51

Original Article J Korean Orthop Assoc 2018; 53: 51-57 e https://doi.org/10.4055/jkoa.2018.53.1.51 www.jkoa.org

pISSN : 1226-2102, elSSN : 2005-8918

Clear Cell Chondrosarcoma Mimicking Benign Bone Tumors

Chang-Bae Kong, M.D., Seung Yong Lee, M.D., Won-Seok Song, M.D.,
Wan-Hyeong Cho, M.D.”, Jae-Soo Koh, M.D.*, and Dae-Geun Jeon, M.D.

Departments of Orthopedic Surgery and *Pathology, Korea Cancer Center Hospital, Seoul, Korea

Purpose: Clear cell chondrosarcoma may have a benign appearance even on a magnetic resonance imaging (MRI). Hence, it can be
confused with benign bone tumars, such as a giant cell tumor or chondroblastoma. The aim of our study was to document the doctor-
associated diagnostic errors in patients with clear cell chondrosarcoma and oncologic outcomes of these lesions, which were misdiagnosed
as benign bone tumors.

Materials and Methods: We identified 10 patients who were diagnosed with and treated for clear cell chondrosarcoma between January
1996 and December 2014. One patient was excluded due to insufficient clinical data. We then reviewed their data regarding age, gender,
symptom onset, tumor location, initial imaging diagnosis, and associated previous treatment. We examined the errors of surgeons and
pathologists with respect to patient and tumor characteristics. We also analyzed treatment delay, time to local recurrence, metastasis,
follow-up duration, and the oncologic outcome.

Results: The initial presumptive diagnosis based on MRIs for all 9 patients was benign bone tumor. Among 8 patients who underwent
inappropriate procedure, half of them were diagnosed as clear cell chondrosarcoma immediately after the curettage. As for the remaining 4
patients, the surgeon did not send any tissue samples to a pathologist for a definite diagnosis in three patients and a pathologist made an
incorrect diagnosis in one patient. We performed an appropriate surgery on all patients with a wide surgical margin. The average treatment
delay was 27 months (range, 0—127 months), and the average follow-up duration was 65 months (range, 13—164 months). One patient had
local recurrence after 12 months. Metastatic disease developed in 2 patients with a median time to definitive treatment of 24 months (12—37
months). Ten-year overall survival of patients with clear cell chondrosarcoma was 78%, and two patients died due to disease progression.
Conclusion: Misdiagnosis of clear cell chondrosacroma as a benign bone tumor is not uncommon, even for experienced orthopaedic
oncologists, resulting in definite curative surgery without biopsy. An inappropriate primary treatment may increase the risk of local
recurrence and metastasis. Therefore, a proper subsequent surgery is mandatory for patients with clear cell chondrosarcoma who received
inadvertent curettage.
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Table 1. Patient Demographics and Previous Treatment

Case  Gender/Age

Symptom duration

No. o0 Tumor location Symptom (mo) Presumptive diagnosis Treatment
1 M/37 Distal femur Pain 12 GCT Curettage
2 M/57 Femur head & neck Pain Fractured GCT Bipolar hemiarthroplasty
3 M/32 Distal ulna Pain 12 GCT Curettage
4 F/19 Femur head & neck Pain 10 GCT Multiple pinning for pathologic fracture
5 M/58 Distal femur Pain Fractured GCT Incisional biopsy
6 F/44 Femur head & neck Pain 2 GCT Curettage
7 F/8 Scapula Mass 7 Chondroblastoma Curettage
8 M/45 Proximal humerus Pain Fractured Enchondroma Curettage & BC
9 M/31 Proximal humerus Mass 30 ABC Curettage
M, male; F, female; GCT, giant cell tumor; ABC, aneurysmal bone cyst; BC, bone cementing.

Figure 1. A 58-year-old man with left knee pain that developed 4 days ago after a slip down (case No. 5). (A) Initial plain radiograph shows a well
marginated benign-looking bone lesion at the distal femur epiphysis. (B, C) Sagittal and axial T1 weighted images show intraosseous bone lesion with
subtle cortical involvement. Initial presumptive diagnosis based on images was giant cell tumor. (D) Incisional biopsy revealed a typical feature of clear
cell chondrosarcoma, which showed a clear cell, with a large, extensive cytoplasm with distinct cell boundary (H&E, x100). (E) Wide excision and
reconstruction using tumor prosthesis were performed.
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Figure 2. A 32-year-old man with right wrist pain (case No. 3). (A) Initial plain radiograph shows well-marginated benign looking bone lesion at the
distal ulna. (B) Coronal enhanced T1 weighted image shows intraosseous bone lesion with subtle cortical involvement. Initial presumptive diagnosis
based on image was a giant cell tumor. (C) Curettage and bone cementing were performed. (D) Specimen revealed that the diagnosis was clear cell
chondrosarcoma (H&E, x400). (E) Wide excision and reconstruction using overlapping allograft were performed. To enhance the forearm function of
the patient, we used an allograft reconstruction instead of resection only.

Table 2. Clinical Courses and Oncologic Outcomes

Case  Treatment delay Initia! pathqlogic Local recurrence Metastasis site Metastasis Follow-up Final status
No. (mo) diagnosis (mo) (o)} (mo)
1 1 cCcC 164 CDF
2 16 None 12 Spine, rib, lung 37 46 DOD
3 1 cCcC 13 CDF
4 10 None 14 CDF
5 Biopsy ccc 19 CDF
6 1 cCcc 119 CDF
7 1 ccc 79 CDF
8 127 CMF 55 CDF
9 60 None Spine, rib, lung 12 76 DOD

CCC, clear cell chondrosarcoma; CMF, chondromyxoid fibroma; CDF, continuous disease free; DOD, died of disease.
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Figure 3. An 8-year-old girl with left shoulder pain (case No. 7). (A) Initial plain radiograph shows bone lesion at the left scapula. (B) Axial T2 weighted
image shows a bone lesion with subtle cortical involvement. Initial presumptive diagnosis based on images was chondroblastoma. (C) Curettage and
bone graft was performed at referral hospital. Diagnosis was clear cell chondrosarcoma. (D) Wide excision and reconstruction using pasteurized bone
with bone cement was performed at our hospital. (E) Postoperative 3-month plain radiograph shows the reconstructed scapula using pasteurized
autograft. (F) Postoperative 6-year plain radiograph shows total resorption of the pasteurized bone with deformed shoulder joint. However, she has
continuously been disease free with no disease relapse.
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Table 3. Study Comparison

No. of patient Inadequate margin Local recurrence Metastasis Died of disease

Bjornsson et al.” 44 19 (43.2) 14 (31.8) 7(15.9 7(15.9)

Itéla et al.” 16 6 (37.5) 3(18.8) 3(18.8) 1(6.3)

Donati et al.” 18 10 (55.6) 5(27.9) 2(11.1) 0(0)

Ayoub et al.™ 6 3(50.0) 3(.0) 1(16.7) 1(16.7)

Our study 9 8(88.9) 1(11.1) 2(22.2) 2(22.2)
Values are presented as number only or number (%).
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