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Abstract 

Background In the recent years active surveillance has been introduced for atypical cartilaginous tumours (ACT). 
This is the first study on the impact of this new treatment approach on patients’ quality‑of‑life. We evaluated general 
health‑related quality of life (HRQL) in patients diagnosed with enchondroma or ACT.

Methods In this prospective study, patients recently diagnosed with enchondroma and ACT of the long bones were 
asked to participate. Health‑related quality of life (HRQL) was assessed at diagnosis and at six month follow‑up, using 
the 36‑item Short Form Health Survey (SF‑36) and Numeric Pain Rating Scale (NRS). HRQL of the active surveillance 
group was compared to the Dutch population and a Dutch sample with locoregional cancer.

Results In total, 45 patients were included in the study, of which four patients underwent curettage and cryosurgery, 
41 patients were under active surveillance. The HRQL of the active surveillance group seemed lower compared to the 
Dutch population, but similar to patients suffering locoregional cancers. No comparison between the surgery and the 
active surveillance group could be made. In the active surveillance group no statistical difference was found between 
baseline and six months follow‑up regarding HRQL and pain during rest and activities.

Conclusion Patients diagnosed with non‑malignant chondroid tumours have lower HRQL compared to the healthy 
population. Active surveillance had no adverse effect on patients well‑being, after six months active surveillance the 
HRQL remained unchanged. Interestingly, in our study no impact on mental health was seen, implicating that diag‑
nosed but untreated chondroid tumours do not seem to influence patients anxiety.

Keywords Chondrosarcoma, Watchful waiting, Bone neoplasms, Quality of life

Background
Enchondroma and atypical cartilaginous tumours are 
primary bone tumours consisting of cartilaginous matrix 
[1]. Over the last decades, an increase in incidence of 
enchondroma and atypical cartilaginous tumours (ACT) 

has been observed, probably due to the increased detec-
tion rate of asymptomatic tumours [2, 3]. They are nowa-
days the most common primary bone tumours [2, 3].

Enchondroma are benign inactive bone tumours and 
patients with enchondroma are commonly discharged 
from follow-up [1]. ACT is a locally aggressive tumour 
located in the appendicular skeleton. For patients with 
ACT, intralesional surgery with local adjuvant therapy 
is recommended [1]. Morbidity of this treatment is low 
but complications such as postoperative fractures, infec-
tion, and local recurrence do occur [4, 5]. The necessity 
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of surgical treatment for ACT lesions has been subject 
of debate the last years for several reasons [6]. First, in 
most patients incidental found cartilaginous tumours are 
asymptomatic and development of clinical manifestations 
over time is rare [7, 8]. Secondly, with the current stand-
ards for treatment of cartilaginous tumours in mind, the 
diagnostic challenge to differentiate enchondroma from 
ACT due to the numerous similarities on imaging [9], 
results in a therapeutic dilemma.

ACT are nowadays defined as local aggressive tumours, 
with non-metastatic potential, instead of malignant carti-
laginous tumours [1], and refraining from surgery might 
be an attractive treatment strategy [3, 7, 10, 11]. In the 
recent years active surveillance has been introduced for 
ACT to prevent over-treatment. In active surveillance 
regular radiologic follow-up is performed to moni-
tor the tumour [7, 11]. If the tumour shows any signs of 
progression (e.g. growth or pain) the tumour can still be 
removed by performing intralesional surgery with local 
adjuvant therapy. Omlor et  al. showed that surgery of 
enchondroma and ACT did not prove superior compared 
to conservative clinical and radiological observation, 
whereas the conservative approach showed a significantly 
better functional outcome compared to the surgical 
treatment [10].

The impact of this new conservative treatment 
approach on the patient’s quality-of-life should also be 
considered. It could be argued that the burden of diag-
nosed but untreated disease outweighs the benefit of 
withholding surgery. Active surveillance might be new 
for non-malignant cartilaginous tumours (i.e., enchon-
droma and ACT) but in several other fields in oncol-
ogy it is already a common treatment method. Studies 
performed in the field of prostate cancer have shown 
that active surveillance has no major adverse effect on 
patients wellbeing [12, 13].

To the best of our knowledge, no evidence exists on 
how active surveillance for patients with chondroid bone 
tumours impacts patients’ quality of life. The objective of 
this study is to measure the impact of this new treatment 
approach on the patient’s quality-of-life. In this study we 
evaluate general health-related quality of life (HRQL) 
in patients diagnosed with non-malignant chondroid 
tumours.

Patient and methods
This prospective cohort study was designed as a single-
centre observational study and follows the STROBE 
guidelines [14]. From April 2018 till July 2020, all adult 
patients referred to our orthopaedic oncology outpa-
tient clinic with a recently diagnosed enchondroma in 
the long bones or ACT were invited to participate in 
this quality-of-life study. Exclusion criteria were patients 

with suspected high grade chondrosarcoma on imaging 
(e.g. cortical destruction, soft tissue extension), Ollier or 
Maffucci disease, tumours localized juxtacortical or in 
the axial skeleton, because these tumours have a more 
aggressive biological behaviour [1]. Patients who under-
went previous treatment elsewhere were also excluded. 
For the purpose of this study patients were excluded 
when they did not complete both the questionnaires at 
baseline and at six months follow-up assessment.

This study has been reviewed and approved by the eth-
ics committee of our hospital on the basis of the Dutch 
Code of conduct for health research, the Dutch Code of 
conduct for responsible use, the Dutch Personal Data 
Protection Act and the Medical Treatment Agreement 
Act. Exemption was obtained as the Medical Research 
Involving Human Subjects Act does not apply for this 
study. Written informed consent was obtained from all 
patients included in this study.

During the first consultation, diagnosis and treatment 
options (active surveillance versus intralesional surgery 
with local adjuvant treatment) were discussed with the 
patient by the orthopaedic oncologist. A digital decision 
aid developed by our team was available for patients to 
provide them with up-to-date information on the diagno-
sis and current treatment options [15]. After one week, 
wherein the patient could have studied the digital infor-
mation, and discussed the options with relatives, the 
patient was called by the nurse practitioner or the ortho-
paedic oncologist to decide on the treatment. No extra 
training in shared decision making techniques were fol-
lowed. All patients that participated in this study used 
the digital decision aid, majority felt that it supported in 
their decision making.

If patients chose surgery, they were treated with curet-
tage and cryosurgery (CC-group), and depending on the 
bone defect osteosynthesis (plating) was used [16]. Post-
operative follow-up consultations were planned at six 
months and at 18 months after the treatment. If patients 
chose for active surveillance (AS-group) then radiologic 
follow-up, preferably magnetic resonance imaging (MRI), 
was performed at six months and at 18  months after 
diagnosis [7]. Depending on radiologic criteria and clini-
cal manifestations, radiologic follow-up was continued 
every year or every two years. When tumour show pro-
gression during follow-up without development of malig-
nant characteristics (e.g., cortical destruction, soft tissue 
extension), next follow-up MRI is recommended within 
one year. When follow-up shows no changes, a biennial 
MRI is recommended [17].

Patients included in the current quality of life study 
were sent digital questionnaires after the first consulta-
tion and at six months after diagnosis, irrespective of 
the chosen treatment. The questionnaire was sent at six 
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months after diagnosis as this is the first follow-up for 
both the surgical group as the active surveillance group.

Demographic (age, sex), clinical (referral, tumour size, 
location) treatment (surgery, surveillance) and outcomes 
data were collected as part of routine follow-up.

Outcome measures
Patient-reported health-related quality of life (HRQL) 
was measured using the Dutch version of the Short 
Form-36 (SF-36), a general health assessment instrument 
[18]. We choose to use a generic health questionnaire as 
both enchondroma and ACT are mostly incidental find-
ings and only rarely cause complaints. The SF-36 is a 
widely used generic health questionnaire and has shown 
good reproducibility in the Dutch population [18].

The SF-36 measures consists of eight subscales that 
can be combined into a physical component summary 
(PCS) and a mental component summary (MCS) scale. 
The eight subscales include physical functioning (PF), 
body pain (BP), general health perceptions (GH), men-
tal health (MH), social functioning (SF), vitality (VT), 
and role limitations due to physical (RP) and emotional 
problems (RE). To create the Mental Component Sum-
mary (MCS) and Physical Component Summary (PCS) 
answers were combined using the method as described 
by Ware et al. [19]. Scores of component scales and sub-
scales range from 0 to 100, with higher scores indicating 
better HRQL. The SF-36 has been translated and vali-
dated to Dutch, norm values are available for the Dutch 
population [18].

In this study we compared the SF-36 scores of the 
active surveillance group with norm groups of the Dutch 
population and a Dutch sample with locoregional cancer 
[18].

In addition, the Numeric Rating Scale (NRS) for pain, 
ranging from zero (no pain) to 10 (worst pain imagina-
ble), was measured. The NRS was used for two questions. 
Patients were asked if they experienced any pain dur-
ing rest (NRSr) and if they experienced any pain during 
activities (NRSa) and they rated it accordingly.

Statistical analyses
Baseline patient characteristics were explored for both 
the study group and the group who did not respond to 
the follow-up questionnaires, (non-respondents) to 
exclude any significant differences. Patient who did not 
complete both questionnaires (baseline and six months) 
were excluded from further analyses. All continuous 
variables were visually inspected and tested for normal-
ity by the Shapiro–Wilk test. For both AS and CC-group 
continuous variables are described and presented as 
the mean and standard deviation (SD) or as the median 
and inter quartile range (IQR), depending on normality. 

Categorical variables were described as counts and per-
centages and compared using the Fisher exact test. To 
compare non parametric continuous variables of the 
AS-group between baseline and six months follow-up 
the Wilcoxon signed rank test was used. Since only four 
people were included in the CC-group their results of the 
baseline and six months follow-up were only described.

A sensitivity analyses was performed to analyse if hav-
ing had the follow-up MRI impacted HRQL after six 
months. The SF-36 results at six months were compared 
using the Wilcoxon signed rank test of these patients that 
already underwent the follow-up MRI, when complet-
ing the six months questionnaire, and those patients that 
were awaiting there follow-up MRI.

All p-values were tested two-sided, and a p-value 
of < 0.05 was considered statistically significant.

Despite our data being non parametric and to compare 
results with the Dutch norm groups the results of the 
current study are presented in Fig. 1 as mean and stand-
ard error (SE). We visually compared the results.

All data was collected from the hospital digital charts 
by January 2021 and stored in a secured environment 
by using Castor EDC (Castor electronic data capture, 
Amsterdam, the Netherlands). Statistical analyses were 
performed using SPSS 25 software (IBM SPSS Statistics 
for Windows, Version 25 IBM Corp., Armonk, NY, USA.) 
and R version 3.6.2 (R Foundation for Statistical Comput-
ing, Vienna, Austria).

Results
Seventy patients were asked to participate in this study, 
two of whom did not receive the questionnaires. Of the 
68 patients participating, 23 patients were excluded as 
they did not complete the SF-36 questionnaire at both 
measurement times. In total, 45 patients (13 male, 32 
female) that reported HRQL outcomes, both at baseline 
as well as after six months of follow-up (response rate 
66.2%), were included in the analyses. At baseline, patient 
characteristics and tumour characteristics for both the 
study group (n = 45) and the non-respondents (n = 23) 
did not differ (Table 1).

Health‑related quality of life changes
In Table  2 the results of the SF-36 and NRS question-
naires at baseline and follow-up are shown. At both base-
line and follow-up, the surgery group (n = 4) seemed to 
have higher pain scores compared to the active surveil-
lance group (n = 41) and lower scores on the follow-
ing SF-36 subscales; body pain and role limitations due 
to physical function. On the remaining SF-36 subscales 
the surgery (curettage and cryosurgery; CC) group and 
the active surveillance (AS) group scored similar results. 
HRQL changes between baseline and follow-up were 
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tested for the active surveillance group. No compari-
son between the AS and CC-group was made as only 
four patients underwent surgery. No significant changes 

in any of the eight SF-36 subscales (physical function-
ing, physical role, emotional role, vitality, mental health, 
social functioning, bodily pain, general health) were 
seen when baseline results were compared to six months 
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Fig. 1 Comparison of SF‑36 subscales. Active surveillance group (n = 41) at baseline and follow‑up compared to Dutch population (NL, n = 1742), 
Dutch population suffering local regional cancer (LRC, n = 286). Bars reflect mean SF‑36 scores and standard error of the mean (SE). PF Physical 
function, RP Role limitations due to physical, and RE Emotional problems, VT Vitality, MH Mental health, SF Social functioning, BP Body pain, GH 
General health

Table 1 Patient characteristics

p-values were derived by a paired samples t-test for the variable age, for all the 
other variables fisher exact test was used

Study group 
(n = 45) N (%)

Non‑respondents 
(n = 23) N (%)

p‑value

Mean age ± SD 52 ± 10.9 54 ± 12.8 .32

Gender .55

 Male 13 (28.9) 7 (30.4)

 Female 32 (71.1) 16 (69.6)

Treatment .44

 Surveillance 41 (91.1) 20 (87)

 Surgery 4 (8.9) 3 (13)

Lesion location .56

 Upper extremities 17 (37.8) 9 (39.1)

 Lower extremities 28 (62.2) 14 (60.9)

Lesion size .65

 0 – 2 cm 5 (11.1) 2 (8.7)

 2 – 5 cm 22 (48.9) 13 (56.5)

 5 – 10 cm 16 (35.6) 7 (30.4)

 10 – 15 cm 2 (4.4) 1 (4.3)

Referral indication .18

 Incidental 39 (86.7) 17 (73.9)

 Pain 6 (13.3) 4 (17.4)

 Second opinion 0 (0) 1 (4.3)

 Unknown 0 (0) 1 (4.3)

Table 2 HRQL outcomes as measured by SF‑36 and NRS 
compared between baseline and six months follow‑up

Values are presented as median [IQR]. P-values were derived by performing 
Wilcoxon signed rank test

AS Active surveillance, CC Curettage and cryosurgery, PF Physical function, RP 
Role limitations due to physical. And RE Emtional problems, VT Vitality, MH 
Mental health, SF Social functioning, BP Body pain, GH General health, PCS 
Physical component summary, MCS Mental component summary. NRSr NRS 
score in rest, NRSa NRS score during activity

Baseline Follow‑up p‑value

AS (n = 41) CC (n = 4) AS (n = 41) CC (n = 4) AS

PF 70 [43–90] 67.5 [61–85] 75 [55–90] 80 [24–88] .17

RP 75 [0–100] 0 [0–75] 75 [0–100] 0 [0–75] .88

RE 100 [0–100] 100 
[100–100]

100 
[33–100]

100 
[100–100]

.15

VT 70 [45–83] 65 [45–78] 65 [40–78] 65 [61–69] .31

MH 80 [68–86] 74 [69–79] 80 [68–90] 80 [73–93] .55

SF 75 [63–100] 75 [53–97] 87.5 
[63–100]

68.8 [16–84] .17

BP 67.5 [45–85] 50 [45–64] 67.5 [45–90] 51.3 [19–73] .38

GH 60 [43–80] 60 [56–60] 65 [50–78] 72.5 [70–75] .82

PCS 44.6 [32–54] 32.9 [32–44] 43.4 [36–52] 36.9 [21–46] .67

MCS 54.8 [39–59] 56.6 [52–59] 54.2 [45–60] 56.8 [55–59] .59

NRSr 1.0 [0–5] 3.0 [2–6] 1.0 [0–5] 2.5 [0–7] .35

NRSa 3.0 [0–6] 6.5 [3–7] 2.0 [0–6] 6.0 [2–8] .87
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follow-up. Nor did any significant changes occur in the 
physical and mental health component scores over time.

Fourteen out of the 41 patients (34%) in the active 
surveillance group had their follow-up MRI before they 
completed the second questionnaire. To analyse if hav-
ing had the follow-up MRI impacted HRQL after six 
months, additional Wilcoxon Signed Rank analyses were 
performed. No significant differences in any of the eight 
SF-36 subscales or component scores at six months fol-
low-up were found when the 14 patients who already had 
their follow-up MRI are compared with the 27 patients 
still awaiting follow-up MRI.

In addition to the SF-36, NRS pain scores in rest and 
during activity were measured at baseline and follow-up. 
The surgery group reported higher pain scores (NRSr 
median 3.0 [2–6]; NRSa median 6.5, IQR [3–7]), inter-
estingly they did not decrease at six months follow-up. 
All four patients who went for surgery had their surgery 
within the first six months after diagnosis. No significant 
changes between baseline and six month follow-up in 
pain scores were detected for the surveillance group.

HRQL of the active surveillance (AS) group compared 
to Dutch norms
As depicted in Fig. 1, subscales of the SF-36 at baseline 
and follow-up of the active surveillance group were com-
pared to data of a healthy Dutch norm group. The active 
surveillance group showed comparable scores in mental 
health but lower results on most subscales.

Visual comparison of the current study results with a 
Dutch sample with local regional cancer (LRC) shows 
similar results on most subscales (PF, RE, VT, MH, SF, 
GH). The LRC group scored lower on role limitations due 
to physical problems (mean 36, SE 2.4) but scored slightly 
higher on the subscale body pain (mean 73, SE 1.4).

Discussion
In this study we evaluated the health-related quality of 
life (HRQL) of patients with chondroid tumours, with-
out malignant characteristics, located in the long bones. 
This is the first study that reports HRQL of patients with 
chondroid bone tumours under active surveillance. It 
is important to explore if the burden of diagnosed but 
untreated disease outweighs the benefit of refraining 
from surgery. HRQL was measured after diagnosis and 
during follow-up, no changes in HRQL over time were 
found. Compared to the Dutch population the active 
surveillance group scored lower on most SF-36 sub-
scales, however results were similar when compared with 
patients suffering local regional cancers [18].

Of the 45 patients included in this study only four 
patients opted for surgical treatment whereas the 
majority, 41 patients, chose active surveillance. The 

high rate of patients choosing active surveillance might 
be caused by the available decision aid. It is known that 
the use of decision aids tends to shift patients prefer-
ences towards non-surgical interventions [20]. We 
were unable to apply statistical methods on the surgi-
cal treatment-group (CC-group), as only few patients 
chose surgery. In the active surveillance-group (AS-
group), no significant changes in any of the eight SF-36 
subscales, SF-36 summary scores, and NRS pain scale 
could be observed when baseline results were com-
pared with six months follow-up. This indicates that 
active surveillance has no adverse effect on patients 
wellbeing on a short time of follow-up, between diag-
nosis and 6 months later.

Interestingly, the CC-group reported high pain scores 
preoperatively, which did not decrease several months 
after surgery (Table 2). These pain complaints might still 
be explained by the surgery performed due to the rela-
tive short follow-up of this study. Omlor et  al. reported 
results after 24  months follow-up and showed that the 
surgically treated patients with enchondroma or ACT 
had worse results for pain compared to conservatively 
treated patients [10]. Surgery is often advised when 
patients experience pain, however it has not been proven 
to diminish pain complaints. It should be considered that 
pain might not be related to the tumour nor the opera-
tion but to adjacent pathology instead.

In this study we were not able to compare results 
between surgery and active surveillance, due to the small 
surgery group. There were no studies found in literature 
reporting results of all SF-36 subscales of patients with 
chondroid tumours treated with intralesional surgery. 
Van der Geest et al. reported in their study only the phys-
ical functioning subscale (mean 58; SD 29), which was 
significantly lower than the norm scores of the Dutch 
population and seems lower than our results of the AS-
group [21]. Shchelkova et al. reported results of the SF-36 
of 22 patients with chondrosarcoma (ACT and grade 2 
chondrosarcoma) but it is not reported if these patients 
were operated on [22]. Since there is little knowledge on 
HRQL after intralesional surgery of chondroid tumours it 
is difficult to put our HRQL results of active surveillance 
in context.

We visually compared the results of the SF-36 subscales 
of our AS-group with the Dutch population (Fig.  1). 
HRQL of our study group seemed lower on all subscales 
with the exception of the subscale mental health (MH). 
As there are several similarities between the SF-36 men-
tal health subscale and typical depression and anxiety 
screening questionnaires we presume that diagnosed but 
untreated chondroid tumours do not seem to influence 
patients anxiety. In addition, the mental health compo-
nent score (MCS) at six months follow-up assessment 
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was 57 (IQR 52–59) whereas the threshold for mental 
disorder is a MCS of ≤ 38 [23].

On the other subscales the AS-group seems to score 
lower, implicating that diagnosis and treatment of non-
malignant chondroid tumours impacts HRQL negatively. 
Visual comparison showed the greatest difference on the 
subscales physical function (PF), role limitations due to 
physical problems (RP), role limitations due to emotional 
problems (RE), body pain (BP), and general health (GH). 
The lower scores on the subscales PF, RP, and BP were 
unexpected, as 87% of the included tumours in our study 
are incidental findings on imaging and therefore assumed 
to be asymptomatic. Adjacent pathology (e.g., osteoar-
thritis or trauma), the initial reason for performing imag-
ing, might be the reason for the lower HRQL scores. For 
example, our results on the subscales PF, RP, BP and GH 
are comparable to the HRQL results of patients suffering 
osteoarthritis [24]. The SF-36 questionnaire is a general 
health assessment instrument and comorbidities should 
have been taken into account. In this study, 87% of the 
patients suffered from health problems leading to hav-
ing imaging performed. We did not have information on 
patients comorbidities. For this reason, we cannot con-
clude that the lower HRQL of the patients in this study 
was solely caused by the diagnosis and treatment of 
chondroid tumours.

In addition to the healthy Dutch population, we also 
visually compared our results with patients suffering 
from local regional cancer (LRC). Except from the sub-
scale bodily pain (BP) the LRC-group scored similar 
or lower compared to the AS-group. Visual compari-
son showed the greatest difference on the subscale role 
limitations due to physical problems (RP). This could 
be explained by the chemotherapy and/or radiotherapy 
treatment received by the patients in the LRC-group. 
The AS-group scored lower than the Dutch population 
on the subscale role limitations due to emotional prob-
lems (RE). Compared to the LRC-group, results on the 
subscale RE were similar. However, as shown in Fig.  1, 
an increased trend is seen in the subscale RE after six 
months follow-up, reporting higher results than the 
LRC-group. Presumably, a longer follow-up could poten-
tially show a significant increase in the subscale RE as 
patients might be reassured of the non-malignant charac-
ter of the tumour when the tumour remains stable during 
follow-up.

To our knowledge, this is the first study performed 
evaluating the HRQL of patients with enchondroma 
or ACT who underwent active surveillance, hence 
comparison with similar studies could not be made. 
Therefore, we broadened our view and searched for 
published results in related oncological fields where 
active surveillance is more common. Studies on chronic 

lymphocytic leukaemia and prostate cancer show contra-
dictory results: in most cases those on active surveillance 
reported higher HRQL compared with those undergoing 
treatment but a few studies showed that those on active 
surveillance experienced greater anxiety and depression 
[25]. As reported in the systematic review of Kim et al., 
including 73 studies, patients with chronic lymphocytic 
leukaemia or prostate cancer were dissatisfied with the 
information received [25]. The experienced lack of infor-
mation could be an explanation for the increased anxiety 
and depression. It is known that education and com-
munication alleviates anxiety and improves the sense of 
patients control of the situation [26]. We have provided 
the patients in this study with a digital decision aid which 
could explain why we did not find any impact of active 
surveillance on the mental health subscale. Decision aids 
improve people’s knowledge and reduce the decisional 
conflict [20].

Several limitations should be discussed. First, this study 
lacked data on employment status, socioeconomic status, 
marital status, and education level, all factors that could 
influence HRQL. The impact of comorbidities should 
also have been taken into account. It is common that 
chondroid tumours are incidental findings on imaging 
performed for adjacent pathology, such as osteoarthritis. 
It is known that musculoskeletal disease have a substan-
tial negative impact on HRQL [24]. Since we did not take 
the impact of comorbidities into account this might have 
negatively impacted the HRQL reported in our study. 
We hypothesize that the reported HRQL of patients 
with chondroid tumours would have been higher when 
patients suffering from musculoskeletal diseases such as 
osteoarthritis were excluded from our study sample. The 
HRQL in this study can therefore be influenced, either 
positively or negatively, by different potentially influenc-
ing factors that were not measured.

Second, this study was limited by the skewedness of 
the data. To be able to compare the results of the SF-36 
questionnaires with the Dutch population the mean and 
standard error were reported despite the skewed distri-
bution of our data. As such, no statistical methods could 
be applied to compare the data and only visually inspec-
tion was performed. In addition, no comparison between 
the AS and CC-group could be made as only four people 
in this study opted for surgery. We don’t know if surgery 
might have increased the patients HRQL at follow-up. 
Therefore we cannot fully answer the question if the bur-
den of diagnosed but untreated disease outweighs the 
benefit of withholding surgery.

Third, this study reported the results of short-term 
HRQL and future research using long-term HRQL is rec-
ommended. Active surveillance for chondroid tumours 
without malignant characteristics is becoming more 
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popular [7, 8, 10, 11], as such report of the current first 
short-term HRQL results is acceptable.

In conclusion, patients diagnosed with non-malignant 
chondroid tumours have lower HRQL compared to the 
healthy population. Interestingly, in our short-term study 
no impact on mental health was seen, implicating that 
diagnosed but untreated chondroid tumours do not seem 
to influence patients anxiety. Furthermore, active sur-
veillance had no adverse effect on patients wellbeing, no 
statistical difference was found between baseline and six 
months follow-up regarding HRQL and pain during rest 
and activities. It is important that orthopaedic oncologist 
are aware of the lower HRQL of patients diagnosed with 
non-malignant chondroid tumours and educate their 
patients to alleviate anxiety.

Abbreviations
ACT   Atypical cartilaginous tumours
LRC  Local regional cancer
CC  Curettage and cryosurgery
AS  Active surveillance
MRI  Magnetic resonance imaging
HRQL  Health related quality of life
NRS  Numeric rating scale
SF‑36  Short form health survey
PF  Physical function
RP  Role limitations due to physical problems
RE  Role limitations due to physical problems
VT  Vitality
MH  Mental health
SF  Social functioning
BP  Body pain
GH  General health
PCS  Physical component summary
MCS  Mental component summary

Acknowledgements
Not applicable

Author contributions
Conceptualization BS, IG, CD, PV; methodology CD, IG, MH; formal analysis, CD, 
NZ; resources BS, ED, IG,PV; data curation CD, PV; writing original draft prepara‑
tion CD, NZ; writing review and editing CD, ED, BS, MH, IG; supervision BS, IG. 
All authors have read and agreed to the published version of the manuscript. 
All authors read and approved by the final manuscript.

Funding
None.

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study has been reviewed and approved by the ethics committee of our 
hospital on the basis of the Dutch Code of conduct for health research, the 
Dutch Code of conduct for responsible use, the Dutch Personal Data Protec‑
tion Act and the Medical Treatment Agreement Act. This study doesn’t fall 
within the remit of the Medical Research Involving Human Subjects Act. Writ‑
ten informed consent was obtained from all patients included in this study.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 5 June 2022   Accepted: 8 March 2023

References
 1. Bovée JVMG, Bloem JL, Flanagan AM, Nielsen GP, Yoshida A: WHO clas‑

sification of tumours editorial board. Soft tissue and bone tumours. Lyon 
(France): International agency for research on cancer; 2020.

 2. van Praag V, Rueten‑Budde A, Ho V, Dijkstra P, van der Geest IC, Bramer JA, 
Schaap GR, Jutte PC, Schreuder HB, Ploegmakers J. Incidence, outcomes 
and prognostic factors during 25 years of treatment of chondrosarcomas. 
Surg Oncol. 2018;27(3):402–8.

 3. Davies AM, Patel A, Botchu R, Azzopardi C, James S, Jeys L. The changing 
face of central chondrosarcoma of bone. One UK‑based orthopaedic 
oncology unit’s experience of 33 years referrals. J Clinic Orthopaedics 
Trauma. 2021;17:106–11.

 4. Dierselhuis EF, Goulding KA, Stevens M, Jutte PC. Intralesional treatment 
versus wide resection for central low‐grade chondrosarcoma of the long 
bones. Cochrane Database Syst Rev. 2019;3(3):CD010778. https:// doi. org/ 
10. 1002/ 14651 858. CD010 778. pub2.

 5. Shemesh S, Acevedo‑Nieves J, Pretell‑Mazzini J. Treatment strategies for 
central low‑grade chondrosarcoma of long bones: a systematic review of 
the literature and meta‑analysis. Musculoskelet Surg. 2018;102(2):95–109.

 6. Zamora T, Urrutia J, Schweitzer D, Amenabar PP, Botello E: Do orthopaedic 
oncologists agree on the diagnosis and treatment of cartilage tumors 
of the appendicular skeleton?. Clinic Orthopaedics Related Res® (2017) 
475(9):2176–2186.

 7. Deckers C, Schreuder BH, Hannink G, de Rooy JW, van der Geest IC. Radio‑
logic follow‑up of untreated enchondroma and atypical cartilaginous 
tumors in the long bones. J Surg Oncol. 2016;114(8):987–91.

 8. Sampath Kumar V, Tyrrell P, Singh J, Gregory J, Cribb G, Cool P. Surveil‑
lance of intramedullary cartilage tumours in long bones. Bone Joint J. 
2016;98(11):1542–7.

 9. Group SLICED: Reliability of histopathologic and radiologic grading of 
cartilaginous neoplasms in long bones. JBJS 2007; 89(10): 2113–2123.

 10. Omlor GW, Lohnherr V, Lange J, Gantz S, Mechtersheimer G, Merle C, 
Raiss P, Fellenberg J, Lehner B. Outcome of conservative and surgical 
treatment of enchondromas and atypical cartilaginous tumors of the 
long bones: retrospective analysis of 228 patients. BMC Musculoskelet 
Disord. 2019;20(1):1–12.

 11. Patel A, Davies A, Botchu R, James S. A pragmatic approach to the imag‑
ing and follow‑up of solitary central cartilage tumours of the proximal 
humerus and knee. Clin Radiol. 2019;74(7):517–26.

 12. Bellardita L, Valdagni R, Van Den Bergh R, Randsdorp H, Repetto C, Vend‑
erbos LD, Lane JA, Korfage IJ. How does active surveillance for prostate 
cancer affect quality of life? A Syst Rev European Urol. 2015;67(4):637–45.

 13. Carter G, Clover K, Britton B, Mitchell AJ, White M, McLeod N, Denham J, 
Lambert SD. Wellbeing during active surveillance for localised prostate 
cancer: a systematic review of psychological morbidity and quality of life. 
Cancer Treat Rev. 2015;41(1):46–60.

 14. Von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke 
JP. The strengthening the reporting of observational studies in epidemi‑
ology (STROBE) statement: guidelines for reporting observational studies. 
Bull World Health Organ. 2007;85:867–72.

 15. Veldman‑Goossen PI, Deckers C, Dierselhuis EF, Schreuder HW, van der 
Geest IC. Shared decision making: does a decision aid support patients 
with an atypical cartilaginous tumor in making a decision about treat‑
ment. PEC Innov. 2022;1: 100086.

 16. Deckers C, de Leijer EM, Flucke U, de Rooy JW, Schreuder HB, Dierselhuis 
EF, van der Geest IC. Curettage and cryosurgery for enchondroma and 
atypical cartilaginous tumors of the long bones: Oncological results of a 
large series. J Surg Oncol. 2021;123(8):1821–7.

https://doi.org/10.1002/14651858.CD010778.pub2
https://doi.org/10.1002/14651858.CD010778.pub2


Page 8 of 8Deckers et al. Journal of Orthopaedic Surgery and Research          (2023) 18:208 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 17. Deckers C, Rooy JW, Flucke U, Schreuder HB, Dierselhuis EF, Geest IC. Mid‑
term MRI follow‑up of untreated enchondroma and atypical cartilaginous 
tumors in the long bones. Cancers. 2021;13(16):4093.

 18. Aaronson NK, Muller M, Cohen PD, Essink‑Bot M‑L, Fekkes M, Sander‑
man R, Sprangers MA, Te Velde A, Verrips E. Translation, validation, and 
norming of the dutch language version of the SF‑36 health survey 
in community and chronic disease populations. J Clin Epidemiol. 
1998;51(11):1055–68.

 19. McCrary JM, Altenmüller E, Kretschmer C, Scholz DS. The impact of music 
on health‑related quality of life, as quantified by the SF‑36: a systematic 
review and meta‑analysis. Medrxiv. 2021:2021‑11.

 20. Stacey D, Légaré F, Lewis K, Barry MJ, Bennett CL, Eden KB, Holmes‐Rovner 
M, Llewellyn‐Thomas H, Lyddiatt A, Thomson R: Decision aids for people 
facing health treatment or screening decisions. Cochrane Database Syst 
Rev 2017(4).

 21. Van der Geest I, Servaes P, Schreuder H, Bleijenberg G, Verhagen C, 
Pruszczynski M, Lemmens J, Veth R. Chondrosarcoma of bone: functional 
outcome and quality of life. J Surg Oncol. 2002;81(2):70–4. https:// doi. 
org/ 10. 1002/ jso. 10144.

 22. Yu SO. Quality of life and relation to disease in patients with bone sar‑
coma. Psychol Russia: State Art. 2015;8(1):22–31.

 23. Matcham F, Norton S, Steer S, Hotopf M. Usefulness of the SF‑36 Health 
Survey in screening for depressive and anxiety disorders in rheumatoid 
arthritis. BMC Musculoskelet Disord. 2016;17(1):224.

 24. Picavet H, Hoeymans N. Health related quality of life in multiple muscu‑
loskeletal diseases: SF‑36 and EQ‑5D in the DMC3 study. Ann Rheum Dis. 
2004;63(6):723–9.

 25. Kim C, Wright FC, Look Hong NJ, Groot G, Helyer L, Meiers P, Quan ML, 
Urquhart R, Warburton R, Gagliardi AR. Patient and provider experi‑
ences with active surveillance: a scoping review. PLoS ONE. 2018;13(2): 
e0192097.

 26. Diefenbach MA, Dorsey J, Uzzo RG, Hanks GE, Greenberg RE, Horwitz 
E, Newton F, Engstrom PF. Decision‑making strategies for patients with 
localized prostate cancer. Seminars Urologic Oncol. 2002;2002:55–62.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1002/jso.10144
https://doi.org/10.1002/jso.10144

	Active surveillance of atypical cartilaginous tumours of bone: short term quality of life measurements
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Patient and methods
	Outcome measures
	Statistical analyses

	Results
	Health-related quality of life changes
	HRQL of the active surveillance (AS) group compared to Dutch norms

	Discussion
	Acknowledgements
	References


