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Abstract

Introduction: The majority of scapular tumors have a cartilaginous origin, being the
osteochondroma the most frequent. In this article we will review the main characteristics
of the osteochondroma and another rare tumor, the periosteal chondroma, a benign bone
tumor that arises from the deep layers of the periosteum from which there are not much
cases published.

Presentation of Case: We present an unusual case of a periosteal chondroma located in the
scapular spine in a 25-year-old women. The first impression given by diagnostic imaging
studies was a parosteal growth tumor, however given the rarity of these tumors; it was
initially diagnosed as osteochondroma. Being a symptomatic tumor, complete excision with
safety margins was performed. After histological examination of the tissue, it was finally
diagnosed as periosteal chondroma.

Results: There were no postoperative complications. After 6 months follow up, the clinical
results are positive, being the patient free of disease with complete recovery and a normal
function of the scapulohumeral joint with full range of motion. To date there is absence of
tumor recurrence.

Discussion: The definitive diagnosis of chondral type tumors is difficult to establish,
requiring the combination of clinical, radiological imaging and histopathology of the lesion.
The recognition of these features enables a correct diagnosis to be made.

Conclusion: Periosteal chondromas are very rare tumors from which there are very few
cases reported in the literature. It is important to know well its characteristics and be careful
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when analysing these lesions.

Introduction

Primary tumors of scapula are rare. The majority of them have
a cartilaginous origin, being the most frequent the osteochondroma,
followed by the chondrosarcoma. In this article we will review the
main features of the osteochondroma and another rare tumor, the
periosteal chondroma, from which there are very few cases reported
in the literature. After reviewing the main features of both tumors,
we describe an unusual case of a periosteal chondroma located in the
scapular spine in a 25-year-old woman.

Osteochondroma

The osteochondroma is the most common benign bone lesion,
representing approximately 45% of all benign bone tumors, although
the true incidence is unknown because most of the lesions are
asymptomatic and never identified.! Osteochondroma may be solitary
(90%) or multiple forming part of the Multiple Hereditary Exostoses
Syndrome (HME) in about 10% of cases.” They arise from the outer
edge of the growth plate and grow down the metaphyseal side where
they tend to protuberate away from the adjacent joint.

The most common sites of occurrence are the metaphysis of large
bones of the lower limb, especially in the distal end of the femur
and proximal tibia. In the upper limb, proximal humerus is usually a
common location. In this site, the osteochondroma is usually sessile-
based instead of having the typical pedunculated stem and is frequently
misdiagnosed for that reason. Other less frequent locations are the
hands and feet, scapula, pelvis and ribs. It is exceptional at epiphyseal
bone level and in bones following a membranous ossification.
Although it is not frequent their appearance in the scapula, they
represent the most common tumor in it. Considering the statistics,

one third of the tumors located in the scapula are osteochondromas,
however, only 4.6% of osteochondromas are located in this bone.

It is more common in males. It often rises during the early years
of childhood, but as they are asymptomatic lesions, they are usually
diagnosed accidentally between the age of 6 and 20 years old. The
most common clinical evolution is the development of a painless mass
of slow growth. As it is originated from the growth plate, it continues
developing during the growing years of the patient and then stops at
maturity.

The pathognomonic radiologic feature of this tumor is a
pedunculated exophytic lesion with well-defined cortical edges and
medullary continuity with the adjacentbone from which itarises (Figure
1).* CT and MRI allow excellent visualization of the corticomedullar
continuity of the lesion, and are very useful for preoperative planning
in areas of complex anatomy. Furthermore, MRI is considered
as the best method for displaying the structures surrounding the
lesion, detecting complications (e.g. Pseudoaneurysms) and for
measuring the thickness of the cartilaginous layer, important fact
when differentiation with chondrosarcoma is required. On MRI, the
cartilaginous part shows a hyperintense signal on T2 and peripheral
enhancement when contrast (gadolinium) is used.’

In the differential diagnosis we must take into consideration,
although rare, the periosteal chondroma among others. The main
radiologic feature of this tumor, that would be described later, isthat it
has a rim of lamellar bone that separates the tumor from the medullary
cavity.

The most serious complication is its malignant transformation
to chondrosarcoma. It is usually exceptional, occurring in less than
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1% of solitary lesions. This malignant conversion is more frequent in
MHE syndrome (1-20%).* Most secondary chondrosarcomas present
histological features of low-grade malignancy. They have a good
prognosis and surgical treatment without adjuvant chemotherapy
or irradiation is the treatment of choice.’ The findings that suggest
malignancy are pain symptoms, cartilage thickness greater than 2
cm in an adult patient, growth of a previously stable lesion, irregular
margins and erosion or destruction of adjacent bone.

Figure | Osteochondroma in a 7 years old child distal femur. Front and lateral
radiographs showing the typical findings of an osteochondroma with cortical
and medullary continuity. The cortex surrounding the lesion is smooth and
continuous.

The therapeutic management of the osteochondroma depends on
the clinic. The presence of a solitary asymptomatic lesion is not an
indication for surgical excision. If the exostosis causes symptoms,
deformity of limbs, soft tissue lesions, then it must be excised.
Surgical excision is also mandatory if an enlargement of the tumor
is noticed or if thickness of the cartilaginous cap exceeds more than
2-3 cm, to avoid possible malignant transformation. The complete
surgical resection of the tumor is the treatment of choice. Recurrence
is not common to happen, but it may be seen when the removal is
incomplete .°

Periosteal chondroma

The periosteal chondroma (or, yuxtacortical chondroma) is an
unusual benign cartilaginous tumor. They represent 0,5% of all
chondromas. It arises from the deep layers of the periosteum often
at the metaphyseal ends of long bones. Unlike osteochondromas,
which also develop on the surface of bones, periosteal chondromas
are not related to the metaphyseal plates and most likely develop
through subperiosteal cartilage formation.® The most common site of
appearance is the proximal humerus, femur, tibia and less often the
bones of the hand and feet.” Its location at the scapula is rare. In the
literature reviewed there are only two reports of periosteal chondroma
arising from the scapula.®?

They are usually diagnosed between the 2nd and 3rd decades of
life, with a slight predominance in men. However, there are some cases
published affecting children.® The clinical presentation is usually as a
painless mass on the bone surface, discovered incidentally either in
clinical or radiographic examination for other reasons. The presence
of pain is especially important when differential diagnosis with other
cartilage lesions, as it may indicate malignant behaviour. Usually they
are less than 3 cm size, although it may sometimes reach up to 5 cm.
Depending on their location they can generate compression on neuro-
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vascular structures causing referred symptoms such as in the case of
the scapula, “winged scapula” by long thoracic nerve involvement.
No malignant transformation, metastasis or multiple lesions have
been reported.® however, low-grade chondrosarcomas are always a
major differential diagnosis in cases of periosteal chondroma.

Onradiographic imaging, the periosteal mass indents the underlying
cortex resulting in a scalloped depression, the inner border of which
may show a rim of endosteal or cortical sclerosis. It rarely extends
into the medullary cavity. Up to 50% of cases may have calcifications
inside. Minor elevation of the bony cortex at the margins of the lesion
is also a feature.'® In some cases, periosteal chondroma can generate a
bone protuberance simulating osteochondroma (Figure 2).

Figure 2a AP image: Periosteal chondroma in the humerus in a |9-year-old
patient. In the picture we can see a lobed outline caused by cortical erosions.

Figure 2b Lateral image: Periosteal chondroma in the distal femur in
a |7-year-old patient. In the image we can see lobular cortical erosions, a
sclerotic bone reaction below the lesion and periosteal reaction in the back
of the tibial metaphysis.'®

In MR images, these tumors show intermediate signal
on T1 sequences and high signal intensity on T2 images. To
differentiatemalignant lesions, mainly chondrosarcoma, radiological
criteria such as location, size, the presence of periosteal reaction and
cortical response should be applied.

Histologically, lobes of hyaline cartilage surrounded by fibrous
connective tissue or cortical bone form the periosteal chondroma.
It is usually normocellular, but sometimes it can present increased
cellularity and even moderate cytologic atypia (presence of
binucleated cells with prominent nucleoli).

As in osteochondroma, the therapeutic management of periosteal
chondroma depends on the clinic. If asymptomatic, regular monitoring
is advisable with serial radiographs. If symptoms occur, the complete
surgical resection of the tumor with free safety margins is the treatment
of choice.® Recurrence has been reported after conservative treatment
(intralesional excision or curettage), however after complete excision
recurrence is practically non-existent.®

Methods and materials

We present an unusual case of a periosteal chondroma located in
the scapular spine in a 25-year-old women. The patient was referred
to the Orthopaedics and Traumatology service because she had a
palpable mass in the right scapular region causing dorsal asymmetry.
On physical examination, there was a palpable mass over the upper-
medial aspect of the scapular spine, hard in consistency and causing
mild pain to the patient. There was no restriction of the motion of the
scapula. She reported that in the last two months it had increased in
size accompanied with pain.

Citation: Garcia M), Montaner AD, Alastrué GB, et al. Periosteal chondroma in the scapular spine:a case report. MOJ Orthop Rheumatol. 2017;9(1):11-12.

DOI: 10.15406/mojor.2017.09.0034 |


https://doi.org/10.15406/mojor.2017.09.00341

Periosteal chondroma in the scapular spine: a case report

An X-ray, CT scan and MRI were performed showing a well-
defined lesion arising from the medial side of the right scapular
spine (Figure 3). The initial diagnostic impression was of a tumor
of chondral lineage, with findings that guided to the diagnosis of
periosteal chondroma. However, given the rarity of these tumors,
it was initially diagnosed as osteochondroma. After consulting the
radiology department and due to the symptoms described by the
patient, we proceeded to the removal of the lesion. We also performed
a complete physical examination of the patient’s limbs in order to
discard other exostosis.

Figure 3 Images: a. 3D CT image. It is observed how the mass deforms the
cortical border/contour generating a lobed surface with small erosions. b. CT
image. Coronal oblique. In the image a thin rim of lamellar bone separates the
tumor from the medullary cavity.

A direct scapular approach was made using a 5 cm incision (Figure
4). Macroscopically, the periosteal tumor consisted of a sessile oval
cartilaginous exostosis, measuring 3 x2x2 cm. The tumor was well
circumscribed, without muscular or subcutaneous tissue invasion. It
was rejected from its base with free safety margins.

Figure 4 Surgical images of the tumor in the medial border of the scapular
spine.

Results

The resected mass was sent for histological analysis. The
microscopic examination of the samples showed mature hyaline
cartilage arranged in a lobular pattern with little fibrous tissue between
them (Figure 5). Chondrocytes showed no nuclear atypia or mitosis.
The lesion was coated on its outer part by periosteum, and internally
by trabecular bone. Bone marrow cells were not observed within
trabecular bone tissue. The margins of the mass were delineated
with no evidence of invasion of adjacent structures. Furthermore, the
absence of cytologic atypia, the perfect definition of the lesion, the
absence of breakage of cortical bone, and the clinical features made
us discard a malignant tumor origin.

After 6 months of follow up after the surgery, the patient is
asymptomatic, with complete recovery and presents a normal function
of the scapulohumeral joint with full range of motion. The report of
the MRI control practiced 6 months after the intervention details the
absence of tumor. It should be noted that the monitoring period is
still short, despite that the likelihood of recurrence of these tumors
after resection is very low. The patient will follow annual clinical and
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imaging revisions over the next three years to confirm the absence of
tumor recurrence.
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a.Well circumscribed lesion formed by hyaline cartilage lobes.
b. Periosteal coverage.
c.Absence of atypia in the chondrocytes.

d. Endochondral ossification focus

Discussion

Chondral type tumors are often difficult to differentiate as they share
many clinical, pathological and radiological features. It is important to
know well its characteristics in order to make an accurate diagnosis.
In our study, initially there was a discussion with the pathology
department about the definitive diagnosis of the tumor. The first
impression given by radiologists was a periosteal dependent tumor,
since it did not seem to invade bone marrow. However, the pathology
department had more doubts because of the many similarities between
chondroid tumors. Finally, after a thorough study of the case, the final
pathological diagnosis was periosteal chondroma.

Differentiating whether it is an osteochondroma or a periosteal
chondroma has its importance in the post-surgical prognosis. The
treatment of choice for osteochondromas is complete surgical excision
by the base. This should normally prevent tumor recurrence. If
recurrence happens after complete excision, suspicion of malignancy
should be raised." In contrast, the therapeutic management of
periosteal chondroma is marginal excision (complete surgical
resection of the tumor with free safety margins). If this is not made,
the probability of tumor recurrence increases.'?

In addition, it is important to make a correct differential diagnosis
between periosteal chondromas and low-grade chondrosarcomas.
Periosteal chondromas are predominantly normocellular, but
hypercellularity and mild atypia may be present, without being
considered to be signs of malignancy.!> Chondrosarcomas are larger
in size (exceeding a size of 3-4 cm in diameter), usually occur in
elder people, and they may have soft tissue extension.® Also, both
tumors may show scalloping and sclerosis of the cortex, but periosteal
chondrosarcomas tend to permeate the underlying bone and periosteal
chondromas do not. In our case, the imaging features of the tumor
were characteristic of a periosteal chondroma but not of a periosteal
chondrosarcoma. A correct differential diagnosis between these two
tumors is necessary in order to avoid aggressive and inappropriate
treatment.'*"?
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Conclusion

The definitive diagnosis of chondral type tumors is difficult to
establish, requiring the combination of clinical, radiological imaging
and histopathology of the lesion. The recognition of these features
enables a correct diagnosis to be made. Given the low incidence of
periosteal chondromas in the scapula and the few cases reported in the
literature, it was decided to present this work.
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