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Introduction
Enchondromas are common, benign cartilage tumors that 

typically present as solitary lesions of long bones [1]. They begin 
growth in childhood, from chondroblasts and fragments of epiphy-
seal cartilage that leave the growth plate and subsequently prolifer-
ate within the marrow space. They are typically asymptomatic but 
can occasionally cause bone pain or pathologic fracture [2]. They 
carry an approximately 1% lifetime risk of malignant degeneration 
to chondrosarcoma [3]. When this occurs, they often transform 
to Grade 1 chondrosarcoma or dedifferentiated chondrosarcoma, 
and this diagnosis is challenging to make. Atraumatic develop-
ment of deep bone pain is the most common suggestive symptom 
[3]. Radiographic features suggesting transformation are endos-
teal scalloping, cortical thinning and expansion, and intralesional  

 
lysis beside/replacing the well-calcified enchondroma [4-6]. En 
chondromas and Grade 1 chondrosarcomas are both treated effec-
tively with intralesional curettage and an adjuvant to decrease local 
recurrence.

Due to the identical treatment methodology and the sampling 
error that exists when performing needle biopsy of cartilage 
tumors, some surgeons advocate against biopsy as a means to 
distinguish enchondroma from Grade 1 chondrosarcoma. Instead, 
they rely solely on radiographic findings and symptomatology to 
indicate surgical intervention [7]. Degeneration to a higher grade 
chondrosarcoma is suggested by frank cortical destruction, soft 
tissue mass formation, and extensive bone edema. Intermediate- 
and high-grade chondrosarcomas are treated with wide en bloc 
excision. 
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The diagnosis of bone tumors depends on history, imaging characteristics, and 
tissue biopsy. Cartilage tumors are notoriously susceptible to sampling error during 
biopsy, therefore many physicians rely heavily on radiologic characteristics to 
establish the diagnosis when cartilage matrix is seen. However, a dogmatic approach 
to biopsy cannot be overlooked, and this case report demonstrates the importance of 
performing biopsy despite history and imaging studies strongly suggesting a tumor 
to be a high-grade chondrosarcoma. A 58-year-old woman presented with proximal 
tibial pain. Plain radiographs and MRI suggested transformation of an enchondroma to 
chondrosarcoma. Open biopsy with frozen section, however, demonstrated the lesion to 
be diffuse large B cell lymphoma surrounding an enchondroma. Many surgeons would 
have considered definitive proximal tibia resection and endoprosthetic reconstruction 
based on the initial imaging findings, leading to unnecessary surgery and delayed 
lymphoma treatment. While rare, DLBCL development around an enchondroma does 
occur, and this case report serves to remind orthopaedic oncologists to be thorough in 
the workup of all suspected bone tumors.
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Considerably less common are primary and secondary bone 
lymphomas. Diffuse large B cell lymphoma (DLBCL) comprises 70-
80% of all bone lymphomas and often presents with painful lytic 
bone lesions, which can be subtle and nonspecific. Occasionally, 
these lesions can be misdiagnosed as benign or malignant primary 
bone tumors. Therefore, clinical-radiological suspicion of bone 
lymphoma must be confirmed with histopathology. 

Making this distinction is of utmost importance, as treatment 
of primary and secondary bone lymphomas differs greatly from 
treatment of primary bone malignancies such as chondrosarcoma 
[8]. Chemotherapy and potential radiotherapy are the gold 
standard treatments for DLBCL and can be curative [9], while 
cartilage tumors are surgically treated [8]. We present the case of 
a 58-year-old woman who presented with a painful right proximal 
tibia bone lesion, demonstrating a lytic area surrounding a well-
calcified enchondroma. Suspicion for secondary chondrosarcoma 
was high. The lesion underwent biopsy which revealed aggressive 
DLBCL, not chondrosarcoma, drastically changing the anticipated 
treatment. The patient was informed that data concerning the case 
would be submitted for publication, and she provided consent. 

Case Presentation
A 58-year-old woman presented for evaluation of unilateral 

proximal tibial pain. Plain radiographs showed an intramedullary 
lesion within the proximal tibial metaphysis, with stippled 
calcification and intralesional/perilesional lysis, concerning for 
malignant degeneration of benign enchondroma to chondrosarcoma 
(Figure 1). MRI demonstrated an area of T2 hyperintensity and 
post-contrast enhancement surrounding the calcified tumor, 
with cortical thinning, further suggesting transformation of an 
enchondroma to chondrosarcoma (Figure 2). An open biopsy with 
frozen section of the right proximal tibia was performed, with 
the plan being to perform intralesional curettage with adjuvant 
treatment if low grade cartilage tumor was found. If higher grade 
malignancy was detected on frozen section, the plan would be to 
abort further excision at that time and defer to permanent section 
which would dictate further oncologic treatment. Frozen section 
indeed demonstrated a high-grade malignancy with sheets of blue 
cells that was not consistent with cartilage neoplasm. Additional 
tissue was sent for biopsy and flow cytometry, hemostasis was 
achieved, and the wound was closed at that time.

Figure 1: AP and lateral plain radiographs of right knee, demonstrating bone lesion in proximal tibia with calcifications in 
center, surrounded by lucency.
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Figure 2: T1 sagittal MRI (a, left panel), T2 fat saturated 
sagittal MRI (b, right panel), and T1 fat saturated post-
contrast axial MRI (c, bottom panel) demonstrating 
cartilaginous tumor surrounded by enhancing bone lesion 
and associated cortical thinning.

Permanent pathology indicated aggressive large B-cell 
lymphoma with germinal center derived phenotype, characterized 
by BCL6 gene rearrangement. A bland appearing hyaline 
cartilaginous lesion consistent with enchondroma was also 
noted among the biopsied tissue. A PET scan was obtained to 
evaluate the extent of her systemic involvement, which revealed 
extensive involvement of multiple lymph nodes in the axillary, 
supraclavicular, pelvic, and iliac regions, consistent with diffuse 
involvement of lymphoma (Figure 3). Six cycles of R-CHOP with 
radiation were planned. Her care was subsequently transferred 
to another medical center due to insurance issues and she was 
initiated on this program at the new facility. Shortly thereafter, the 
patient presented to the outside medical center for a bone marrow 
biopsy and port placement but was admitted due to hypoxia and 
hypercalcemia. She was diagnosed with pneumonia and cardiac 
tamponade and therefore underwent a cardiac window. After this, 
she completed her initial cycle of R-CHOP. During her hospital stay, 
she developed metabolic abnormalities, tumor lysis syndrome with 
subsequent acute kidney injury, as well as neutropenia status post 
chemotherapy. Soon after, she developed Pseudomonas urosepsis 

and shock, requiring intensive care. Her family was contacted, 
and comfort care was initiated. The patient passed away shortly 
thereafter.

Figure 3: Coronal PET scan image demonstrating multiple 
areas of intense abnormal hypermetabolism in the neck, 
right clavicle, mediastinum, and the nodes of the right 
supraclavicular, left axilla, chest wall, and pelvic/iliac 
basins; consistent with diffuse involvement in lymphoma.

Discussion
The differential diagnosis for an adult patient with a painful new 

bone lesion is broad. Plain radiographs are a quick and easy way to 
evaluate the patient’s condition, but this case report demonstrates 
the importance of tissue biopsy prior to definitive management of a 
bone tumor. The argument surrounding bone biopsy is not a recent 
development. In his study from 1982, Dr. Henry Mankin emphasizes 
the importance of a technically sound biopsy and highlights several 
pitfalls that can pose challenges to surgeons [10]. It is an inherently 
difficult yet invaluable procedure. Non-representative sampling can 
lead to errors in diagnosis, and poorly planned biopsies can lead 
to poor outcomes including amputation. Intramedullary tumors 
composed of cartilage matrix are still prone to sampling error [11]. 

With these considerations in mind, some surgeons today 
do not perform biopsies for tumors that have strong clinical and 
radiographic evidence to support chondrosarcoma diagnosis. 
Often, these cases suggest intermediate- or high-grade 
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chondrosarcoma due to pain symptoms, an associated soft-tissue 
mass, endosteal scalloping, and aggressive radiological findings 
[12]. Therefore, these practitioners will rely heavily or exclusively 
on radiographic characteristics and clinical judgment, skipping 
biopsy and proceeding directly to wide en bloc excision. This 
patient’s presenting imaging studies were extremely concerning 
for high-grade malignant degeneration of a previously benign 
enchondroma of the proximal tibia; imaging showed intralesional 
lysis and bony destruction beside an area of calcified cartilage 
matrix, with marrow edema and enhancement. It is the authors’ 
opinion that, depending on their level of concern, many surgeons 
would have recommended definitive proximal tibia resection and 
endoprosthetic reconstruction based on these imaging findings 
suggestive of high-grade chondrosarcoma, and not learned of 
the true lymphoma diagnosis until several days postoperatively. 
Diagnosing this bone tumor as lymphoma was shocking and 
humbling to the surgeon, demonstrating that clinical suspicion can 
be gravely wrong and that rarities such as DLBCL arising within/
around an enchondroma do occur.

Mankin et al. supports the belief that a carefully performed 
and uncomplicated biopsy is essential to the operative treatment 
and control of disease despite potential biopsy dangers, suggesting 
that the benefits of biopsy far outweigh the considerable risks [10]. 
This case supports this argument that all suspected malignant bone 
lesions should be biopsied prior to definitive treatment, even those 
that are traditionally thought to be diagnoseable on imaging studies. 
If the surgeon in this case had empirically treated the patient with 
orthopaedic oncologic surgery based on the suspicion of high-
grade chondrosarcoma, the patient would have been exposed to 
the considerable perioperative risks of unnecessary tibial resection 
and reconstruction, as well as a delay in systemic treatment for 
lymphoma. While chemotherapy in this patient unfortunately did 
not prolong life due to her comorbidities, the extent of her disease, 
and toxicity, the importance of biopsy cannot be understated.

Data Availability	

The data used to support the findings of this study are available 
from the corresponding author. 

Conflicts of Interest
The authors declare that they have no conflicts of interest.

Funding Statement
This work was supported by Cooper Bone & Joint Institute.

References
1.	 Flemming DJ, MD Murphey (2000) Enchondroma and chondrosarcoma. 

Semin Musculoskelet Radiol 4(1): 59-71.

2.	 Hakim DN, T Pelly, M Kulendran, JA Caris (2015) Benign tumours of the 
bone: A review. J Bone Oncol 4(2): 37-41.

3.	 Ryzewicz M, BJ Manaster, E Naar, B Lindeque (2007) Low-grade cartilage 
tumors: diagnosis and treatment. Orthopedics 30(1): 35-46.

4.	 Ferrer Santacreu EM, EJ Ortiz Cruz, JM González López, E Pérez 
Fernández (2012) Enchondroma versus Low-Grade Chondrosarcoma 
in Appendicular Skeleton: Clinical and Radiological Criteria. J Oncol 
437958.

5.	 Herget GW, P Strohm, C Rottenburger, U Kontny, T Krauß, et al. (2014) 
Insights into Enchondroma, Enchondromatosis and the risk of second-
ary Chondrosarcoma. Review of the literature with an emphasis on the 
clinical behaviour radiology malignant transformation and the follow 
up. Neoplasma 61(4): 365-378.

6.	 Engel H, GW Herget, H Füllgraf, R Sutter, M Benndorf, et al. (2021) 
Chondrogenic Bone Tumors: The Importance of Imaging Characteristics. 
RöFo Fortschritte auf dem Gebiet der Röntgenstrahlen und der 
bildgebenden Verfahren 193(3): 262-275.

7.	 Gelderblom H, PCW Hogendoorn, SD Dijkstra, CS Van Rijswijk, AD Krol, 
et al. (2008) The Clinical Approach Towards Chondro-sarcoma. The 
Oncologist 13(3): 320-329.

8.	 Messina C, D Christie, E Zucca, M Gospodarowicz, AJM Ferreri (2015) 
Primary and secondary bone lymphomas. Cancer Treatment Reviews 
41(3): 235-246.

9.	 Wang L, LR Li, KH Young (2020) New agents and regimens for diffuse 
large B cell lymphoma. Journal of Hematology Oncology 13. 

10.	Mankin HJ, TA Lange, SS Spanier (1982) The hazards of biopsy in patients 
with malignant primary bone and soft-tissue tumors. JBJS 64(8): 1121-
1127.

11.	Hodel S, C Laux, J Farei Campagna, T Götschi, B Bode Lesniewska, et al. 
(2018) The impact of biopsy sampling errors and the quality of surgical 
margins on local recurrence and survival in chondrosarcoma. Cancer 
Management and Research 10: 3765-3771.

12.	Marco RA, S Gitelis, GT Brebach, JH Healey (2000) Cartilage Tumors: 
Eval-uation and Treatment. JAAOS Journal of the American Academy of 
Orthopaedic Surgeons 8(5): 292-304.

Submission Link: https://biomedres.us/submit-manuscript.php

Assets of Publishing with us

•	 Global archiving of articles

•	 Immediate, unrestricted online access

•	 Rigorous Peer Review Process

•	 Authors Retain Copyrights

•	 Unique DOI for all articles

https://biomedres.us/

This work is licensed under Creative
Commons Attribution 4.0 License

ISSN: 2574-1241
DOI: 10.26717/BJSTR.2022.41.006548

Christina J Gutowski. Biomed J Sci & Tech Res

https://dx.doi.org/10.26717/BJSTR.2022.41.006548
https://pubmed.ncbi.nlm.nih.gov/11061692/
https://pubmed.ncbi.nlm.nih.gov/11061692/
https://pubmed.ncbi.nlm.nih.gov/26579486/
https://pubmed.ncbi.nlm.nih.gov/26579486/
https://pubmed.ncbi.nlm.nih.gov/17260660/
https://pubmed.ncbi.nlm.nih.gov/17260660/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC3346996/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC3346996/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC3346996/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC3346996/
https://pubmed.ncbi.nlm.nih.gov/24645839/
https://pubmed.ncbi.nlm.nih.gov/24645839/
https://pubmed.ncbi.nlm.nih.gov/24645839/
https://pubmed.ncbi.nlm.nih.gov/24645839/
https://pubmed.ncbi.nlm.nih.gov/24645839/
https://pubmed.ncbi.nlm.nih.gov/33152784/
https://pubmed.ncbi.nlm.nih.gov/33152784/
https://pubmed.ncbi.nlm.nih.gov/33152784/
https://pubmed.ncbi.nlm.nih.gov/33152784/
https://pubmed.ncbi.nlm.nih.gov/18378543/
https://pubmed.ncbi.nlm.nih.gov/18378543/
https://pubmed.ncbi.nlm.nih.gov/18378543/
https://pubmed.ncbi.nlm.nih.gov/25698636/
https://pubmed.ncbi.nlm.nih.gov/25698636/
https://pubmed.ncbi.nlm.nih.gov/25698636/
https://jhoonline.biomedcentral.com/articles/10.1186/s13045-020-01011-z
https://jhoonline.biomedcentral.com/articles/10.1186/s13045-020-01011-z
https://pubmed.ncbi.nlm.nih.gov/7130225/
https://pubmed.ncbi.nlm.nih.gov/7130225/
https://pubmed.ncbi.nlm.nih.gov/7130225/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC6159809/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC6159809/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC6159809/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC6159809/
https://pubmed.ncbi.nlm.nih.gov/11029557/
https://pubmed.ncbi.nlm.nih.gov/11029557/
https://pubmed.ncbi.nlm.nih.gov/11029557/
https://biomedres.us/
https://dx.doi.org/10.26717/BJSTR.2022.41.006548

