axial skeleton with ac�ve marrow. For 
this reason, the vertebrae, ribs, skull, pelvis, femur, 
scapula, and albeit rare the clavicle, are more 
commonly involved than any bone of  the 
appendicular skeleton (4). Regarding solitary 
plasmacytomas of the clavicle they are rela�vely rare. 
One retrospec�ve series, that enrolled 113 subjects 
with clavicular tumours, noted that 10/113 (8.8%) 
subjects had a clavicular plasmacytoma (5). In 
another study that enrolled 29 subjects with solitary 
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plasmacytomas, of which 16 were solitary 
plasmacytomas of bone, reported that only 1/29 
(3%) subject had a solitary plasmacytoma of the 
clavicle (6). We report a case of an adult female 
pa�ent who presented to our unit with an insidious 
progressively enlarging mass over the right clavicle 
that was demonstrated to be a solitary clavicular 
plasmacytoma. Our case report serves to highlight 
this rare tumour occurring at a rare site, and as such 
reminds orthopaedic surgeons to include this in the 
differen�al diagnosis of an enlarging clavicular mass.

CASE REPORT 

A 42-year old female pa�ent presented to our unit 
with a 6-month history of a progressively enlarging, 
but rela�vely painless, right clavicular mass. While 
she reported the mass to be rela�vely painless, she 
did report that she experienced pain when the strap 

from her brazier pressed on the mass. She was 
otherwise healthy and had no medical problems. On 
examina�on of the mass it was noted to be 4cm by 
3cm in size, to have a solid hard consistency, with a 
discrete edge, and fixed to the middle 1/3rd of the 
clavicle. There were no overlying skin changes. 
Neurological examina�on of her right upper limb was 
normal (Figure 1).   

An X-ray of her right clavicle was performed which 
showed an intramedullary cor�cal expanding 
osteoly�c lesion confined to the middle third of the 
right clavicle. Due to our experience being that most 
clavicular tumours are malignant, the primary 
diagnoses that we considered were that the lesion 
was  most  l i ke ly  a  chondrosarcoma or  an 
osteosarcoma. On both X-rays the superior cortex 
was noted to be eroded which we decided to take 
advantage of to obtain a biopsy (Figure 2). 

Figure 1
 Pre-opera�ve pa�ent photograph showing the right clavicular mass (blue arrow). While the mass

 can clearly be seen, the obvious absence of overlying skin changes is also appreciated
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      An MRI of the right clavicle was performed 
which  demonstrated  the  les ion  to  be 
hypointense of MRI T1W imaging, and hyper-
intense on MRI T2W imaging. While these were 

non-specific in terms of establishing the 
diagnosis, the absence of any obvious infiltra�on 
into the surrounding so� �ssues was noted and 
considered favorable. 
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Figure 3
Pre-opera�ve MRI T1W and MRI T2W images of the right clavicle. The lesion is noted to 

be hypointense on T1W imaging, and hyper-intense on MRI T2W imaging, which is non-specific. 
The absence of any obvious infiltra�on into the surrounding so� �ssues was considered favorable

We performed a core needle biopsy of the lesion 
which revealed a small round blue cell sheet like 
infiltrate. On haemoxylin and eosin staining the cells 
were noted to be oval, with abundant basophilic 
cytoplasm, and round eccentric nuclei characteris�c 

of mature plasma cells. An absence of intervening 
parenchyma was further noted.  Specific staining 
performed demonstrated high CD 38 posi�vity 
(Figure 4). 

Figure 2
Pre-opera�ve anteroposterior right shoulder X-ray, and 15 degrees superior view X-ray of right 
clavicle.  On these views an  intramedullary cor�cal expanding osteoly�c lesion confined to the 

middle third of the right clavicle is clearly visualized, as is erosion of the 
superior cortex above the lesion
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   We consulted the Haematological Oncology 
Department to assist in excluding this to be part of 
underlying more extensive disease. Measurement of 
serum red blood cell count, platelet count, calcium, 
urea, and crea�ne were performed which were all 

normal. Serum protein electrophoresis was 
performed which excluded a monoclonal protein 
peak. Urine protein electrophoresis was performed 
which was nega�ve for Benz Jones light chain 
proteins. A bone scan was performed which 

Volume 16 No. 1, March 2022

Figure 4
Histological slides of the core needle biopsy, stained on the le� with haemoxylin and eosin, 

showing a small round blue cell sheet like infiltrate, comprised of oval cells with abundant basophilic 
cytoplasm.  Specific staining done, and shown on the right, reveled high posi�vity for CD 38

confirmed no addi�onal lesions to be present on 
skeletal survey. Random bone marrow biopsies were 
performed which all confirmed normal bone marrow. 
      We hence diagnosed the lesion to be a solitary 
plasmacytoma of the clavicle and now needed to 
decide on the best management. While we realized 
that solitary bone plasmacytomas can be successfully 
managed by moderate dose stereotac�c radio-
therapy comprised of 40-50Gy, administered once 
daily at 1.8-2Gy per frac�on, with reported high local 
control rates of between 83-96% (7,8), we considered 
the loca�on of the lesion in the middle third of the 
clavicle to be unfavorable due to this management 
incurring a moderate risk of radia�on-induced 
brachial plexopathy. A�er thorough counselling of 
the pa�ent, which included discussion of a moderate 
risk of her later incurring a radia�on-induced brachial 
plexopathy, she declined radiotherapy and opted for 
surgical excision of the lesion with immediate pla�ng.  

Opera�ve procedure:  She was taken to the opera�ng 
room where, post induc�on of anaesthesia and in a 
beach chair posi�on, a lazy-S incision was made over 
the clavicle. Normal clavicle, immediately medial and 
lateral to the lesion contained within its periosteum, 

was exposed. A�er freeing the underlying fascia 
beneath the lesion, immediately deep to which are 
the trunks of the brachial plexus, and the fascia under 
the adjacent clavicle, an osteotome was used to 
perform an en bloc resec�on of the lesion by cu�ng 
through the normal clavicle both medially and 
laterally. Post en bloc removal a further 5mm 
resec�on of adjacent normal �ssue was performed. 
The wound was thoroughly irrigated and confirmed 
to be free of macroscopic disease. Bone gra� was 
harvested from the pa�ent's iliac crest, morselized, 
and used to fill the bony defect. Double pla�ng of the 
clavicle, with pre-contoured anatomical locking 
plates, was then performed (Figure 5). The wound 
was closed in layers and the skin was closed with skin 
clips. 

An intra-opera�ve fluoroscopic Xray was 
performed which confirmed restora�on of clavicular 
alignment (Figure 6). 

rd
The pa�ent was discharged on the 3  post-

opera�ve day in a broad arm sling. At her 6-week out-
pa�ent appointment her wound had healed well, and 
she reported being sa�sfied with the outcome. She 
was discharged for 6-month out-pa�ent review. 



53

Figure 6
Intra-opera�ve fluoroscopic X-ray confirming restora�on of clavicular alignment. The double pla�ng, 

with pre-contoured anatomical locking plates, can be seen
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Figure 5
Intra-opera�ve pa�ent photograph showing double pla�ng of the pa�ent's clavicle, u�lizing pre-contoured 
anatomical locking plates. The morselized bone gra� used to fill the bony defect can be seen (blue arrow)
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DISCUSSION

One retrospec�vely series, that enrolled 1300 
pa�ents with primary bone tumours, reported that 
only 0.45% were clavicular (9). Another study, that 
enrolled 29 subjects with solitary plasmacytomas, 
reported that only 1/29 (3%) was clavicular (6). A 
further study, that enrolled 32 pa�ents with solitary 
plasmacytomas, similarly reported only 1/32 (3%) to 
be clavicular (10).  These studies hence confirm not 
only the rela�ve rarity of primary bone tumours of 
the clavicle, but also the rarity of this to be a solitary 
bone plasmacytoma. Common tumours of the 
clavicle, reported in a retrospec�ve series of 113 
pa�ents, are eosinophilic granulomas which 
occurred in 21/113 (18.8%) subjects, metastases 
which occurred in 17/113 (15%) subjects, Ewing's 
sarcoma which occurred in 10/113 (8.8%) subjects, 
osteosarcoma which occurred in 9/113 (8%) 
subjects, aneurysmal bone cyst which occurred in 
10/113 (9%) subjects, and chondrosarcoma which 
occurred in 5/113 (4.4%) subjects (5).  

Several studies note that radiotherapy alone 
results in successful local control of primary bone 
plasmacytomas (7,8,11,12). One case report gives an 
account of a solitary plasmacytoma of the medial end 
of the clavicle that was successfully treated with 
surgical excision followed by adjunc�ve radiotherapy 
(13). In our pa�ent the solitary bone plasmacytoma 
was in the middle third of the clavicle, directly deep 
to which are the cords of the brachial plexus, and 
hence we decided there to be a moderate risk of her 
incurring a radia�on-induced brachial plexopathy. 
A�er thorough counselling of the pa�ent, it was 
agreed that we would offer her surgical excision 
alone, and reserve adjunc�ve radiotherapy for 
recurrence, thereby completely avoiding this risk. 
While radiotherapy alone is reported to be 
successful, another study notes surgical excision to 
be the treatment of choice for the primary 
management of solitary bone plasmacytomas, 
where possible. Here the surgical op�ons include 
subtotal, or total clavulectomy with or without re-
construc�on, which reportedly results in no to li�le 
disability (4-16). 

CONCLUSIONS

Our case report gives an account of an adult female 
pa�ent who presented with, what was later 
diagnosed to be, a solitary plasmacytoma of the 

clavicle. A�er considera�on of the precise loca�on of 
the lesion, in the middle third of the clavicle in 
proximity to the cords of the brachial plexus, it was 
decided that we would manage her by en bloc 
resec�on. While solitary plasmacytomas of the bone 
are known to respond favorably to radiotherapy 
alone, we recommend that with regards to the 
clavicle, considera�on need to be made for the actual 
site of the tumour, with the medial third of the 
clavicle being dis�nct in that immediately deep to it 
likes the cords of the brachial plexus. In these cases, 
we recommend surgical excision to be the treatment 
of choice, and that adjunc�ve radiotherapy be 
reserved for recurrence. 
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