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Original article

Postoperative radiotherapy in patients with extracranial chondrosarcoma, a joint study of the French Sarcoma Group and Rare Cancer Network Running head: Radiotherapy in extracranial chondrosarcoma Abstract:

Background: Postoperative radiotherapy (poRT) of intracranial/skull base chondrosarcomas is standard treatment. However, consensus is lacking for poRT in extracranial CHS (eCHS) due to easier resectability and intrinsic radioresistance. We assessed practice and efficacy of poRT in extracranial CHS. Patients and methods: This multicentric retrospective study of the French Sarcoma Group / Rare Cancer Network included patients with eCHS operated on between 1985 and 2015. Inverse propensity score weighting (IPTW) was used to minimize poRT allocation biases. Results: Of 182 patients, 60.4% had bone and 39.6% soft-tissue eCHS. eCHS were of conventional (31.9%), myxoid (28.6%, 41 extraskeletal (EMC), 11 skeletal), mesenchymal (9.9%), or other subtypes. En-bloc surgery with complete resection was performed in 52.6% and poRT in 36.8% of patients (median dose 54 Gy). Irradiated patients had unfavorable initial characteristics, with higher grade and incomplete resection.

Median follow-up time was 61 months. Five-year incidence of local relapse was 10% with poRT vs 21.6% without (p=0.050). Using IPTW method, poRT reduced the local relapse risk (HR 0.27, 95% CI [0.14; 0.52], p<0.001). Five-year disease-free survival (DFS) was 71.8% with poRT and 64.2% without (p=0.680). Using IPTW method, poRT improved DFS (HR 0.51 [0.30;0.85], p=0.010). The benefit of poRT on local relapse and DFS was confirmed after exclusion of EMC. There was no difference in overall survival. Prognostic factors of poorer DFS in multivariate analysis were deeper location, higher grade, incomplete resection and no

Introduction

Chondrosarcomas (CHS) are a rare sarcoma subtype of bone and soft tissues [START_REF] Dorfman | Bone cancers[END_REF]. They are characterized by their chemo-and radioresistance [START_REF] Moussavi-Harami | Intrinsic radiation resistance in human chondrosarcoma cells[END_REF], attributed to their tissue phenotype with slow proliferation rate, poor vascularization and dense cartilaginous matrix limiting oxygen accessibility to cells [START_REF] Eke | Radiobiology goes 3D: how ECM and cell morphology impact on cell survival after irradiation[END_REF]. Surgery with wide margins remains the standard of care. Age at diagnosis, histological grade, size and tumor site are consistent prognostic factors [START_REF] Van Praag Veroniek | Incidence, outcomes and prognostic factors during 25 years of treatment of chondrosarcomas[END_REF]. In skull base CHS, en-bloc resection with negative margins is rarely achievable and surgery can be associated with major sequelae of the cranial nerves. In these cases, described by some as "high-risk of relapse" situations [START_REF] Goda | High-risk extracranial chondrosarcoma: longterm results of surgery and radiation therapy[END_REF], definitive radiotherapy (RT) or postoperative radiotherapy (poRT) is frequently required. Achieving a high-dose, in the order of 70 Gy, can be challenging if radiosensitive dose-limiting organs at risk or tissues are close to the tumor. However, skull base CHS have become a consolidated indication of RT with protons due to their better spatial distribution than photons used in conventional RT [START_REF] Weber | Long term outcome of skull-base chondrosarcoma patients treated with high-dose proton therapy with or without conventional radiation therapy[END_REF][START_REF] Mattke | High control rates of proton-and carbon-ionbeam treatment with intensity-modulated active raster scanning in 101 patients with skull base chondrosarcoma at the Heidelberg Ion Beam Therapy Center[END_REF]. The combination of proton therapy and surgery has consistently shown better local control rates and lower morbidity using marginal resection and dose-escalated proton therapy [START_REF] Simon | Surgery and protontherapy in Grade I and II skull base chondrosarcoma: A comparative retrospective study[END_REF]. Other anatomic sites than the skull base are hardly treated with poRT owing to the old radioresistance concept although RT has evolved in such a way that high dose (≥ 60 Gy) can be delivered with limited clinically significant damage in normal tissues. There is no clear consensus regarding the place of poRT in extracranial CHS (eCHS). Decision for poRT is usually made during multidisciplinary sarcoma meetings regardless of CHS subtype, due to lack of specific data on tumor response to RT by CHS subtype. The main objective of our study was to assess current practice and efficacy of poRT in eCHS.

Material and methods

This retrospective multicentric institutional review-board (IRB) and ethics committee approved (Groupe Sarcome Français GSF-GETO and Rare Cancer Network RCN) study included all eCHS treated between 1985 and 2015. Data were collected on the secured encrypted website www.easy-crf.com. Base of skull and other intracranial CHS, palliative cases or unresectable / inoperable tumors were excluded. Treatments were discussed on a multidisciplinary sarcoma board. All surgical and RT treatment techniques were allowed.

Tumors were centrally reviewed by expert pathologists (RREPS et RESOS) and all histological CHS subtypes were included. Analyses were first conducted considering all histologic subtypes and secondly after extraskeletal myxoid chondrosarcoma (EMC) exclusion, knowing their recent reclassification [START_REF] Lucas | Pathology and Genetics of Tumours of Soft Tissue and Bone[END_REF].

Statistics

Quantitative parameters were described by median and interquartile range, qualitative parameters by frequency and percentage. Normality of quantitative parameters was investigated by the Shapiro-Wilk test. Incidence of local relapse was described with the Fine and Gray model, to take into account competing risks such as emergence of metastases or death whatever the cause [START_REF] Bellera | Guidelines for time-to-event end point definitions in sarcomas and gastrointestinal stromal tumors (GIST) trials: results of the DATECAN initiative (Definition for the Assessment of Time-to-event Endpoints in CANcer trials)dagger[END_REF]. The Kaplan-Meier method was performed to describe overall survival (OS) and disease free survival (DFS) defined as the time lapse between the date of diagnosis and the date of relapse or death, whatever the cause [START_REF] Bellera | Guidelines for time-to-event end point definitions in sarcomas and gastrointestinal stromal tumors (GIST) trials: results of the DATECAN initiative (Definition for the Assessment of Time-to-event Endpoints in CANcer trials)dagger[END_REF]. Local relapse incidence was compared according to poRT using the bivariate Fine-Gray model. Due to potential selection biases (i.e. the choice of poRT could be done according to patient and tumor characteristics), the results of these bivariate analyses had to be adjusted based on major prognostic factors. The inverse probability of treatment weighting (IPTW) method was applied for the adjustment [START_REF] Rosenbaum | Optimal Matching for Observational Studies[END_REF]. The propensity score was computed with either the presence or absence of poRT as dependent parameters, and with all described patient and tumor characteristics and the inverse probability of treatment -poRT-was computed.

Comparisons of patient and tumor characteristics were performed after weighting on a propensity score in order to check whether imbalances between surgery alone or surgery and poRT were eliminated. The effects of poRT on local relapse, DFS and OS were estimated by the hazard ratios after adjusting on this propensity score (i.e. using the IPTW method). A sensitivity analysis excluding patients with EMC was then conducted by applying the previously described process.

The prognostic value of each factor on local relapse was then studied using the bivariate Fine-Gray model, and the results were expressed with the sub-distribution hazard ratio (SHR) and its 95% confidence intervals. Parameters with a p-value less than 0.1 in bivariate analysis were selected for the multivariate Fine-Gray model. A simplification of this full model was done with a bootstrap-model selection procedure [START_REF] Sauerbrei | A bootstrap resampling procedure for model building: application to the Cox regression model[END_REF], and backward selection. The same process was performed to investigate prognostic factors of DFS and OS by using the Cox proportional-hazards model and results were expressed with their hazard ratio (HR) and 95% confidence intervals. Exploratory subgroup analyses on DFS were performed to identify subgroups of patients who would have the greatest benefit from poRT by investigating the interaction between poRT and major prognostic factors. Results were illustrated by a forest plot. All statistical analyses were performed using SAS software, v9.4 (SAS Institute Inc., Cary, NC 25513). P-values <0.05 were considered statistically significant.

Results

One hundred and eighty-two patients with eCHS were included. The description of the population selection process is shown in supplementary figure 1 (online). There were 110 bone CHS (60.4%) and 72 soft tissue CHS (39.6%). Of 32 thoracic bone CHS, 17 cases were located in the ribs. eCHS included several subtype cases: 58 conventional (31.9%), 52 myxoid (28.6%), 18 mesenchymal (9.9%), 9 dedifferentiated (4.9%), 7 periosteal (3.8%), 3 clear cell (1.6%), 11 of various other rare subtypes (6%) and 24 not otherwise specified. Among myxoid CHS 41 originated from soft tissues (EMC) and 11 in bone/cartilage.

All patients had undergone surgery, including complete resection in 101 (55.5%) patients.

En-bloc surgery with complete resection (R0) was observed in 51/103 (49.5%) patients with bone CHS and 39/68 (57.3%) patients with soft tissue CHS (p=0.541; margin status missing in 11).

Sixty-seven patients (36.8%) received poRT, which consisted of 3D-conformal poRT in 44 (65.7%), intensity modulated radiotherapy (IMRT) in 19 (28.4%) or proton therapy in 4

(5.9%) patients. Median dose was 54.0 Gy, interquartile range IQR (50.0-62.8). Dose was different depending on R0 (N=29 patients), with a median dose 50.4 Gy (IQR 50.0-59.4), R1 (N=24 patients), 59.7 Gy (IQR 50.0-63.0) or R2 (N=9 patients), 70 Gy (IQR 64-70) status (p=0.002). Mean patient number per center was 11 (median 9; range 1-31). poRT was variably performed among centers: for those (N=6) including ≥10 patients, rates of poRT varied between 3.7% and 67%, p<0.001. Chemotherapy was delivered in 4.8% (4/84), 12.3% (9/73) and 32.0% (18/25) of patients with grade 1, 2 or 3 eCHS patients (p<0.001).

Proportions of grade 3 CHS, en-bloc and R0 resection varied between centers. Patient and tumor characteristics were different between poRT or surgery alone patients (Table 1).

Patients who underwent poRT had larger, deeper and higher-grade tumors and more likely had soft tissue or incompletely resected (R1/R2) CHS (Table 1). Comparison of patient and tumor characteristics by poRT using the IPTW method is presented in Table 2: Tumor size was missing in 31 patients. Tumor size was consequently not used for propensity score analyses and was not well balanced between the two groups.

Impact of poRT on outcomes

Median follow-up was 61 months (IQR 24-107). The third quartile of living patients had 120months of follow-up. The number of events for each outcome is summarized in Supplementary 1a). After IPTW method to adjust on selection bias, poRT significantly reduced the risk of local relapse (SHR 0.27, 95%CI [0.14; 0.52], p<0.001). This improvement in local control rate was confirmed when EMC were excluded from analysis (N=130) with a lower incidence of local relapse for patients undergoing poRT (SHR 0.21, 95%CI [0.10-0.42], p<0.001).

At last follow up, 29 patients had had a local relapse, 5 had had a regional (nodal) relapse, 29 had had a metastatic relapse, 2 had died of disease and one had died of another cause. All the nodal relapses occurred in non-irradiated patients. 54.5]) without. There was not significant difference according to poRT (HR 0.67, 95%CI [0.41;1.12], p=0.680, Figure 1b). After IPTW method to adjust on selection bias, poRT significantly improved the DFS (HR 0.51, 95%CI [0.30; 0.85], p=0.010). This improvement in DFS was confirmed after the exclusion of EMC (HR 0.51[0.28-0.93], p<0.001).

The 1c). OS was similar with or without poRT using IPTW method (HR 0.79, 95% CI [0.43 ;1.45], p= 0.445) and after the exclusion of EMC (HR 0.72[0.38-1.37], p=0.322). For each outcome, results and those using the IPTW method are summarized in Supplementary table 2.

Prognostic factors

In bivariate analysis, piecemeal or incomplete resection and absence of RT were significantly associated with higher incidence of local relapse (Table 3). The incidence of local relapse at 60 months was 5.0% [1.6%;11.4%] for patients with en-bloc resection and R0 margins, 18.8% [9.2%;31.2%] for patients with en-bloc resection and R1/R2 margins or patients with piecemeal resection and R0 margins. The incidence of local relapse at 60 months was 47.1% [22.2%;68.6%] for patients with piecemeal resection and R1/R2 margins (p<0.001). Quality of resection (R0 vs R1/R2) combined with en-bloc resection, EMC and poRT were associated with lower local relapse rates on multivariate analysis (Table 3).

In bivariate analysis, larger tumor size, deeper location, higher grade (grade 2-3), piecemeal or incomplete resection were associated with poorer DFS whereas the head and neck location was associated with better DFS (Table 4). In multivariate analysis, four parameters remained significantly associated with a poorer DFS: deeper location, higher grade (grade 2-3), incomplete resection and absence of poRT (Table 4).

In bivariate analysis, larger tumor size, deeper location, grade 2-3 and chemotherapy were associated with poorer OS. In multivariate analysis, deeper location and grade 2-3 were associated with poorer OS whereas EMC was associated with a better OS (Table 4).

Selection criteria for poRT

No difference in poRT efficacy was found with the following prognostic factors: tissue of origin (bone or soft tissues), tumor depth, tumor size >5 vs ≤5 cm, en-bloc resection or not (interaction test not significant). In contrast, poRT was even more beneficial on DFS in grade 2/3 compared to grade 1 CHS and in incompletely resected CHS (Figure 2).

Discussion

Based on the observation of a benefit of poRT in local relapse-free survival, DFS and OS for intracranial/skull base CHS across studies [START_REF] Mercado | Proton therapy for skull base tumors: A review of clinical outcomes for chordomas and chondrosarcomas[END_REF], we addressed the controversial role of poRT in the curative approach of eCHS. Quality of surgery is of utmost importance in sarcomas, but it can be challenging in CHS, especially in terms of functional outcomes so that intralesional resection in low-grade CHS is an option [START_REF] Chen | Is intralesional resection suitable for central grade 1 chondrosarcoma: A systematic review and updated meta-analysis[END_REF]. Data on poRT in eCHS and data on molecular signatures of radiation response are lacking. Thus, the decision for poRT in eCHS is currently made during multidisciplinary staff meetings with no attempt to predict radiation response based on histological subtype or their intrinsic molecular characteristics. We thus performed an analysis of the benefit of poRT in eCHS and also analyzed the influence of histological subtype, with a focus on extraskeletal myxoid CHS (EMC).

Firstly, this cooperative multicentric retrospective study showed that poRT significantly improved local control rates. Five-and ten-year local relapse rates decreased with poRT from 21.6% to 10% and from 26.7% to 12.5%, respectively. These results are consistent with a previous series by Goda et al. where a 90% 10-year local control rate was observed for high-risk eCHS treated by surgery with preoperative RT or poRT. Patients and tumors characteristics were similar between their series and ours [START_REF] Goda | High-risk extracranial chondrosarcoma: longterm results of surgery and radiation therapy[END_REF]. More interestingly, piecemeal or incomplete resection were observed in our series in almost half of the patients but less than half of them underwent poRT, which shows the lack of a clear consensus on its indication. We observed that patients undergoing poRT had unfavorable tumor characteristics and incomplete resection overall but practices with respect to referral for poRT among centers were indeed heterogeneous. Median poRT dose was 54 Gy, with dose adaptation on the quality of resection: median dose was 50.4, 60 and 70 Gy in patients with R0, R1 and R2 disease respectively. These doses were lower than those recommended by NCCN [START_REF] Biermann | NCCN Guidelines Insights: Bone Cancer, Version 2.2017[END_REF], which may suggest the possibility of greater benefit of poRT using higher doses.

Considering that eCHS located in complex tumor anatomies such as paraspinal and pelvic locations are sometimes treated with IMRT or proton therapy [START_REF] Amorim Bernstein | Chordomas and chondrosarcomas-The role of radiation therapy[END_REF][START_REF] Amorim Bernstein | Clinical outcomes for patients after surgery and radiation therapy for mesenchymal chondrosarcomas[END_REF][START_REF] Delaney | Long-term results of Phase II study of high dose photon/proton radiotherapy in the management of spine chordomas, chondrosarcomas, and other sarcomas[END_REF][START_REF] Demizu | Particle Therapy Using Protons or Carbon Ions for Unresectable or Incompletely Resected Bone and Soft Tissue Sarcomas of the Pelvis[END_REF][START_REF] Demizu | Proton beam therapy for bone sarcomas of the skull base and spine: A retrospective nationwide multicenter study in Japan[END_REF][START_REF] Indelicato | A Prospective Outcomes Study of Proton Therapy for Chordomas and Chondrosarcomas of the Spine[END_REF], radioresistance of CHS may appear as only a relative contraindication for poRT. Thus, poRT is worth being investigated further [START_REF] Hamdi | In vitro engineering of human 3D chondrosarcoma: a preclinical model relevant for investigations of radiation quality impact[END_REF].

Secondly, we observed that poRT improved five-year DFS rates from 64.2% to 71.8% but had no impact on OS. Adjusting for selection biases using IPTW, this benefit was even larger: poRT improved DFS by 75% (HR 0.25), which was confirmed by bootstrap resampling [START_REF] Sauerbrei | A bootstrap resampling procedure for model building: application to the Cox regression model[END_REF].

Interaction test carried out established which profile of CHS benefits the most from poRT (Figure 2). High-grade subtypes (grade 2-3) and incomplete resection appeared as decision criteria for poRT. High-grade is a classical prognostic factor in the literature [START_REF] Evans | Prognostic factors in chondrosarcoma of bone: a clinicopathologic analysis with emphasis on histologic grading[END_REF] and it was associated with a benefit on local control and DFS (which included metastases as an event) from poRT in the current series. However, we found that poRT did not improve OS, possibly reflecting that metastatic failures were responsible for deaths. It is indeed frequent in sarcoma studies that there is no impact of local control on survival. It is also possible that unmeasured confounders (i.e. residual biases) had an effect even after IPTW adjustment.

The sole residual unbalanced factor propensity score computation (not computed due to missing data) was tumor size. Despite larger tumor size in the poRT group, poRT had a benefit on local control and DFS after IPTW.

Interestingly, exclusion of EMC, an entity that is now considered different from CHS due to distinct molecular characteristics, did not change the observed benefits in the poRT group. It might be needed to assess radiation response correlate with molecular characteristics before changing a decision for RT.

In our study, we first considered CHS together regardless of histological subtypes. This was guided by our clinical practice, where the decision to prescribe poRT does not currently depend so much on histological subtype as on tumor grade or surgical considerations. Hence, our series included several histologies, including EMC. This should be considered as a means to accurately decipher different radiosensitivity behaviors among CHS subtypes. Especially EMC were recently classified as a subtype of soft tissue tumors with uncertain differentiation according to the World Health Organization Classification of Tumors of Soft Tissue and Bone [START_REF] Lucas | Pathology and Genetics of Tumours of Soft Tissue and Bone[END_REF] and to some, should not be considered as CHS. Of 52 (28.6%) myxoid CHS, 41 EMC were however included as CHS by centers belonging to the GSF-GETO, with histology being centrally-reviewed by expert pathologists. This histological subtype is characterized by the translocation t(9;22)(q22;q12), resulting from the fusion of EWSR1 and NRA3 [START_REF] Chow | Chondrosarcoma: biology, genetics, and epigenetics[END_REF] or a translocation between NRA3 and TAF15 or TCF12 [START_REF] Chow | Chondrosarcoma: biology, genetics, and epigenetics[END_REF][START_REF] Kilpatrick | Myxoid chondrosarcoma (chordoid sarcoma) of bone: a report of two cases and review of the literature[END_REF][START_REF] Zhang | Extraskeletal Myxoid Chondrosarcoma: A Comparative Study of Imaging and Pathology[END_REF].

However, such analyses are not done yet in routine practice. A more thorough molecular characterization would be important if a drug-targetable gene is identified but it is uncertain whether molecular characterization influences radiation response. Moreover, because there are no therapeutic recommendations specific to EMC, most radiation oncologists thus consider EMC as one CHS subtype. From the RT point-of-view, the cellular and tissue characteristics such as matrix abundance and hypoxia of cancer cells are more likely to influence radiation response. In a previous series of 156 patients with EMC of whom 50 (32%) underwent poRT , Kemmerer et al. observed a 9% absolute benefit in IPTW-confirmed cancer-specific survival with the addition of poRT (p=0.02) with a trend toward survival benefit [START_REF] Kemmerer | Benefit of Radiotherapy in Extraskeletal Myxoid Chondrosarcoma: A Propensity Score Weighted Population-based Analysis of the SEER Database[END_REF]. In our studies, interaction tests suggested a greater benefit on DFS for EMC than other subtypes. To avoid possible selection biases and to take into account the current CHS classification, we conducted additional subgroups analyzes, distinguishing EMC and others. When our series was analyzed after EMC exclusion (N=141) and with weighting by the inverse propensity score, improvement in local control rates and DFS were confirmed.

Finally, poRT was efficient in bone and soft tissue CHS overall (Tables 34) but there appeared to be a larger benefit for soft tissue ones (Figure 2). The benefit in our series was marginal in bone CHS but was significant in other series [START_REF] Shives | Chondrosarcoma of the spine[END_REF]. Soft tissue CHS seem more aggressive and prone to respond to radiotherapy in our series and others [START_REF] Thorkildsen | Chondrosarcoma in Norway 1990-2013; an epidemiological and prognostic observational study of a complete national cohort[END_REF][START_REF] Nota | The Identification of Prognostic Factors and Survival Statistics of Conventional Central Chondrosarcoma[END_REF]. It is important to note that piecemeal surgery of bone CHS is frequently performed by curettage in low-grade CHS [START_REF] Gerbers | Computer-assisted surgery compared to fluoroscopy in curettage of atypical cartilaginous tumors / chondrosarcoma grade 1 in the long bones[END_REF], with variations between tumor sites and functional impact [START_REF] Rizzo | Chondrosarcoma of bone: analysis of 108 cases and evaluation for predictors of outcome[END_REF].

Another important observation was that there were as many patients with a local relapse as those with a metastatic failure. Moreover, adjuvant chemotherapy was administered in highgrade CHS and was consequently associated with a higher risk of death in this series in bivariate analysis (Table 4). Despite such observation, poRT remained beneficial on DFS for the entire cohort.

Our study has some limitations. Firstly, its retrospective design could limit its broad applicability but the rarity of eCHS prevents efficient prospective assessment of poRT benefit. Secondly, our study included data collected on a long time span. Although potential changes in modalities of surgery, RT practice and systematic molecular analyses (impact of which remains to be demonstrated on radiation response) may have taken place, if a shorter time interval had been decided to limit the heterogeneity of these parameters, the sample size would probably not have been sufficient to conduct such an analysis. For these reasons, other large series have also been performed on periods of 30 years or so. Noteworthy, RT techniques have improved during that period. The majority of irradiated patients in our series were treated with 3D modalities (65.7%). The development of IMRT has enabled better dose distributions, potentially allowing dose escalation and it is likely that the benefit of poRT would be better due to a greater risk-benefit ratio [START_REF] Chan | The treatment of large extraskeletal chondrosarcoma of the leg: comparison of IMRT and conformal radiotherapy techniques[END_REF] [START_REF] Catanzano | Revisiting the Role of Radiation Therapy in Chondrosarcoma: A National Cancer Database Study[END_REF].

In conclusion, this large series of 182 patients with eCHS shows a benefit of poRT in terms of local control rate and DFS regardless of histological subtype, which was confirmed after exclusion of EMC. Although the observed benefit was greater for EMC, confirming their radiosensitivity, our results call into question the assumed radioresistance of the other CHS.

In addition to highlighting the importance of surgical resection, our series shows that poRT should be indicated for selected cases such as high grade or incompletely resected CHS. Thus, it may be considered that selected cases of eCHS should be offered poRT, using optimal poRT techniques that may be photon-based therapies or hadrontherapy. 
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  The 5-year disease-free survival (DFS) rate was 67.2% (95%CI [59.0;74.1]), with 64.2% (95%CI [53.2; 73.2]) in patients without poRT versus 71.8% (95%CI [58.5; 81.5]) in patients with poRT. At 10 years, DFS rate was 48.0% (95%CI [37.6;57.7]) overall, 55.6% (95%CI [39.3;69.1]) with poRT and 41.1% (95%CI [27.2;

  5-year overall survival (OS) was 80.0% (95%CI [72.3;85.7]). At five years, OS was 77.8%

	(95%CI [64.8;86.5]) with poRT versus 80.0% (95%CI [69.5;87.2]) without (HR 1.03, 95%CI
	[0.55;1.94], p= 0.927, Figure
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 1 Patient and tumor characteristics by postoperative radiotherapy (poRT)
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 2 Description and comparison of patient and tumor characteristics by postoperative radiotherapy after using inverse probability treatment weighting (IPTW method) Abbreviations: yo = years old; EMC = Extraskeletal Myxoid Chondrosarcoma; EBR = En bloc resection ‡ Not involved in propensity score computation due to 31 missing data * Not involved in propensity score computation since only informed for the patients with chemotherapy
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