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Clinicopathological analyses of primary bone tumors, categorized as
intermediate group or low-grade

Konishi, Eiichi
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Giant cell tumor of bone is an intermediate tumor that may show local
recurrence and/or metastasis. We performed a clinicopathological analysis of 213 cases, having
primary surgery, and statistically elucidated the predicting factors for recurrence (62 cases) and
2nd relapse (14 cases). As a result, Cox"s hazard univariate analysis revealed that six
characteristics, such as, younger age, curettage, frequent mitosis, less interstitial hemorrhage, no

ischemic necrosis, and more vascular invasion, were significant predicting factors for the first
recurrence. In multivariate analysis, the five features other than curettage were significant. We
tried to elucidate the risk factors for 2nd relapse in 1st recurrent patients treated with surgery,
but no significant factors were found within above mentioned five features, being significant in
analysis of the first recurrence. The only significant risk factor for 2nd relapse was the
administration of denosumab, a therapeutic drug for this tumor.
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histone 3.3 G34W

Total CcoF REC P-value | Hazard ratio (95%Cl) Test
Clinical Features
Sex 213 male: 68 female: 83 male: 32 female: 30 | 0,591 0,872 (0.530-1.436)] Cox: ratio of female to male
Age (vears) 213 awrage: 40.3 median: 38.0 awrage: 34.6 median: 31.0 | 0.013* ttest (Welch, equal variance)
0,004 0.974 (0.956:0.991)| Cox: Llevel increase
Operative method 206| curettage: 113 resection: 31 curettage: 58 resection: 4 0019 0.298 (0.108:0.823)| Cox: ratio of resection to curettage
Location (long vs non-long) 213 long: 129 non-ong: 22 long: 55 non-long: 7 0.658 1.194 (0.544-2.623)] Cox: ratio of long bone to non+long bone
(knee vs non-knee) 213 knee: 93 extraknee: 58 knee: 41 extraknee: 21 | 0.717 1.102 (0.651-1.866)] Cox: ratio of bones around knee to extra-knee
Denosumab administration 213 145 6 58 4 0212 1,913 (0.6905.209)] Cox: ratio of present to absent
(adjunant and/or neoadjuant)
Year of initial surgery 213 1989-2005: 64 2006-2017: 87 1989-2005; 25 2006:2017: 37 | 0.261 1.353 (0.799-2.291)| Cox: ratio of 2006-2017 to 1989-2005
(1989-2005 v5 2006-2017) 0.258 Kaplan-Meier: 1989-2005 s 2006-2017
Histological Features
Stromal hemorrhage 211 <25% (area): 63 >25%: 87 <25% (area): 37 225%:24 | 0014* 0523 (0.312:0.875)| Cox: ratio of area >25% to <25%
Vascular invasion 212 absent or rare: 149 occasional to frequent: 2 absent orrare: 58 occasional tofrequent: 3 | 0.005™ | 5.402 (1.677-17.398)| Cox: ratio of occasional or frequent to absent or rare
Ischemic necrosis 213 absent: 72 present: 79 absent: 42 present: 20 | 0.009™ 0.492 (0.289-0.838)| Cox: ratio of present to absent
Osteoid/Ossification 212 absent: 79 present: 72 absent: 28 present: 33 | 0375 1.256 (0.758-2.081)] Cox: ratio of present to absent
Pleomorphic cells* 212 absent: 134 present: 17 absent: 55 present: 6 0.848 0.921 (0.396:2.140) Cox: ratio of present to absent
Mitotic figure 213 awrage: 3.88 median: 2.9 average: 5.47 median: 4.20 | 0.055¢ ttest (Welch, unequal variance)
mitotic count/10 HPF| 0.014* 1,059 (1.012-1.109)| Cox: 1-level increase
Aneurysmal bone cyst 212 absent: 30 present: 121 absent; 17 present: 44 | 0.372 0.775 (0.443-1.357) Cox: ratio of present to absent
including microscopic|
Foamy cell infiltrate 212 absent: 73 present: 78 absent: 29 present: 32 | 0972 0.991 (0.599-1.639)|  Cox: ratio of present to absent
spindle cell proliferation 212 0-50% (area): 62 >50%: 89 050% (area): 27 >50%: 34 | 0.547 0.856 (0.517-1.419)] Cox: ratio of area >50% to 0-50%
Storiform pattern 209) absent: 56 present: 93 absent: 27 present 33 | 0.422 0.812 (0.488-1.350)|  Cox: ratio of present to absent
Extramedullary extension® 61 absent: 20 present: 30 absent: 3 present: 8 0.403 1.761 (0.467-6.642)| Cox: ratio of present to absent
Ossified rim at extramedullary tumor| 34 absent: 22 present: 5 absent: 5 present: 2 0.472 1.829 (0.354-9.459)| Cox: ratio of present to absent
Permeative pattern 54 absent: 42 present: 3 absent: 9 present: 0 Cox: Coeffcient not converged
H3.3 G34W immunohistochemistry 135 negative: 9 positive: 90 negative: 2 positive: 34 | 0,542 1,559 (0.374-6.504) Cox: ratio of positive to negative

REC: recurrent case, CDF: continuously recurrence free case, H3.3: Histone 3.3
HPF: high-power field, P <0.05, **:P <0.01, #0.05<P <0.10

nuclear size variation in diameter (>3 times) 2mass formation outside periosteum or obvious bulging mass outside preexisting cortical line with periosteum

b. Cox

ABC



c. GCTB
Dahlin

(P=0.053)

Cox

[2]

[°]

GCTB

95.0% Confidence
Interval for hazard
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P-value Hazardratio lower upper

Age (years) 0.014* 0.975 0.956 0.995
Sex (female vs male) 0.869 0.956 0.558 1.637 ratio of female to male
Operative method (resection vs curettage) 0.0532 0.310 0.094 1.016 ratio of resection to curettage
Location (around knee vs except knee) 0.793 1.096 0.553 2174 ratio of long bone to non-long bone

(long bone vs non-long bone) 0.822 0.885 0.305 2.566 ratio of bones around knee to except knee
Denosumab administration (adjuvant and/or neoadjuvant) 0.0532 2.957 0.985 8.876 ratio of administration to non-administration
Stromal hemorrhage (area >25% vs <25% ) 0.039* 0.548 0.310 0.971 ratio of hemorrhagic area <25% to >25%
Vascular invasion (absent or rare vs occasional or frequent) 0.002** 8.711 2.238 33.908 ratio of occasional or frequent to absent or rare
Ischemic necrosis (absent vs present) 0.008* 0.423 0.223 0.803 ratio of present to absent
Osteoid/Ossification (absent vs present) 0.307 1.372 0.748 2.516 ratio of present to absent
Pleomorphic cellst (absent vs present) 0.229 1.716 0.712 4.135 ratio of present to absent
Mitotic figure (mitotic count/10HPF) 0.010* 1.070 1.016 1.127
Aneurysmal bone cyst including microscopic (absent vs prese  0.861 1.056 0.575 1.938 ratio of present to absent
Foamy cell infiltrate (absent vs present) 0.991 1.003 0.545 1.847 ratio of present to absent
Spindle cell proliferation (area 0-50% vs >50%) 0.280 0.700 0.367 1.336 ratio of area >50% to 0-50%
Storiform pattern (absent vs present) 0.615 0.850 0.451 1.601 ratio of present to absent

HPF: high-pow er field,
P -value of the equation: 2.2E-05

®

*P<0.05, *:P<0.01, #:0.05=<P <0.10

L nuclear size variation in diameter (>3 times)

a. (Cox t Kaplan-Meier Fisher ) ( )
[10]
P (95%Cl) Test
41 17 13 :3 :8 0.181 0.404 (0.107-1.524)] Cox:
(years) 41 : 339 1323 0.743 t-test (Welch, )
0.591 0.987 (0.942-1.035)| Cox: 1
41 120 110 110 01 20.088 | 0.166 (0.021-1.309)| Cox:
(long vs non-long) 41 : 25 :5 c11 10 0.322 [28.170 (0.038-20710)| Cox:
(knee vs non-knee) | 41 : 19 D11 110 01 30.097 |5.724 (0.728-44.988)| Cox:
Denosumab
(adjuvant or not) 41 029 1 Y : 4 *0.005 |6.544 (1.782-24.035)| Cox:
(administration or not) 41 124 16 17 14 *0.042 |3.691 (1.046-13.027)] Cox:
Bisphosphonate
(administration or not) 41 127 :3 : 10 t1 0.870 0.843 (0.108-6.592)| Cox:
21 <25% () 23 >25%: 7 5% ( )6 >25%: 5 | 0.422 | 1.628(0.496-5.347)] Cox:
41 128 12 D11 :0 0.568 0.045(0.000-1900)§  Cox:
41 : 26 c4 $11 :0 0.589 0.045 (0.000-3405)| Cox:
41 : 10 120 16 :5 0.244 0.493 (0.150-1.618)| Cox:
1 41 129 01 D11 :0 0.711 0.047 (0.000-475357)| Cox:
(mitotic count/10 HPF) 41 1448 1462 0.937 t-test (Welch, )
0.806 0.986 (0.877-1.108)| Cox: 1
( 41 013 217 12 :9 0.205 |2.697 (0.581-12.511)| Cox: ABC
41 c21 :9 07 14 0.370 1.776 (0.506-6.233)| Cox:
41 0-50% ( ): 12 >50%: 18 0-50% ( )7 >50%: 4 0.473 0.637 (0.186-2.181)] Cox:
Storiform 41 : 10 : 20 o7 4 0.163 0.417 (0.122-1.426)| Cox: storiform pattern
HPF: high-pow er field, *P<0.05, *:P<0.01, 2:0.05<P <0.10 Cl:
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Cox [10]

) 95%

denosumab 0.003* 8.677 2.051 36.711
0.324 3.132 0.323 30.361
0.093** 0.151 0.017 1.375
0.95 0.998 0.939 1.061 1
0.166 0.376 0.094 1.502

P- value: 0.002

*P < 0.01 %0, 05 < P < 0.10
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