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Case Report

introduction
The clavicle is a rare site for bone tumors, with the 
majority of reported cases being malignant in nature. 
The major pathology differentials include eosinophilic 
granuloma, plasmacytoma, Ewing sarcoma, osteosarcoma, 
osteochondroma, chondrosarcoma, and aneurysmal bone 
cysts.[1]

Osteochondromas are benign bony protrusions with 
cartilaginous caps. They are established as the second-most 
common	benign	 bone	 tumors	 after	 nonossifying	fibromas,	
mainly affecting the bones of the axial skeleton, more 
specifically	around	the	knee	joint.[2] However, they can occur 
elsewhere, although this is an unusual presentation. Unni,[3] 
reported that chondrosarcomas are the second-most common 
bone tumors after osteosarcoma, constituting 9.2% of cases 
in the Mayo Clinic series of 11,087 cases.

The cartilaginous plate grows outwards instead of longitudinally, 
forming an osteochondroma rendering it to form a bony lesion 
covered with a cartilage cap. Osteochondromas are frequently 
incidentally found while investigating other complaints and 
are commonly asymptomatic. If symptomatic, with pain, 
however, it would be due to the mechanical compression, on the 

overlying soft-tissue structures, such as muscles, tendons, and 
nerves.[4] In some rare cases of osteochondromas, compressive 
myopathy has been documented.[4,5]

Although osteochondromas are considered benign tumors, 
chondrosarcomas are considered to be cartilage forming 
malignant tumors. The preexistence of osteochondromas 
is the main differentiation between primary and secondary 
chondrosarcomas. Primary chondrosarcoma, on the other hand, 
does not arise from a preexisting lesion.[6]

Secondary chondrosarcoma is not always easy to diagnose, and 
the	histologic	features	alone	may	not	be	sufficient	to	determine	
that a lesion has become malignant. The current literature 
provided	a	list	of	specific	risk	factors,	which	can	be	used	to	help	
the diagnostic suspicions of secondary chondrosarcoma. These 
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factors are grouped into clinical, radiological, and genetic. 
Clinical factors include pain along with an increasing size of 
a palpable lesion, male predominance (2:1), the location of 
pelvis or hip as well as a peak age in mid-30 s. Radiographic 
risk factors consist of surface integrity, blurriness of the border, 
osteochondroma >5 cm and cartilage cap thickness of >2 cm 
and inhomogeneous mineralization of large cartilage cap. The 
genetic group of risk factors comprised of the predisposition of 
genetic mutations in EXT1, EXT2, EXT3, which are found in 
patients with hereditary multiple osteochondroma (estimated 
2%–4% risk), or diseases such as Ollier disease and Maffucci 
syndrome (estimated 10%–40% risk).[6]

There is notably a cortical bony continuation with the 
possibility	of	accumulating	a	variety	of	calcifications	within	
the cartilage cap.[7] The risk of malignant transformation of 
benign cartilage tumors has not been well established, and 
according to Lin et al.,[6] the risk for solitary osteochondromas 
is most likely <1%.[7]

Malignant transformation is a counterpart of osteochondromas, 
and	when	the	transformation	occurs,	it	is	classified	as	a	separate	
entity named secondary chondrosarcoma. Should there be a 
relative thickness of the cartilage cap present (>2 cm), one 
should consider the probability of the presence of a malignant 
transformation, but there is no established cutoff point for 
the size of the thickness of the cartilage cap. Nevertheless, 
in general, an increased cartilage cap thickness of >2 cm is 
a strongly suggestive evidence of the presence of secondary 
chondrosarcoma.[3] Although one must emphasize that this is 
a somewhat rare phenomenon, and almost exclusively seen in 
adults and has a good prognosis.[3,7]

In the literature, it was found that the clavicular osteochondromas 
account for 8.7% of the 206 cases observed in East Asia, with 
malignancy	still	a	rare	finding,	and	noted	to	increase	above	
the age of 40.[1,8]

We are reporting this case to investigate this curious case of 
reoccurrence, and to provide input of our surgical outcome with 
a comparison to the currently suggested treatments.

caSe rePort
A 37-year-old man, from Bangladesh, that was previously 
well, presented with a year history of point tenderness over 
the medial aspect of his right clavicle, and a notable hard 
swelling. The swelling had been present for 10 years and was 
characterized by a gradual increase in size over the years. He 
reported pain that was interfering with his activities of daily 
living. He denied having dyspnea, weight loss, anorexia, night 
sweats,	or	fever.	At	first	presentation,	the	swelling	was	hard	
on palpation and approximately 3 cm × 4 cm in size, mildly 
tender and the overlying skin was mobile. There were no 
neurological	deficits	in	the	right	upper	limb.	The	radiographs	
showed a bony lesion protruding from and continuous 
with the underlying bone of the medial third of the right 
clavicle [Figure 1]. The magnetic resonance imaging (MRI) 

was done in his home country; the limited number of cuts 
provided was not enough for proper measurement. A repeat 
of initial MRI in the treating facility was unobtainable as the 
patient	 had	financial	 limitations	 [Figure 2]. Subsequently, 
a computed tomography (CT) scan was done and showed 
a mass that measures 2.2 cm × 2.2 cm × 2.5 cm, with a 
cauliflower‑like	pattern,	a	short,	small	stalk	with	the	medulla	
and cortex being continuous with the native clavicle bone. 
The lesion had a cartilage cap without calcifications. 
A step-wise treatment with analgesics was initiated without 
adequate relief. The mass was then excised. Postoperative 
complications were unremarkable, and the recovery was 
uncomplicated. The biopsy result was in keeping with an 
osteochondroma. It also showed that there were multiple 
bony fragments encompassed by a cartilage cap 1 cm thick in 
maximum thickness. The largest of these fragments measure 
around 3.0 cm × 3.4 cm × 2.0 cm.

Precisely, 1 year later in the same facility, it was noted that the 
patient had suffered from a reoccurrence of the mass at the site 
of the previous incision, the pain had returned mirroring the 
initial presentation, and the size was increasing noticeably in 
the past year. His range of motion remained unchanged. He 
denied having any constitutional symptoms. On examination, 
there was a hard-palpable tender mass, approximately 
4 cm × 4 cm in size. The radiographs, CT and MRI in the 
2nd	presentation,	showed	an	ill‑defined	solitary	opacity	in	the	
medial third of the right clavicle, with irregular margins and 
tiny	dots	of	calcifications	within	the	lesion,	suggestive	of	a	
sarcomatous transformation [Figures 3 and 4].

A	CT‑guided	biopsy	confirmed	that	the	mass	had	characteristic	
features of malignant transformation, it had shown differentiated 
cartilaginous tissue merging with chondromyxoid areas 
containing spindle-shaped cells, as well as foci showing 
chondrocyte necrosis.

The patient underwent another surgery to excise the mass 
(wide surgical resection was performed, with a thoracic 
surgeon present). The decision for surgery was aimed at three 
main purposes, a safe oncological resection of the malignancy, 
avoiding possible structural damage to surrounding anatomy 

Figure 1: Chest radiograph, showing a lesion (arrow) on the medial 3rd of 
the right clavicle
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that could compromise the patient’s breathing, and reliving 
the pain.

Under general anesthesia, with the patient in a supine position, 
an elliptical, transverse incision in the neck was done over 
the previous surgery scar. Another consecutive long midline 
incision, starting from the medial edge of the mass, going 
over the sternum, and until the end of the manubrium to 
create	a	flap	[Figure 5].  The right sternocleidomastoid (SCM) 
muscle	was	identified	and	preserved	with	its	deep	anatomical	
relations. The SCM muscle was in turn split at its middle 
part,	with	parts	of	 the	strap	muscles.	Superficial	dissection	
followed, exposing the subclavian and jugular veins. The 
sternum was divided in the midline approximately 2 cm near 
the addressed tumor. Then the clavicle was detached 2 cm 
away medially from the mass, with a part of the sternum and 
the sternoclavicular joint (SCJ). Laterally, it was detached 
from the junction of the middle and lateral third of the clavicle. 
After dissection of the tumor, the partial pectoralis major 
muscle	was	used	as	an	advancement	flap	reconstruction	and	
fastened to the SCM muscle.

The patient had an uncomplicated recovery immediately 
postoperative,	 neither	 breathing	 difficulties	were	 observed	
nor	 neurovascular	 deficits,	 and	 the	 right	 upper	 limb	was	

initially immobilized in a broad-arm sling. Although he 
had limited right shoulder abduction, which then gradually 
improved during his postoperative stay after adequate 
pain relief was provided during his recovery period before 
discharge [Figure	6].	An	affirmative	histological	report	of	the	
excisional biopsy taken after the reoccurrence showed that 
the lesion was 5.5 cm × 4 cm × 3 cm in size; the margins of 
the	wide	local	resection	were	negative.	These	findings	were	
compatible with the diagnosis of chondrosarcoma Grade 2 
with no bony invasion [Figure 7].

Four months after surgery, the patient achieved a full range of 
motion level in his right shoulder, and there was no shortening 
of the right limb compared to the left limb. No neurological 
deficits were noted, nor were any functional disabilities 
recognized. The mass was no longer palpable.

Inflammatory	markers	were	within	 the	 normally	 expected	
limits. These clinical features remained consistent under 
our close follow-up for the next 2 years. The recent CT scan 
[Figure	8]	showed	no	evidence	of	visible	masses	confirming	
that	the	lung	fields	were	clear	and	no	visible	nodules	or	masses	
were seen.

Figure 2: Magnetic resonance imaging of an initial tumor Figure 3: Axial view computed tomography scan of the reoccurring tumor

Figure 4: Magnetic resonance imaging of a reoccurring tumor Figure 5: Anatomical landmarks before resection
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diScuSSion
It was unusual to observe an osteochondroma outside the axial 
skeleton initially as it is a rare entity. Witnessing a reoccurrence 
in 1 year is an alarming indication that demands assessment. In 
our case, the patient had risk factors leading to the suspicion 
of secondary chondrosarcoma, which was demonstrated by 
the age and male gender of the patient. He also hails from 
East Asia; he was treated for an osteochondroma in his right 
clavicle. One year after the excision of the osteochondroma, 
he presented again, with the complaint of a new onset of pain 
and increasing mass of more than 5 cm, surface irregularity, 

blurred lesion borders on radiographs and the repeat MRI 
reported a cartilage cap thickness of 1 cm, although it is lower 
than the >2 cm cartilaginous cap suggested as strong evidence 
in the current guidelines, we went ahead investigating the 
nature of this new suspicious lesion (based on the risk factors) 
by doing a CT-guided biopsy as per standard investigations 
conducted when suspecting such lesions, radiographs, CT, 
and MRI images are a must for bony and soft-tissue structure 
assessment.

The	tumor	was	classified	histologically	using	the	criteria	of	
Evans et al.[9] Once the biopsy histopathology report revealed 
transformation characteristics, it was decided that staging the 
tumor will aid the treatment decisions.[10] For instance, it has 
been noted that the majority of secondary chondrosarcomas 
reported in the literature are either Grade 1 or Grade 2 with 
a mere 1% constituting Grade 3.[3] It was reported that more 
than three-fourths of the cases were Grade 1 tumors, and 
nearly all of the remaining lesions were Grade 2.[6,7,11-13] In 
our case, the tumor was Grade 2 with symptoms of pain, 
mostly at night. It is worth mentioning that perhaps a residual 
or incomplete excision of the initial osteochondroma due to 
the limitations of the location, which eventually led to the 
reoccurrence with a malignant transformation, had there been 
a complete resection of the initial lesion, there would not 
have been a malignant reoccurrence, or it could have been a 
chondrosarcoma from the beginning and was missed by the 
pathologist the 1st time.

The treatment options for secondary chondrosarcoma are 
currently – to our best knowledge – wide surgical resection. In 
general, chemotherapy and radiotherapy are not effective with 
secondary chondrosarcoma. Marginal excisions are witnessed 
to be at high risk for recurrence. The option of amputation is 
uncommon in primary surgeries, including large pelvic tumors, 
yet they become common after local recurrence.[2] The decision 
was made to abide by the current treatment guidelines, and a 
wide local excision was done accordingly.

Asymptomatic osteochondroma patients are usually advised 
for the conservative route whereby symptomatic neoplasms 
or malignant transformations are recommended to undergo 
surgery with wide-margin excision in both adults and pediatric 
patients. As indicated by the literature, the decision to perform 
the exact surgical technique is inconclusive. Meaning surgical 
approaches and techniques can differ but provide the same 
outcomes, whether it be an open surgery or arthroscopic. 
However, there is a general consensus that the cartilage 
cap must be resected with the base of the stalk to avoid 
reoccurrence.[14,15]

Chest wall and pelvic chondrosarcomas have been 
previously reported, with oncological site outcomes limited 
to chondrosarcomas arising in the scapular region.[16] It has 
been assumed that patients who had chondrosarcoma of the 
scapula have better treatment outcomes than patients who 
have	chondrosarcomas	arising	in	the	other	flat	bones.[16] This 
is attributed to the fact that chondrosarcomas are treated with 

Figure 6: Postoperative radiograph anteroposterior view, after the 
2nd resection

Figure 7: A reoccurring tumor (Surgical Specimen)

Figure 8: No evidence of recurrence was found in the follow‑up computed 
tomography scan at 2 years
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surgical resection, as it is easier to access the scapula due to 
its	superficial	location.	Whereas	other	flat	bones	in	the	pelvis	
or chest wall, have vital organs in close proximity limiting the 
surgical resection. For example, the ribs and clavicles are near 
structures such as the lung, brachial plexus, and axillary blood 
vessels, despite the location to such vital structures, which were 
rarely compromised by the tumors present in this location.[16] 
There is only one report describing a clavicular tumor causing 
thoracic outlet syndrome,[17] and only one report of secondary 
chondrosarcoma causing thoracic outlet syndrome, to our 
knowledge.[18]

In our report, the diagnosed chondrosarcoma did not cause 
thoracic outlet syndrome, as the clinical picture, as well 
as the radiographic images, did not suggest that the tumor 
was	 confined	mainly	 to	 the	 clavicle,	 and	 not	 invading	 or	
compressing	the	first	rib,	the	subclavius	muscle	nor	the	anterior	
and posterior scalene muscles. Yet the surgeons were aware 
and cautious regarding this particularly delicate surgical area 
with	regards	to	the	limitations	reflected	in	the	underlying	vital	
structures.

A wide surgical excision of the medial part of the clavicle 
and	SCJ	with	pectoralis	major	flap	coverage	of	the	defect	
provides soft-tissue coverage of underlying structures, 
including the major vessels, and is important in cosmesis, 
with remarkably little disability.[19,20] In our case, due to 
the delicate position of this malignant reoccurrence in the 
clavicle	region,	a	partial	pectoralis	major	advancement	flap	
was	constructed	to	fill	the	resulting	defect	and	to	protect	the	
deeper structures after tumor resection, without functional 
compromise.

As previously mentioned the current recommended 
disease-free survival period is 10 years as opposed to the 
standard 5 years. Hence, the authors concur that this case 
report will serve as an interim report, as they intend to 
follow-up the patient for the remainder of this suggested 
period, with the intent to collaborate with the orthopedic 
oncology team if he returns to his native country before 
reaching the set period at hand.

concluSion
It was important to document this case as this is a rare location 
for osteochondroma occurrences, to begin with, and it is even 
rarer to see a secondary transformation into chondrosarcoma 
in this region. It has been an eye-opener to increase one’s risk 
threshold for such entities further.

Surgical management by tumor excision and partial 
pectoralis	major	advancement	flap	reconstruction	is	a	viable	
option in such cases and can be performed safely with good 
outcome.
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