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Abstract

BACKGROUND

Periosteal chondroma is a very rare benign tumor that develops adjacent to the cortical
surface of bone and beneath the periosteal membrane. Periosteal chondroma of the rib

is an extremely rare entity.

CASE SUMMARY

The patient was a 43-year-old man who had been incidentally found to have a
mediastinal mass one month earlier. Plain computed tomography showed a lobulated
soft tissue mass on the right side of the T4/5 vertebra that measured about 47x28 mm in
the transverse view and contained diffuse stippled calcification. The mass caused
cortical scalloping of the right fourth rib and marginal bone sclerosis. Enhanced
computed tomography showed mild enhancement of the mass. Magnetic resonance
imaging showed a lobulated mass on the right side of the thoracic vertebra with long TI
and T2 signals, mottling, and patchy long T1 and short T2 signals inside. The lesion had
a hypointense rim. Enhanced magnetic resonance imaging showed enhancement
predominantly at the periphery of the tumor. The tumor was approached through a
right posterolateral thoracotomy, and parts of the fourth and fifth ribs were excised

with the tumor. Postoperative pathological analysis revealed periosteal chondroma of

the rib.

CONCLUSION
Periosteal chondroma of the rib has a low incidence and typical imaging manifestations.
Understanding its imaging features is helpful to ensure a correct preoperative

diagnosis.
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Core Tip: Periosteal chondroma of the rib is an extremely rare entity. On CT images,
this tumor presents as a lobulated soft tissue mass with calcification that causes
pressure erosion at the cortical surface. On MR, it shows a hyperintense signal on T2-
weighted images without involvement of the medullary cavity. The lesion is bordered
by a hypointense rim because it consists of fibrous tissue and an intact periosteum with
a cartilaginous lobule on the surface.

INTRODUCTION

Chondromas are benign tumors composed of mature hyaline cartilage and usually
develop at central sites in affected bone. Periosteal chondromas are rare and may occur
at several sites, includEg the scapula and pelvis. A periosteal chondroma arising from a
rib is extremely rare. To our knowledge, only 12 cases of periosteal chondroma of the
rib have been reported worldwide to date. is report, we describe a further case of

periosteal chondroma of the rib and present a review of the literature.

CASE PRESENTATION

Chief complaints
The patient was a 43-year-old man who had been discovered incidentally to have a soft

tissue mass in the right paravertebral region one month earlier.

History of present illness

The patient had no other significant medical history.

Eistory of past illness

The patient had no other significant medical history.




Personal and family history

The patient had no other significant medical history.

Physical examination

Physical examination on admission revealed no pain or tenderness.

Laboratory examinations

The results of routine blood and urine tests, blood biochemistry, and immune and

infection indices were normal.

Imaging examinations

Plain computed tomography (CT) showed a lobulated soft tissue mass on the right side
of the T4/5 vertebra that measured about 47x28 mm in the transverse view and
contained diffuse stippled calcification (Figure 1A, 1B). The mass caused cortical
scalloping of the right fourth rib (Figure 1C), rim ossification, and narrowing of the
myeloid cavity. Enhanced CT showed mild enhancement of the mass. T1-weighted
magnetic resonance imaging (MRI) in the transverse view showed a lobulated tumor on
the right side of the thoracic vertebra (Figure 2A). The lesion was bordered by a
hypointense rim and showed long Tl and T2 signals in the sagittal view on T1-
weighted and T2-weighted images (Figure 2B, 2C). On short tau inversion recovery
(STIR) imaging, the mass showed high signal intensity and contained mottling and
patchy long TI and short T2 abnormal signals (Figure 2D). Enhancement was seen

predominantly at the periphery of the lesion on post-enhanced MRI (Figure 2E).

FINAL DIAGNOSIS

Considering the soft tissue nature of the mass on the right side of T4/5 and the bony
destruction of the T4-associated rib, we considered that the mass was a non-neurogenic

benign tumor arising from the rib.




TREATMENT

The patient underwent surgical treatment. Dissection of adhesions in the upper lobe of
the right lung revealed a posterior mediastinal mass (measuring about 5x3 cm). Part of
the mass was removed and rapidly frozen, and pathologic examination of the biopsied
tissue showed a mucinous chondroid matrix with scattered cytoplasmic, red-stained
epithelioid cells. No obvious cell atypia, mitosis, or necrosis was observed, suggesting a
benign mucinous or chondrogenic tumor. The mass was closely associated with the
spine and spinal nerves, and the parietal pleura was excised. During the operation, the
mass was found to surround the right fourth and fifth sympathetic nerves, which were
difficult to separate; therefore, they were excised together with the mass. The mass
caused bony destruction requiring removal of part of the bone. The posterior

mediastinal mass was completely excised and pathologically examined.

OUTCOME AND FOLLOW-UP

Final pathological examination of the posterior mediastinal mass showed that the tumor
tissue consisted of a large amount of highly differentiated transparent cartilage and a
mature trabecular bone structure. Most regional chondrocytes were differentiated and
mature, consistent with a periosteal chondroma (Figure 3). No sign of recurrence was

observed during 6 mo of postoperative follow-up.

DISCUSSION

Periosteal chondroma was first reported by Lichtenstein et al [2] in 1952. Periosteal
chondroma is a slowly growing benign cartilaginous tumor that develops beneath the
periosteal membrane. The tumor occurs predominantly in children and young adults
with the highest frequency in the second decade of life [1,3,4]. According to Nojima et al
14], periosteal chondromas appear to be rare. A study at the Mayo Clinic found only 46

periosteal chondromas among more than 7000 primary bone tumors and that only 2 of




these lesions originated in the rib. In total, only 13 periosteal chondromas of the rib
have been reported to date, including our case [1].

The normal periosteum does not contain chondrocytes at the site of this tumor because
of the distance from the chondroskeletal junction. Hence, we propose that a totipotent
primitive cell located in the periosteum is the histologic origin of this tumor and that
mechanical injury induced by previous surgery might contribute to the transformation
of this primitive cell into a cartilaginous tumor. All reported cases of periosteal
chondroma to date were associated with surgery or trauma 1.

CT and MRI reveal the characteristic findings of periosteal chondroma, leading to a
correct diagnosis of this tumor. The radiographic abnormalities observed in the present
case as well as in a previous report [4] correspond to the findings reported in the
literature. On CT images, the lobulated soft tissue mass is seen to cause pressure erosion
at the cortical surface of the rib and has a sclerotic rim or a thin cortical shell; these can
be regarded as typical radiographic features. Generally, the medullary cavity is not
involved [7l. In our case, the lesion arose from the fourth rib of the right side. Stippled
calcification within the mass and compressive absorption of the bone cortex are typical
manifestations of periosteal chondroma. Enhanced CT in the present case showed mild
enhancement of the mass.

The signal characteristics of this lesion are similar to those of enchondroma, namely, a
well-defined lobulated mass at the bone surface with a hypointense to isointense signal
on T1-weighted images and a bright signal with a hypointense border on T2-weighted
or STIR images. The high signal intensity of the tuma matrix seen on T2-weighted and
STIR images has been attributed to a recension in the high water content of hyaline
cartilage in relation to its mucopolysaccharide component (8. The hypointense lining
could be due to fibrous tissue and an intact periosteum with the cartilaginous lobule on
the surfacell.

Sharp margins and a hypointense rim are the typical features of benign bone lesionsl’l.
Periosteal chondromas are soft tissue masses that show peripheral contrast

enhancement on post-enhanced images [4. The marginal enhancement of the mass is




due to the abundance of capillaries in the fibrous tissue surrounding the tumor. This
pattern is attributed to the fibrovascular bundles surrounding the cartilaginous lobule
[41,

The differential diagnoses of periosteal chondrosarcoma include paracortical
chondrosarcoma and rib hemangioma. Radiographically, paracortical chondrosarcomas
typically show popcorn calcification whereas periosteal osteosarcomas show vertical
calcified spicules. Low-grade chondrosarcomas may be histologically indistinguishable
from chondromas. Hemangioma of the rib presents as a mass with honeycomb-like
calcifications and a thin bony cortex with or without cortical destruction on CT images
0. On M hemangioma appears hypointense on Tl-weighted images and
hyperintense on T2-weighted images, and internal enhancement observed on delayed-
phase contrast-enhanced MRI is indicative of a rich fibrous stroma or vessels [11l.

The most effective treatment for a periosteal chondroma is en bloc resection.
Incomplete resection of the tumor can lead to recurrence. Curettage of subcortical bone

can reduce the probability of recurrence 15121,

CONCLUSION

Periosteal chondroma of the rib appears to have a typical appearance on CT and MRI
On CT images, it presents as a lobulated soft issue mass causing pressure erosion at the
cortical surface without involvement of the medullary cavity. On MRI, it exhibits a
hypointense to isointense signal on Tl-weighted imaging, hyperintense signal on T2-
weighted imaging, and peripheral contrast enhancement on post-enhanced images. The

most effective treatment for a periosteal chondroma is en bloc resection.
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