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Malignant tumors of bone primary account for less than 1% of bone disease in the United 
States and approximately 0.2% of all malignancies. 1,2 Chondrosarcomas produce a 
malignant collagen matrix and occur less frequently than bone producing osteosarcomas.1 

They are subclassified based on histologic appearance and anatomic location within the 
bone which includes an intermedullary conventional type, dedifferentiated, mesenchymal 
and clear cell variant.3 Chondrosarcomas comprise a genetic heterogeneous group of 
malignancies with some association of the conventional variant to EXT, IDH1, IDH2 gene 
mutations and CDKN2A silencing. 4  In the absence of genetic etiology, they generally arise 
from sites of previous trauma or  exposure to increased ionizing radiation.4 Men are twice 
as likely to develop this malignancy with a median age of 59 years and preferential 
presentation in the femur and pelvis. 1, 4, 5

Chondrosarcomas comprise one-third of all chest wall tumors, however, they are the most 
common primary malignancy of the chest wall.5, 6 Treatment and prognosis depend on the 
origin and subclassification of chondrosarcoma. Computed Tomography (CT) scans and 
guided core needle biopsies are the preferred methods for diagnosing primary malignancies 
of bone origin and immunohistochemistry may be used to distinguish conventional and 
dedifferentiated variants using S100 and P53 markers. 3, 7 Detection of dedifferentiated
variants indicates poor prognosis which can be attributed to hematogenous metastasis to the 
lungs, seen in 90% of cases months after receiving a diagnosis. 8 

The survival rate of chondrosarcomas varies based on the presence of metastasis at the time 
of diagnosis, location of tumor, positive margins at resection and the ratio of 
dedifferentiated component. 9 This malignancy has demonstrated resistance to both chemo 
and radiation therapy. Recent studies have determined the average survival after resection 
with neoadjuvant therapy is approximately 8 months with a five-year disease-free survival 
of 7.1%, indicating no significant improvement.10 Contributing factors include insufficient 
number of dividing cells, poor vascularity and extensive extracellular matrix, making 
complete resection with clear margins the preferred treatment option for anything classified
above a grade 1. 11

Introduction

A 65-year-old female presents with a painless right anterior chest mass noticed 5 weeks 
prior to a negative mammogram study. A CT Scan with contrast revealed a 7cm centrally 
necrotic mass that appeared to involve the anterior aspect of the third rib. Irregularities 
were also noted on the left aspect of T8 vertebral body as well as the right ilium. CT guided 
core needle biopsies were performed on the primary chest wall mass which demonstrated 
lobulated, cellular cartilaginous tissue with moderate cytologic atypia resulting in the 
diagnosis of chondrosarcoma, grade 2. The iliac irregularity was then biopsied and 
designated as metastatic chondrosarcoma possessing similar features of the primary mass 
suggesting metastasis to the iliac bone as well as the spine. The patient opted to receive 
aggressive chemotherapy as well as proton radiation therapy preceding cryoablation 
resection of the primary mass.

Patient Case

Gross Findings
The surgical pathology laboratory received the thoracotomy specimen measuring 
13x10x6cm; medial-lateral, superior-inferior, and anterior-posterior, respectively. The 
specimen included ribs 2-4, as identified by the surgical staff, as well as adjacent sternum 
(Figure 1). The primary mass, measuring 7x6.5x6cm, was located 1cm to the closest 
margin (medial), and appeared encapsulated with 80% homogenous gelatinous material and 
20% firm cut surfaces. The gross dictation identified focal areas of hemorrhage which 
indicates possible progression to a dedifferentiated variant. 4  Representative sections of the 
mass, underlying bone, and margins, were submitted for histologic evaluation. 

Results

Conventional subtypes have demonstrated the tendency to act as precursor lesions for 
dedifferentiated variants. 1,4 It is important for the Pathologists’ Assistant (PA) to consider 
unique features that differentiate histologic variants of chondrosarcomas to ensure they 
submit all suspicious aspects of the specimen. In this case, the PA submitted representative 
sections of heterogeneous features to determine histologic subvariant, demonstrated 
viability of the margins and determine depth of invasion. 
The following sections were submitted for histologic evaluation and classification:
• Anterior soft tissue margin, FS
• Superior and inferior soft tissue margins, En face
• Mass to anterior and posterior resection margin
• Mass to underlying bone, x2. DECAL

Materials & Methods

Discussion

Staging
The histologic type according to the World Health Organization (WHO) was 
chondrosarcoma with a histologic grade 2, indicating moderate differentiation. Many cells 
showed cytologic atypia and binucleation (Figure 2). The largest diameter of the mass was 
less than 8cm which classifies it as a pT1. There were no lymph nodes clinically evident or 
submitted for review resulting in a pNX designation. The presence of metastasis to the left 
ilium with pathologic confirmation on bone biopsy indicates pM1b. Based on the pTNM
classification, the chondrosarcoma is considered a stage IVB. 17 The stage IVB prognosis at 
48 months following resection is approximately 30% although many factors may affect its 
variability.

References
1. Vinay Kumar, Abbas AK, Aster JC. Robbins and Cotran Pathologic Basis of Disease. London: Elsevier Health Sciences; 2015:1179-1225.
2. Amin MB, Edge SB, American. AJCC Cancer Staging Manual. Switzerland: Springer; 2017. 
http://online.statref.com/document/Ma9Bc2P3q7xVpa2tIENZ2j.
3. Chebib I, Hornicek FJ, Bredella MA, Deshpande V, Nielsen GP. Histologic variants of chondrosarcoma. Diagnostic Histopathology. 
2014;20(5):172-180. doi:10.1016/j.mpdhp.2014.03.001
4. Gelderblom H, Hogendoorn PCW, Dijkstra SD, et al. The Clinical Approach Towards Chondrosarcoma. The Oncologist. 2008;13(5):618-
618. doi:10.1634/theoncologist.2007-0237erratum
5. Bharath G, Burrah R, Shivakumar K, Manjunath S, Bhanumathi R. Dedifferentiated chondrosarcoma: An aggressive variant of 
chondrosarcoma. Asian Cardiovascular and Thoracic Annals. 2014;23(2):221-223. doi:10.1177/0218492314522253
6. Abraham VJ, Devgarha. S, Mathur. RM, Sisodia. A, Yadav A. Dedifferentiated Chondrosarcoma of the Rib Masquerading as a Giant Chest 
Wall Tumor in a Teenage Girl: An Unusual Presentation. The Korean Journal of Thoracic and Cardiovascular Surgery. 2014;47(4):427-430. 
doi:10.5090/kjtcs.2014.47.4.427
7. Coughlan B, Feliz A, Ishida T, Czerniak B, Dorfman HD. p53 Expression and DNA ploidy of cartilage lesions. Human Pathology. 
1995;26(6):620-624. doi:10.1016/0046-8177(95)90166-3
8. Malchenko S, Seftor EA, Nikolsky Y, et al. Putative Multifunctional Signature of Lung Metastases in Dedifferentiated Chondrosarcoma. 
Sarcoma. 2012;2012:1-12. doi:10.1155/2012/820254
9. Staals EL, Bacchini P, Bertoni F. Dedifferentiated central chondrosarcoma. Cancer. 2006;106(12):2682-2691. doi:10.1002/cncr.21936
10. Dickey ID, Rose PS, Fuchs B, et al. Dedifferentiated Chondrosarcoma: The Role of Chemotherapy with Updated Outcomes. The Journal 
of Bone and Joint Surgery-American Volume. 2004;86A(11):2412-2418. doi:10.2106/00004623-200411000-00008
11. Abraham VJ, Devgarha. S, Mathur. RM, Sisodia. A, Yadav A. Dedifferentiated Chondrosarcoma of the Rib Masquerading as a Giant Chest 
Wall Tumor in a Teenage Girl: An Unusual Presentation. The Korean Journal of Thoracic and Cardiovascular Surgery. 2014;47(4):427-430. 
doi:10.5090/kjtcs.2014.47.4.427
12. Rascoe PA, Reznik SI, Smythe WR. Chondrosarcoma of the Thorax. Sarcoma. 2011;2011:1-7. doi:10.1155/2011/342879
13. Laurini J. Protocol for the Examination of Resection Specimens From Patients With Primary Tumors of Bone.; 2020. 
https://documents.cap.org/protocols/cp-other-bone-resection-20-4010.pdf. Accessed April 29, 2020.
14. Chebib I, Hornicek FJ, Bredella MA, Deshpande V, Nielsen GP. Histologic variants of chondrosarcoma. Diagnostic Histopathology. 
2014;20(5):172-180. doi:10.1016/j.mpdhp.2014.03.001
15. Jelinek JS, Murphey MD, Welker JA, et al. Diagnosis of Primary Bone Tumors with Image-guided Percutaneous Biopsy: Experience with 
110 Tumors. Radiology. 2002;223(3):731-737. doi:10.1148/radiol.2233011050
16. Perez J. American Association of Pathologists’ Assistants (AAPA). www.pathassist.org. 
https://www.pathassist.org/global_engine/download.aspx?fileid=FDB9E536-A599-4FFD-8381-E1C1D1F8169C. Published August 2018. 
Accessed May 2, 2020.
17. Amin MB, Edge SB, American. AJCC Cancer Staging Manual. Switzerland: Springer; 2017. 
http://online.statref.com/document/Ma9Bc2P3q7xVpa2tIENZ2j.

Acknowledgements
The author would like to thank Dr. Dongping Shi for her contribution in providing case 
study information and photomicrographs included in this report. The author would also like 
to thank Professor Lou-Mendes-Kramer for her mentorship. 

College of Pharmacy and Health Sciences, Wayne State University, Detroit, MI 48202

Madison Morrison

Microscopic Findings 

Figure 2. Chondrosarcoma of the 3rd rib. After decalcification and H&E staining A. 40x objective lens. 
Abnormal chondrocytes in the medullary cavity producing hyaline cartilage. No uninvolved bony tissue can 
be identified.  B. 100x objective lens. Moderate cytologic atypia with binucleated chondrocytes (arrow).

Figure 1. Wide en bloc resection of rib 
chondrosarcoma. Although this specimen is pT2, 
greater than 8cm, there was similarly no 
involvement of the underlying lung or adjacent 
structures of this primary chest mass.8

The factors influencing the prognosis of this case included the patients advanced age, the 
presence of metastasis at the time of diagnosis and the amount of cytologic atypia 
identified.4 Factors improving the survival rate are the negative margins after en bloc 
resection, no family history of possible genetic precursors, and the use of proton radiation 
therapy. Since primary and secondary chondrosarcomas are difficult to differentiate 
histologically, sarcoma grading based on AJCC standards provides the best expectation of 
clinical course. 12 Local recurrence is common in grade 2 and 3 lesions with aggressive wide 
resection being the recommended treatment.8 Consistent with the literature, the primary mass 
showed no pathologic evidence of treatment effect, despite the use of proton radiation 
therapy. 4

When a chondrosarcoma is diagnosed via CT guided core needle biopsy, the Pathologists’ 
Assistant should assess the resection specimen for characteristic features that confirm or 
contradict the original diagnosis.13 Chondrosarcoma subvariants display similar qualities on 
radiographic imaging.14 Biopsies only yield an accurate final diagnoses in 88% of primary 
bone tumors.15 Therefore, a thorough gross evaluation of the resected specimen is necessary 
to achieve accurate subvariant diagnosis. In this case, the PA noted focal hemorrhage on cut 
surfaces of the mass, however, there was no histologic evidence of necrosis. This constitutes
a significant differentiating factor between conventional and dedifferentiated variants. 5 A 
dedifferentiated mass would have demonstrated a clear distinction between the centrally 
located cartilage producing matrix and the dedifferentiated cells exhibiting signs of necrosis 
and cystic change in a destructive soft tissue mass.3

Providing precise detail regarding location, size, depth of invasion, and viability of the 
margins will generate the pathologic staging criteria necessary for diagnosis.16 Noting the 
anatomical site, in addition to ancillary studies, may provide characteristics of the pathology 
not readily seen histologically.17 Staging criteria such as size cut offs, discontinuity, and 
invasion demonstrate the importance of accurate measuring and reporting of the gross 
examination.13
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