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Giant Cell-Rich Osteosarcoma:
A Tumor Simulating Borderline Lesion

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

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

Purpose: Giantcell-rich osteosarcoma (GCRO) is a rare subtype of osteosarcoma. We reviewed; 1) radiological finding of GCRO and clinical
impression-related diagnostic workup at referral center, 2) diagnostic delay until a proper diagnosis is made, 3) impact of diagnostic delay

on the oncologic outcome.

Materials and Methods: We reviewed 17 patients with GCRO. We investigated the plain radiographic finding, tumor size and location,
presence of pathologic fracture, clinical impression and pathological diagnosis at referral center, diagnostic delay, definitive treatment,

local recurrence, metastasis, and survival rate.

Results: Eleven cases (64.7%) showed a plain radiographically, purely osteolytic pattern while 6 cases (35.3%) showed mixed osteolytic
and scleratic lesion. Diagnosis at primary center was osteosarcoma in 7 (41.2%), giant cell tumor in 7 (41.2%), and benign bone tumor in
3 (17.6%). Six patients (35.3%) experienced diagnostic delay. Mean diagnostic delay was 3.1 months (1 to 8). At final follow-up 5-year
actuarial survival rate of 17 patients was 65%+25%. Although 11 patients without diagnostic delay showed a tendency of high survival
over 6 patients with diagnostic problem, there was no statistical significance (p=0.14).

Conclusion: GCRO is a rare subtype of osteosarcoma simulating giant cell tumor both pathologically and radiologically. Careful diagnostic

approach is required in order not to misdiagnose this malignant tumor.
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Figure 1. Plain radiograph of a 13-year-old female shows a mixed oste-
olytic and sclerotic lesion in the distal metaphysis of the femur (Case 4).
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Table 1. Demographics and Clinical Data of 17 Cases of Giant Cell-Rich Osteosarcoma

- . . Treatment at
oY e S e
center

1 7/female  Distal femur Osteosarcoma

2 12/female  Distal radius Giant cell tumor Biopsy

3 13/female  Distal femur Benign bone tumor  Curettage

4 13/female  Distal femur Osteosarcoma

5  13/male Distal femur Osteosarcoma

6  15/male Distal femur Osteosarcoma Biopsy

7 18/male Proximal tibia ~ Osteosarcoma

8  21/male Distal femur Giant cell tumor Biopsy

9 21/male Scapula Giant cell tumor Biopsy
10  32/female  Sacrum Giant cell tumor Curettage
11 35/male Proximal tibia  Giant cell tumor Curettage
12 38/female  Distal femur Giant cell tumor
13 39/male Femur shaft Fibrous dysplasia
14 46/female  Sacrum Osteosarcoma
15 60/male Proximal tibia  Giant cell tumor Curettage
16 74/female  Proximal femur Benign bone tumor  Biopsy
17 86/male Distal femur Osteosarcoma -

Pathologic diagnosis Diagnostic ~ Pathologic  Enneking’s
at referral center delay (mo)  fracture stage
- - B
Giant cell-rich osteosarcoma 2 - IIB
Low-grade malignancy 1 - B
- - B
- + B
Osteosarcoma - - B
- - B
Giant cell tumor - - IIB
Giant cell tumor 4 - IIB
Giant cell tumor 8 - i
Pleomrphic sarcoma 2 - 1B
- - B
- + B
- - B
Osteosarcoma 2 - B
Leiomyosarcoma - - 1A
- + B

Figure 2. Twelve-year-old female with giant cell rich osteosarcoma in
the metaphysis of the distal radius (Case 2). (A) Initial radiograph shows
a purely osteolytic lesion with cortical destruction. (B) During diagnostic
delay of 2 months, the lesion showed marked progression.

Figure 3. Twenty-one-year-old male showing a huge scapula mass (Case
9). (A) Plain radiograph shows a purely osteolytic lesion in the scapula
with a huge soft tissue shadow. (B) T1-weighted post-enhancement
axial magnetic resonance imaging shows destruction of the scapula and
marked extra-0sseous mass formation.
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Table 2. Radiologic Findings and Treatment Outcome of 17 Cases of Giant Cell-Rich Osteosarcoma

Cﬁsé Plain radiologic finding Size (cm) Treatment Meﬁé‘;‘&s F/U (mo) siglﬁls
1 Mixed osteolytic and sclerotic 13.5x5.5%4.0 Surgery, chemotherapy - - 207 CDF
2 Purely osteolytic 4.1x2.2x1.9 Surgery, chemotherapy 21 6 43 DOD
3 Mixed osteolytic and sclerotic 5.0x3.0x2.0 Surgery, chemotherapy 16 44 58 DOD
4 Mixed osteolytic and sclerotic 9.9x5.8x4.4 Surgery, chemotherapy - - 65 CDF
5  Purely osteolytic 10.0x8.0x8.0 Surgery, chemotherapy - 4 10 DOD
6  Purely osteolytic 6.0x4.5x3.9 Surgery, chemotherapy - - 52 CDF
7 Mixed osteolytic and sclerotic 6.5x6.0x4.0 Surgery, chemotherapy - - 147 CDF
8  Purely osteolytic 14.0x8.0x6.0 Surgery, chemotherapy - - 229 CDF
9  Purely osteolytic 12.6x11.4x10.6 Surgery, chemotherapy - 3 10 NED

10  Purely osteolytic 12.4x7.2x5.1 Chemotherapy - 1 10 DOD
11 Purely osteolytic 4.7x4.4x3.3 Surgery, chemotherapy - - 24 CDF
12 Purely osteolytic 7.0x6.7x5.8 Surgery, chemotherapy - - 193 CDF
13 Purely osteolytic 10.0x4.0x4.0 Surgery, chemotherapy - 69 139 NED
14 Mixed osteolytic and sclerotic 6.0x4.8x4.7 Surgery, chemotherapy 16 - 53 NED
15 Purely osteolytic 6.0x6.0x6.0 Surgery - - 90 CDF
16 Mixed osteolytic and sclerotic 6.6x4.5x3.4 Surgery - - 35 CDF
17 Purely osteolytic 20.0x10.0x10.0 Surgery 5 5 22 DOD

LR, local recurrence; F/U, follow-up; CDF, continuous disease free; DOD, died of disease; NED, no evidence of disease.
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Figure 4. Five-year continuous disease free and actuarial survival of 17
patients with giant-cell rich osteosarcoma.
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Figure 5. Continuous disease free survival of patients with adequate and
inadequate diagnosis (p=0.14).
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Figure 6. Actuarial survival of patients with adequate and inadequate
diagnosis (p=0.14).
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