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Abstract
Background: The clinical characteristics and prognostic factors of axial chondroblastoma (ACB) are still
poorly understood.

Purpose: To characterize clinicopathological characteristics in a large ACB cohort and investigate their
correlation with survival. We also sought to compare these results with extra-axial CB (EACB).

Methods: Our institution's local database was retrospectively reviewed and included a total of 132 CB
patients, including 61 ACB patients and 71 EACB patients. Immunohistochemistry was used to assess the
expression levels of Vimentin (Vim), S100, and cytokeratin (CK) on tumor cells in 132 tissue specimens.

Results: Overall, ACB and EACB had similar characteristics, except for older age and tumor size, as well as
higher Vim expression, incidence of surrounding tissue invasion and postoperative sensory or motor
dysfunction. Whereas wide resection and absence of invasion of surrounding tissues were consistently
associated with favorable survival in the ACB and EACB cohorts in univariate analysis, most parameters
showed differential prognostic signi�cance between the 2 groups. Signi�cant prognostic factors for local
recurrence-free survival in multivariate analysis included the type of resection and chicken-wire
calci�cation in the ACB cohort. Multivariate analysis of overall survival demonstrated that the type of
resection was a signi�cant predictor in the ACB cohort, whereas the type of resection and postoperative
sensory or motor dysfunction were predictive of overall survival in the EACB group.

Conclusion: These data suggest that there may be distinct biological behaviors between ACB and EACB
and may provide useful information to better understand the prognostic characteristics of patients with
ACB and to improve outcome prediction in patients with ACB.

Introduction
Chondroblastoma (CB) is a rare cartilage-derived tumor with locally aggressive growth characteristics
that most often involves the long bone epiphysis and is less than 1% of all bone tumors1. The current
treatment for CB relies on complete resection of the tumor, but due to the locally aggressive nature of the
tumor and its possible proximity to important neurovascular structures, surgery may have di�culty
obtaining extensive complete resection of the tumor; in addition, conventional chemotherapy is
ineffective in CB patients, and radiotherapy may even cause disease malignancy2. Therefore, the
recurrence rate of CB patients after surgery is high, which seriously affects the long-term quality of life
and survival of patients.

CB occurs mostly in regions other than the axial bone, most commonly in the metaphysis of the long
bones1, and current studies on CB have also focused on CB of the extremity bones. Previous studies have
found that the biological behavior of CB affects the clinical outcome of patients and that tumors located
in the proximal pelvis and humerus are prone to recurrence after surgery3, 4. Patient age and cyst
formation have also been reported to be associated with CB recurrence4–6. These �ndings provide useful
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information for the prognostic risk strati�cation of extra-axial CB (EACB) and the development of new
treatment strategies.

Compared with EACB, axial chondroblastomas (ACB) are much rarer, with cranial CB accounting for less
than 2% of all CB patients and a much higher probability of recurrence in patients with postoperative
residual lesions in cranial CB7; spinal CB accounts for only 1.4% of all CB patients8 and is more likely to
recur than extremity CB. Spinal CB is more prone to recurrence and more aggressive tumor growth than
extremity CB9–11. To date, although studies on ACB have been reported in the literature, most of them are
single cases or small case series. Considering the poor prognosis of ACB, a systematic summary of
prognostic factors and reasonable risk strati�cation of patients would help optimize the treatment plan
and thus improve the survival prognosis of patients. In this study, we aimed to summarize the
clinicopathological characteristics of patients with ACB and identify the factors affecting local
recurrence-free survival (LRFS) and overall survival (OS) through a comprehensive analysis of a large
sample of CB cases. We also compared the differences between the clinicopathological characteristics of
ACB and EACB.

Methods And Materials

Patients and tissue samples
A total of 132 patients (including 61 patients with ACB and 71 patients with EACB) were included. Patient
characteristics were recently communicated by our group12. In addition, basic patient and tumor
characteristics, treatment history, and clinical outcome data were obtained from the patients' medical
records. Extracted clinical information included patient demographics (age and sex), clinical features
(including duration of symptoms, preoperative and postoperative sensorimotor status), and patient
treatment modality (type of surgery and adjuvant radiotherapy). Surrounding tissue invasion by tumors
was evaluated by preoperative magnetic resonance imaging (MRI). The pathological diagnosis was
independently con�rmed by two neuropathologists based on hematoxylin and eosin (HE)-stained
sections and pathology (presence of secondary aneurysmal bone cyst [ABC] and chicken-wire
calci�cation). The main events were LRFS and OS. The former was de�ned as the time interval from
tumor resection to the �rst tumor recurrence and was recorded as LRFS; the latter was de�ned as the
length of time from surgical resection of the tumor to the patient's all-cause death and was recorded as
OS12. According to a previously reported method13, the type of surgical resection was determined as
extensive resection (such as gross total or en bloc resection with negative margins) or not extensive
resection (including intralesional or marginal resection).

Immunohistochemistry Staining and Evaluation
Immunohistochemistry was performed as previously described12. Brie�y, para�n-embedded sections of
specimens (4 µm) were dewaxed in xylene and rehydrated with a series of graded ethanol solutions,
followed by rinsing in distilled water. After antigen recovery and closure, tissue sections were incubated
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with anti-Vimentin [Vim] (Abcam company) at a dilution of 1:400, anti-S100 (Abcam company) at a
dilution of 1:100, and anti-cytokeratin [CK] (Abcam company) at a dilution of 1:20 overnight at 4°C. After
treatment with secondary biotinylated goat anti-rabbit or anti-mouse immunoglobulins, sections were
incubated with the antibiotic protein streptavidin-peroxidase conjugate (Auragene, Changsha, Hunan,
China) and then visualized with 3,3-diaminobenzidine solution and preserved with hematoxylin.

The results of immunohistochemical staining were evaluated independently by two neuropathologists
(Y.J. and X.L.S.) with deep expertise in the �eld of neuro-oncology. Positive expression for S100, Vim, and
CK was de�ned by the presence of yellow or brownish-yellow granules at the corresponding site. Five high
magni�cation �elds were randomly observed in each section, the proportion of staining in each �eld was
counted, and the mean value was taken. The expression level of each immunohistochemical index was
assessed in HE sections and evaluated as absent (0), rare/rare (1), moderate (2), or signi�cant (3)
according to a previously published method14. Tissue samples were then judged as negative if a score of
0-1 was observed and positive otherwise.

Statistical analysis
X-tile software version 3.6.1 (https://medicine.yale.edu/lab/rimm/research/software.aspx) was used to
determine the threshold for age, duration of symptoms, and tumor size in survival analysis, with OS as
the outcome parameter15. The point corresponds to the minimum p value of the corrected log-rank test16.
Patients were divided into two subgroups (≤ cutoff or > cutoff) according to the cutoff point. Speci�cally,
this threshold value was de�ned as the point with the minimum P value from the log-rank test, which was
corrected accordingly17. All statistical analyses were completed using SPSS 26.0 software (SPSS, IBM,
Armonk, New York). Data were described using the mean±standard deviation, and statistical comparisons
were completed using t test or ANOVA; categorical data were expressed using frequency or composition
ratio, and statistical analyses were performed using the chi-square test. A univariate Kaplan–Meier curve
by log-rank test was used for one-way survival analysis to explore the relationship between
clinicopathological parameters and patient outcomes. A multivariate Cox proportional hazards model
was used to analyze independent risk factors for patients' LRFS and OS, and only variables that were
statistically signi�cant for univariate survival analysis were included in the analysis. All hypothesis tests
were two-sided and considered statistically signi�cant when P< 0.05.

Results

Patient and tumor characteristics of CB Patients
A total of 132 patients with CB were included in this study. Among them, 61 patients had ACB, and 71
patients had EACB (Figure 1). The characteristics of the patients are shown in Table 1. All patients
underwent surgery, including 65 wide resections and 67 nonwide resections. No patients received
chemotherapy. Thirty-four patients underwent postoperative adjuvant photon radiotherapy. Age, tumor
size, and symptom duration were used as subgroup cutoffs for OS survival analysis in patients with ACB
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and EACB, as shown in Figure 2 and Figure 3. Representative pictures of immunohistochemical markers
are shown in Figure 4.
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Table 1
Comparison of baseline characteristics between axial chondroblastoma and extra-axial chondroblastoma

Variable Categories All (n) axial (n) extra-axial
(n)

P-
value

Age (years) Continuous 132
(29.2±13.4)

61
(34.1±14.6)

71
(24.9±10.8)

<0.001

Gender Female 46 19 27 0.408

  Male 86 42 44  

Duration of symptoms
(months)

Continuous 132
(8.3±7.4)

61
(8.3±6.7)

71
(8.3±8.1)

0.955

Tumor size (in diameter, cm) Continuous 132
(3.9±1.8)

61
(5.3±1.5)

71
(2.6±0.9)

<0.001

Type of resection Wide 65 27 38 0.289

  Not wide 67 34 33  

Surrounding tissue invasion No 59 12 47 <0.001

  Yes 73 49 24  

Adjuvant radiotherapy No 98 44 54 0.607

  Yes 34 17 17  

Preoperative sensory or motor
dysfunction

No 97 39 58 0.021

  Yes 35 22 13  

Postoperative sensory or motor
dysfunction

No 53 20 33 0.110

  Yes 79 41 38  

Secondary ABC No 74 33 41 0.674

  Yes 58 28 30  

Chicken-wire calci�cation No 63 24 39 0.074

  Yes 69 37 23  

Recurrence during follow-up No 95 39 56 0.057

  Yes 37 22 15  

S100 Low 27 13 14 0.821

  High 105 48 57  

Bold values indicate P < 0.05; ABC, aneurysmal bone cyst; Vim, Vimentin; CK, cytokeratin.
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Variable Categories All (n) axial (n) extra-axial
(n)

P-
value

Vim Low 37 9 28 0.002

  High 95 52 43  

CK Low 91 42 49 0.984

  High 41 19 22  

Bold values indicate P < 0.05; ABC, aneurysmal bone cyst; Vim, Vimentin; CK, cytokeratin.

Comparison of Clinicopathological Characteristics Between
ACB and EACB Patients
In a comparison of the ACB and EACB cohorts, the size of the tumors was larger in ACB patients than in
EACB patients, and the proportion of surrounding tissue invasion and the incidence of preoperative
neuromotor dysfunction were also higher in ACB patients. High expression of Vim was also seen more
frequently in ACB patients (Table 1).

Univariate Kaplan–Meier analysis and multivariate Cox
analyses of prognostic factors in patients with ACB
Univariate Kaplan–Meier analysis found that the type of resection and chicken-wire calci�cation were
signi�cantly associated with LRFS (Table 2 and Figure 5). Surrounding tissue invasion, type of resection
and chicken-wire calci�cation signi�cantly in�uenced OS (Table 2 and Figure 6). Further multivariate Cox
analysis showed that the type of resection and chicken-wire calci�cation were independent predictors of
LRFS (Table 3); the type of resection could independently predict OS (Table 3).
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Table 2
Univariate analysis of the prognostic factors of local recurrence-free survival and overall survival in

patients with axial chondroblastoma
Factors Categories Numbers local recurrence-

free survival
overall survival

χ2 P-value χ2 P-
value

Age (years) Young (≤
cutoffa)

37 0.428 0.513b 1.399 0.237b

  Old (>
cutoffa)

24        

Gender Female 19 1.602 0.206 2.985 0.084

  Male 42        

Duration of symptoms
(months)

Short (≤
cutoffa)

19 0.437 0.509b 1.409 0.235b

  Long (>
cutoffa)

42        

Tumor size (in diameter, cm) Small (≤
cutoffa)

30 0.001 0.980b 0.955 0.329b

  Large (>
cutoffa)

31        

Type of resection Wide 27 13.795 < 0.001 10.278 0.001

  Not wide 34        

Surrounding tissue invasion No 18 3.675 0.055 4.041 0.044

  Yes 43        

Adjuvant radiotherapy No 44 1.640 0.205 0.853 0.356

  Yes 17        

Preoperative sensory or
motor dysfunction

No 39 0.099 0.753 0.853 0.356

  Yes 22        

Postoperative sensory or
motor dysfunction

No 20 0.989 0.320 2.195 0.138

Bold values indicate P < 0.05; ABC, aneurysmal bone cyst; Vim, Vimentin; CK, cytokeratin. aCutoff
points for patient age, duration of symptoms, tumor size in the survival analysis of OS were 35, 4.0,
5.0, respectively; bP value from the log-rank test was corrected as previously suggested.
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Factors Categories Numbers local recurrence-
free survival

overall survival

χ2 P-value χ2 P-
value

  Yes 41        

Secondary ABC No 33 2.636 0.104 0.156 0.693

  Yes 28        

Chicken-wire calci�cation No 24 11.416 0.001 5.679 0.017

  Yes 37        

Tumoral S100 expression Low 13 0.946 0.331 0.151 0.698

  High 48        

Tumoral Vim expression Low 9 0.109 0.741 0.001 0.974

  High 52        

Tumoral CK expression Low 42 2.920 0.088 0.668 0.414

  High 19        

Bold values indicate P < 0.05; ABC, aneurysmal bone cyst; Vim, Vimentin; CK, cytokeratin. aCutoff
points for patient age, duration of symptoms, tumor size in the survival analysis of OS were 35, 4.0,
5.0, respectively; bP value from the log-rank test was corrected as previously suggested.
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Table 3
Multivariate cox analyses of the prognostic factors of local recurrence-free survival and overall survival in

patients with axial chondroblastoma
Factors Categories Numbers local recurrence-free

survival
overall survival

P-
value

HR (95% CI) P-
value

HR (95% CI)

Type of resection Wide 27 0.002 0.137 (0.039-
0.479)

0.027 0.097 (0.012-
0.768)

  Not wide 34        

Surrounding tissue
invasion

No 18 / / 0.192 0.242 (0.029-
2.039)

  Yes 43        

Chicken-wire
calci�cation

No 24 0.003 3.913 (1.583-
9.672)

0.063 3.167 (0.938-
10.695)

  Yes 37        

Bold values indicate P < 0.05

Univariate Kaplan–Meier analysis and multivariate Cox
analyses of prognostic factors in patients with EACB
Univariate Kaplan–Meier analysis found that sex, type of resection, and adjuvant radiotherapy were
associated with patient LRFS (Table 4 and Figure 7); type of resection, surrounding tissue invasion,
adjuvant radiotherapy, and postoperative sensory or motor dysfunction were associated with patient OS
(Table 4 and Figure 8). A multivariate Cox regression model revealed that the type of resection and
surrounding tissue invasion could independently predict LRFS (Table 5); the type of resection could
independently predict OS (Table 5).
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Table 4
Univariate analysis of the prognostic factors of local recurrence-free survival and overall survival in

patients with extra-axial chondroblastoma
Factors Categories Numbers local recurrence-

free survival
overall survival

χ2 P-value χ2 P-
value

Age (years) Young (≤
cutoffa)

37 0.415 0.519b 0.555 0.456b

  Old (>
cutoffa)

34        

Gender Female 27 2.006 0.157 0.931 0.335

  Male 44        

Duration of symptoms
(months)

Short (≤
cutoffa)

32 0.725 0.391b 0.385 0.535b

  Long (>
cutoffa)

39        

Tumor size (in diameter, cm) Small (≤
cutoffa)

27 3.097 0.078b 3.838 0.050b

  Large (>
cutoffa)

44        

Type of resection Wide 38 8.837 0.003 8.583 0.003

  Not wide 33        

Surrounding tissue invasion No 47 6.201 0.013 5.804 0.016

  Yes 24        

Adjuvant radiotherapy No 54 4.616 0.032 4.588 0.032

  Yes 17        

Preoperative sensory or motor
dysfunction

No 58 0.050 0.823 0.007 0.934

  Yes 13        

Postoperative sensory or
motor dysfunction

No 33 3.415 0.065 6.054 0.014

Bold values indicate P < 0.05; ABC, aneurysmal bone cyst; Vim, Vimentin; CK, cytokeratin. aCutoff
points for patient age, duration of symptoms, tumor size in the survival analysis of OS were 22, 5.0,
2.0, respectively; bP value from the log-rank test was corrected as previously suggested.
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Factors Categories Numbers local recurrence-
free survival

overall survival

χ2 P-value χ2 P-
value

  Yes 38        

Secondary ABC No 41 0.123 0.725 0.002 0.964

  Yes 30        

Chicken-wire calci�cation No 39 2.305 0.129 1.552 0.213

  Yes 23        

Tumoral S100 expression Low 14 0.001 0.969 0.001 0.979

  High 57        

Tumoral Vim expression Low 28 1.243 0.265 1.218 0.270

  High 43        

Tumoral CK expression Low 49 2.846 0.092 1.865 0.172

  High 22        

Bold values indicate P < 0.05; ABC, aneurysmal bone cyst; Vim, Vimentin; CK, cytokeratin. aCutoff
points for patient age, duration of symptoms, tumor size in the survival analysis of OS were 22, 5.0,
2.0, respectively; bP value from the log-rank test was corrected as previously suggested.



Page 13/26

Table 5
Multivariate cox analyses of the prognostic factors of local recurrence-free survival and overall survival in

patients with extra-axial chondroblastoma
Factors Categories Numbers local recurrence-

free survival
overall survival

P-
value

HR (95%
CI)

P-
value

HR
(95% CI)

Type of resection Wide 27 0.019 4.774
(1.295-
17.593)

0.039 5.405
(1.086-
26.901)

  Not wide 34        

Surrounding tissue invasion No 18 0.041 3.052
(1.048-
8.889)

0.102 2.626
(0.826-
8.344)

  Yes 43        

Adjuvant radiotherapy No 54 0.313 1.739
(0.593-
5.096)

0.365 1.728
(0.529-
5.639)

  Yes 17        

Postoperative sensory or
motor dysfunction

No 33 / / 0.032 0.242
(0.066-
0.887)

  Yes 38        

Bold values indicate P < 0.05

Discussion

Key results
In this study, we performed a comprehensive analysis of the largest ACB cohort and investigated the
relationship between clinicopathological characteristics and patient survival. We also compared the
differences in patient characteristics and prognostic factors between ACBC and EACB patients. We found
that the age and tumor size were larger in ACB patients than in EACB patients, and the incidence of
surrounding tissue invasion and postoperative sensory or motor dysfunction were also higher in ACB
patients. High expression of Vim was also seen more frequently in ACB patients. In both the ACB and
EACB cohorts, the type of resection was associated with LRFS, and the type of resection and surrounding
tissue invasion were associated with OS, but most other factors showed inconsistent survival between
the two groups.
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The above �ndings suggest that ACB may have different molecular biological features and clinical
behaviors than EACB. These data help us to gain a comprehensive understanding of the prognostic
factors of ACB so that reasonable prognostic risk strati�cation can be performed and patient survival can
be improved.

Differences in Immunohistopathological and
Clinicopathological Characteristics Between ACB and EACB
This study compared the differences in patient characteristics and prognostic patterns between ACB and
EACB. We found similarities in the expression of most parameters between ACB and EACB, but the
expression of Vim was higher in ACB. Overexpression of Vim, a major intermediate �lament (IF) protein in
mesenchymal cells, is closely associated with accelerated growth and in�ltration and is a poor prognostic
factor in many cancers18–21. Therefore, we hypothesized that ACB may be biologically more aggressive
and have a higher recurrence rate than EACB. Similar to this hypothesis, it has been reported that spinal
CB is more aggressive and more prone to recurrence than extremity bone CB9–11; in addition, our study
also found that the size of tumors and the incidence of surrounding tissue invasion were greater in ACB
patients than in EACB patients, and a larger tumor size and higher surrounding tissue invasion rate
indicated high tumor aggressiveness and poor prognosis22, 23. In addition, ACB patients are also more
likely to develop sensory or motor dysfunction, which is not di�cult to understand. For anatomical
reasons, the tumors in ACB patients tend to occur in the spine and skull, with tumors close to the
neurovasculature, which also makes the risk of nerve damage considerably higher than that in EACB
patients.

Furthermore, we found that the average age of ACB patients is greater than that of EACB patients, and
interestingly, it has been reported in the literature that the majority of CB patients are under 50 years of
age, mainly affecting people aged 20-30 years5, 24, while the age of predilection for cranial CB patients is
40 years7. Regarding the site of occurrence, the most common site in young CB patients is the end of the
long bones4, while in older patients, the preferred location of the tumor is more variable and may involve
multiple sites, such as the craniofacial skeleton24, 25. This could also explain the fact that the mean age
of ACB patients is greater than that of EACB patients. However, further large sample data comparisons
are needed for subsequent research analysis.

In�uence of the type of resection and surrounding tissue invasion on the survival of ACB and EACB

Due to the aggressive nature of CB, surgical treatment appears necessary5, 10, 26, and our study found that
performing wide tumor resection resulted in good LRFS in patients, which is consistent with this �nding.
Most scholars recommend removing as much complete tumor tissue as possible to reduce postoperative
recurrence rates and achieve good disease control5, 10, 26. A recent study on CB of the spine also further
con�rmed the results of this study27. In addition, it has been reported that patients will have a high
probability of tumor recurrence if residual lesions remain after surgery7.
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At the same time, our analysis found that patients with surrounding tissue invasion had shorter OS, which
is not di�cult to understand and is consistent with previously reported �ndings that if the tumor
in�ltration is extensive or the tumor itself is adjacent to important nerves, blood vessels, and other tissue
structures, it is di�cult to obtain wide resection of the tumor during surgery, thus making postoperative
recurrence more likely in patients7, 27. In addition, whether it is due to the long-term in�ltration and
destruction of the body by tumor tissues or damage to important neurovascular or tissue organs during
surgery, patients who have the further aggravation of symptoms are likely to cause a decrease in their
antitumor immune function, which also creates conditions for tumor recurrence and leads to an increased
recurrence rate28–30.

In�uence of chicken-wire calci�cation on the survival of
ACB patients
Chicken-wire calci�cation is widely present in the eosinophilic mechanism of CB and may serve as a
diagnostic tissue feature of CB5, 31, 32. The present study is consistent with the results of a previous study
from our integrative analysis, in which spinal CB patients with chicken-wire calci�cation expression have
a better prognosis17. It has been shown that patients with calci�cation in the tumor tissue had
signi�cantly longer median progression-free survival and overall survival than patients without
calci�cation33. Calci�cation is mainly the deposition of calcium salts and minerals, and bone bridging
proteins are involved in the regulation of the calci�cation process34, while osteopontin can promote
malignant tumor invasion, growth and metastasis35. Therefore, we speculate that the downregulation of
osteopontin expression in tumors of ACB patients reduces their aggressiveness. In addition, it has even
been found that even if different types of calci�cation exist in the tumor tissue of CB patients, the
prognosis of patients with chicken-wire calci�cation is better than that of patients with nonchicken-wire
calci�cation36, which may be related to the different biological behaviors arising from the different
spatial arrangements, and all these theories deserve further investigation.

In�uence of Adjuvant Radiotherapy on the Survival of EACB
Another major �nding showed that patients with EACB treated with adjuvant radiotherapy had a worse
prognosis, which is similar to previous reports that radiotherapy may lead to the transformation of CB
into a more malignant sarcoma2, 7, 27, and it has even been reported that any modality of adjuvant
therapy is prohibited for CB37. In contrast, radiotherapy has been reported to reduce the tumor recurrence
rate in patients and can be used in patients with postoperative recurrence and inoperable treatment,
resulting in a good prognosis9. Therefore, the prognostic role of radiotherapy in CB remains controversial,
and future studies with larger sample sizes and detailed information on patient radiotherapy combined
with in vivo and in vitro experiments are needed to further evaluate the effects of adjuvant radiotherapy in
patients with CB. Current studies suggest that radiation promotes epithelial mesenchymal transformation
and induces the production of new cancer stem cells from nonstem cells in various human cancers38, 39.
This idea may be the theoretical basis for the poor prognosis of CB patients receiving adjuvant
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radiotherapy, so the detection of newly generated cancer stem cells and their proteomic study may help to
identify the precise mechanisms of progression in these CB patients.

Limitation
It is a retrospective study. However, future prospective studies with large samples and complete data
records are still needed to further con�rm the data of this study.

Conclusion
This study summarized the clinicopathological characteristics and prognostic factors of a large cohort of
ACB patients and compared differences in patient characteristics and prognostic patterns between ACB
and EACB. We found that ACB has similar characteristics to EACB except for having greater age and
larger tumor size, as well as higher Vim expression, incidence of peripheral tissue in�ltration, and
postoperative sensory or motor dysfunction. The type of resection and invasion of surrounding tissues
showed consistent prognostic impact in both groups, while ACB and EACB mainly showed different
prognostic impacts. These data suggested that ACB and EACB may have different molecular biological
characteristics and clinical behavior, and these �ndings may help us to stratify the prognostic risk of ACB
patients and guide the optimization of their treatment strategies.
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Figure 1

Distribution of the tumor site for 132 chondroblastoma patients. 
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Figure 2

Determined cutoff values for age, duration of symptoms and tumor size in prognosis analysis of overall
survival in axial chondroblastoma patients. DOS, duration of symptoms.
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Figure 3

Determined cutoff values for age, duration of symptoms and tumor size in prognosis analysis of overall
survival in extra-axial chondroblastoma. DOS, duration of symptoms.
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Figure 4

Representative images of immunohistochemical markers in chondroblastoma tissues.

Vim, Vimentin; CK, cytokeratin. Scale bar = 100 μm. 

Figure 5

Kaplan-Meier curves of local recurrence-free survival of axial chondroblastoma patients strati�ed by type
of resection and chicken-wire calci�cation.
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Figure 6

Kaplan-Meier curves of overall survival of axial chondroblastoma patients strati�ed by type of resection,
surrounding tissue invasion and chicken-wire calci�cation.
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Figure 7

Kaplan-Meier curves of local recurrence-free survival of extra-axial chondroblastoma patients strati�ed by
type of resection, surrounding tissue invasion and adjuvant radiotherapy.
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Figure 8

Kaplan-Meier curves of overall survival of extra-axial chondroblastoma patients strati�ed by type of
resection, surrounding tissue invasion, adjuvant radiotherapy and postoperative sensory or motor
dysfunction.


