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- Abstract -

Preoper ative Chemother apy-I nduced Apoptosisin Osteosar coma

Ki Soo Kim, M.D., Yong Soo Choi, M.D., Kyung Sung Yeom, M.D.,
Kyung Sun Shon, M.D., Jae Hyuk Lee, M.D.*

Department of Orthopedic surgery, Kwangju Christian Hospital, Kwangju, Korea
Department of Pathology, Chonnam National University, Kwangju, Korea*

The purpose of this study was to verify the importance of apoptosisin genesis of osteosarco-
ma and whether apoptosis may play an important role as a predictive factor for the response to
chemotherapy. Of the patients who were diagnosed osteosarcoma between January 1995 and
June 1999, ten patients were selected. All specimens were obtained before and after preopera-
tive chemotherapy and examined for the occurrence of apoptosis. Apoptosis was investigated by
in situ end-labeling technique on paraffin-embedded sections and apoptotic indices were calcu-
lated before and after chemotherapy. The ages of ten patients ranged from 15 to 59 with equal
sex ratio. All patients completed the planned pre-operative chemotherapy. Apoptosis occursin
osteosarcoma and apoptotic indices are increased after chemotherapy. Mean apoptotic index (Al)
before and after chemotherapy were 17.2 (range 6-28.9) and 26.3 (9.6-46.2), respectively.
Apoptotic cellswere usually present around the necrotic area. The Al wasincreased as the progres-
sion of stage and in responder group more than in non-responder. Apoptosisisinduced by pre-oper-
ative chemotherapy and the response is variable. Changesin Al levels before and after chemothera-
py may possibly predict an individual patient’s overall response.
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Fig. 1-A, B The simple X-ray shows irregular radio-
opague density, cortical destruction, and
soft tissue extension before (A) and after
(B) chemotherapy.

1

Fig. 2-A, B MRI shows decreased tumor size and peri-
tumoral edema before (A) and after (B)
chemotherapy.
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Fig. 3 Gross photograph shows extensive necrosis,
destruction of cortical bones, and viable tumor
mass in adjacent soft tissues after chemotherapy.
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Fig. 4-A, B Apoptotic cells are characterized by pyknot-
ic nuclei surrounded by shrunken cytoplasm
and separated from surrounding cells by
halo (A,B). H&E x 200 (A) x 600 (B).

both apoptotic cells and scattered apoptotic
bodies (A, B). A: low apoptotic index case,
B: high apoptotic index case. ISEL x 250
(A) x 200 (B).
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Fig. 6 Changes in apoptotic index before and after
chemotherapy. Pre; Preoperative Chemotherapy.
Post; Postoperative chemotherapy. Al; Apoptotic
index.

Table 1. Osteosarcoma cases characteristics and results
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Case Sex/age Siteof theprimar Stages Pathologic Dx* Histologic Pre- Post-
tumor Response Al' Al*
1 F/15 Femur 1B Chondroblastic OS 11(non-responder) 9.3 18
2 F/17 Femur 1B Osteoblastic OS IV (responder) 17.2 216
3 F/19 Femur I Osteoblastic OS I11(responder) 259 46.2
4 M/22 Femur 1B Fibroblastic OS I1(non-responder) 289 39
5 F/59 Fibula 1A Chondroblastic OS I1(non-responder) 6 9.5
6 M/19 Fibula 1B Osteoblastic OS I1(non-responder) 11.4 231
7 M/24 Tibia 1A Osteoblastic OS I1(non-responder) 155 21
8 M/15 Tibia 1B Chondroblastic OS I11(responder) 18 16.3
9 M/30 Humerus Il Osteoblastic OS I11(responder) 17.7 385
10 F/23 Calcaneus A Osteoblastic OS I1(non-responder) 222 29.7

*Dx, Diagnosis; " Pre-Al, Pre-operative apoptotic index; * Post-Al, Post-operative apoptotic index
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