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Fig. 1. A H& E-stained section of tissue microarray
block
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Fig. 2. Immunohistochemical stains of
MCM3 (A), Ki-67 (B), and HH3 (C).
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Table 1. Clinica summary

Fig. 3. Radiologic feature of giant cell tumor
occurred in fibula head. (A) Plain radi-
ogram. The homogeneous osteolytic lesion
of fibular head was noted. (B) T1 image of
MRI. The intermediate signal lesion of fibu-
lar head and cortical destruction was noted
in fibular head. (C) T2 image of MRI. The
soft tissue around fibular head was involved
with tumor spread.

No. Age (y)/Sex Origin site Radiologic grading Recurrence
1 62/F Humerus G2 No
2 3UM Tibia Gl No
3 67/F Hand phal anx G2 No
4 28/M Tibia G3 No
5 23/IM T7 body G3 No
6 31U/M Humerus G2 No
7 16/F Fibula head G3 No
8 30/M Femur Gl Yes
9 24/M Femur G3 Yes

10 18/F Sacrum G3 Yes
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Table 2. Results of immunohistochemical analysis
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Non- Recurred Case no. Ki-67 (%) MCM3 (%) HH3 (%)
1 321 5.00 86.90
2 2.72 3.87 61.80
3 13.68 10.62 49.45
4 25.51 22.40 83.25
5 2.39 3.19 69.82
6 23.55 18.57 50.43
7 13.04 14.82 80.18
Mean 11.21 12.01 66.88
Recurred case no.
1 Initial 6.11 6.47 80.33
Recur 4.81 6.88 88.22
2 Initial 3.90 4.80 67.00
Recur 16.57 16.18 61.93
3 Initial 18.11 15.39 78.91
Recur 0.28 3.52 86.90
Initial 9.37 8.89 75.41
Mean Recur 7.22 8.86 79.02

Table 3. Results of immunohistochemical analysis according to radiologic grade.

Radiologic grading Mean MCM3 (%) Mean Ki-67 (%) Mean HH3 (%)
1 4.41 5.17 71.06
2 13.48 11.39 62.26
3 12.59 12.12 75.83
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Association with Recurrence of Giant cell Tumor of Bone Between
Immunohistochemical Marker (MCM 3, Ki-67 and HH3) Expression Rate

Jong-Kyoung Ha, M.D., Hoon-Jeong, M .D., Yong-Ju Kim, M .D.,
Kwan-Hee Lee, M .D., Kyoung-Eob Choi, M .D.

Department of Orthopedic Surgery, Red-Cross Hospital Seoul, Korea

Purpose: To evaluate association of giant cell tumors recurrence between markers of prolifer-
ation cells (MCM3, Ki-67 and HH3)

Materials and Methods: Ten case of giant cell tumor of bone were reviewed. The patients
were six males and four females (mean age: 33 yrs). All patients were done operation after biop-
sy. The radiologic grading was determined according to Enneking grading system. The immuno-
histochemical stains of MCM3, HH3, and Ki-67 were done with Microarray block.

Results: The three cases of 10 cases (30%) were recurred at same sites. Two case of recur-
rence was grade Il according to radiologic features. The remaining case was grade |. The expres-
sion rate of immunohistochemical markers in radiologic grade 2 and 3 were more increased than
grade 1. But there was not association between radiologic grading and proliferation of tumor
cells because result data was not coherence. Mean MCM3 labeling index of non-recurred case
was 11.2%, recurred case was 7.2%. Ki-67 was 12% vs. 8.9%, respectively and HH3 was 66.9
% vs. 75.4%, respectively. Thus there was no association between local recurrence and
immunohistochemica Ki-67, MCM3 expression rate. But HH3 marker expression rate was
increased in recurred cases compared to non-recurred cases.

Conclusion: Our study suggests that HH3 immunohistochemical marker can be a useful prog-
nostic factor.

Key Words: Giant cell tumor, Recurrence, MCM 3, Ki-67, HH3, Immunohistochemistry.
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