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A B S T R A C T

Purpose
The time to diagnosis (TtD) of Ewing tumors is one of the longest among pediatric tumors. Its
precise consequences, however, have not been studied well. We analyzed the distribution of TtD
for Ewing tumors in children and adolescents and its association with clinical features, tumor
characteristics, surgical outcome, and long-term survival.

Patients and Methods
We analyzed prospectively collected data from two multicenter clinical trials of patients younger
than 21 years old who had Ewing bone tumors treated in France between 1988 and 2000. Clinical
and tumoral features, TtD, and outcome associations were studied by univariable and multivari-
able analyses.

Results
The median TtD for the 436 patients was 70 days (interquartile range, 27 to 146 days), with no
significant decrease during the study period (P � .2). The factors associated with long TtD were
older age and some tumor sites (pelvis, extremities of limbs). Increased tumor volume and
decreased histologic response to chemotherapy were associated with long TtD on univariable
analysis (P � .05) but not after adjustment. Presence of a nerve or spinal-cord compression at
diagnosis, presence or site of metastasis, surgical treatment, mutilating surgery, complete
resection, or survival were not associated with TtD.

Conclusion
TtD of Ewing tumors was long, especially for adolescents and for certain tumor sites, and did not
improve over time. But TtD was not associated with metastasis, surgical outcome, or survival.
These findings could be used to comfort parents at diagnosis and in expert testimony produced for
malpractice claims.

J Clin Oncol 32:1935-1940. © 2014 by American Society of Clinical Oncology

INTRODUCTION

Ewing tumors are the second most frequent bone
tumors in children and adolescents.1,2 Despite prog-
ress in treatment, the prognosis remains poor for
large and unresectable or metastatic tumors.3,4 The
time to diagnosis (TtD) for Ewing tumors is one of
the longest among pediatric tumors, with reported
medians from 3 to 6 months.5-11 Delayed diagnosis
causes remorse for physicians and parents12 and is a
leading cause of malpractice claims.5 Nevertheless,
Bacci et al13,14 found a paradoxical inverse relation-
ship between TtD and the presence of metastases,
and three other studies did not find a statistically
significant relationship between TtD and sur-
vival.7,9,11 The paradoxical relationship between
long TtD and less frequent metastases, as found by
Bacci et al,13,14 is probably as a result of residual

confounding with the type of tumor progression,
because there is no possible causal link between long
TtD and better outcome: delaying the diagnosis can-
not in itself improve the outcome. Rapidly growing
and metastatic tumors might produce swift and
intense clinical signs, thus leading to rapid consul-
tation and diagnosis, but only for very advanced
tumors. Conversely, slow-growing tumors might
cause mild and progressive clinical signs that
would lead to a long period of development be-
fore diagnosis.

These studies were limited by the small number
of patients (n � 50),7,11,15,16 that they were single-
center7,13,14 or retrospective,7,9,11,15,16 that they poo-
led analyses for pediatric and adult patients9,11,13-16 or
for several types of bone tumors,7,15 that they were
restricted to a specific site (pelvic11 or rib16 tumors),
and/or that they lacked multivariable analyses
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despite the presence of potential confounders.7,9,11,14-16 Thus, their
findings must be confirmed. Moreover, we lack data on the relation-
ship between TtD and other prognostic factors, such as site of metas-
tasis, tumor volume, histologic response to chemotherapy, or
surgical outcome.

Therefore, our goal was to study the TtD of Ewing tumors in
children and adolescents in terms of distribution, potential determi-
nants, and association with clinical features, tumor characteristics,
surgical outcome, and survival. We used large, national, and prospec-
tively collected databases and took into account potential confound-
ing factors.

PATIENTS AND METHODS

Study Design

We performed an ancillary study of pooled data from two prospective
multicenter clinical trials by the Société Française des Cancers de l’Enfant,
EW 883 and EW 93.17 These studies aimed to determine whether a risk-
factor–adapted chemotherapy treatment would improve the outcome.
Patients received the same induction chemotherapy, then a second chem-
otherapy depending on their response to the first, then a local therapy
(surgical resection and/or radiotherapy), and finally a consolidation chem-
otherapy according to risk groups.3,17 This secondary analysis is reported
according to the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) recommendations.18

Inclusion Criteria

Patients throughout France were included between 1988 and 2000.3,17

Eligible patients had primary bone tumors diagnosed as Ewing tumors or
peripheral neuroectodermal bone tumors. Their diagnoses were based on
histologic analyses of biopsies and a panel of reference pathologists reviewed
the material to confirm the diagnoses.3,17 No upper age limit prohibited
participation in the main studies, but the secondary analyses were limited to
patients younger than 21 years old.19

Data Collection

The following data were prospectively recorded at the time of diagnosis:
age, sex, region of residence, symptoms and clinical signs (palpable mass, pain,
fever higher than 38°C during 5 days without any identified cause, peripheral
nerve compression, spinal-cord or cauda equina compression), date of onset
of symptoms, date of diagnosis (ie, date of biopsy or surgery in case of initial
resection), date of onset of treatment (first day of chemotherapy), tumor site,
tumor volume, presence of metastases and site (lung, bones, medulla), surgical
outcome (whether surgical treatment was received or not, mutilating surgery
[amputation or disarticulation], completeness of resection), histologic re-
sponse to chemotherapy (percentage of residual cells after chemotherapy on
the surgical specimen, based on a grading system from Huvos et al20-22), and
overall survival. Pretreatment staging procedures were as described previ-
ously3,17: computed tomography scans, whole-body technetium bone scan,
multiple bone-marrow aspirates, and biopsies. The TtD, expressed in days,
was defined as the time from onset of symptoms to the date of diagnosis. The
pretreatment interval was defined as the interval between symptom onset and
the first day of chemotherapy.

Statistical Analysis

First, we described the demographic, clinical, and tumor characteristics
and the distribution of TtD. Second, we studied the association of patient and
tumor characteristics and TtD on univariable and multivariable analyses (lo-
gistic regression or multiple linear models). Third, we studied the associations
of cofactors of interest, TtD, and survival; first, for the entire population
(Kaplan-Meier survival analysis and log-rank test), then, after stratification for
the identified prognostic factors or after adjustments for the cofactors of
interest in Cox models (after verification of the hypothesis of the proportion-
ality of risks). Potential predictors were included if relevant, according to the
literature or to oncologist experts. The multivariable analysis of the association

of TtD and outcome was also adjusted for the trial arms. TtD was considered
successively as a predicted variable (to search for potential determinants of
long TtD) and then as a predictor (to study the possible effect of TtD on tumor
and clinical outcome). TtD was considered a continuous variable (including
Kruskal-Wallis test when the distribution of TtD was compared between
several groups) or after transformation with fractional polynomials (in case of
deviance from linearity) of the smallest degree and with the maximum likeli-
hood, according to the Royston et al23 model-selection algorithm. Results for
the association of TtD were also shown, for more readability, with TtD as a
binary variable after dichotomization around the median. Similarly, other
variables were handled continuously and as binary or categoric variables after
dichotomization around the median (12 years for age) or usual thresholds (12
years for age,7,13 100/200 mL for tumor volume,3,17 or 0/10/30% for histologic
response to chemotherapy3,17). For the analysis of the distribution of the TtD
among regions of France, we grouped the treating centers into the eight
demographic areas of France.24 Data analyses involved use of R 2.15.2
(R Foundation for Statistical Computing, Vienna, Austria) and STATA
9.2 (StataCorp).

The sample size of the study was a priori fixed given its design (ancillary
analysis of pooled data from two prospective multicenter clinical trials). A
posteriori calculations indicated that the sample size offered 80% statistical
power (alpha risk, 5%) to detect a difference in TtD of at least 43 days between
patients with or without metastasis and to detect a difference in 10-year
survival of at least 13% between patients with TtD that was shorter or longer
than the median.

Ethics Statement

Protocols EW 883 and EW 9317 were approved by the institutional review
boards of all participating centers, which included the authorization for sec-
ondary analysis. Written informed consent was obtained from the patients
and/or their guardians.

RESULTS

Population and Distribution of Time to Diagnosis

Among the 455 patients younger than 21 years included in the
EW88 and EW93 studies who received treatment in France, TtD could
be determined for 436 patients (96%). Median age at diagnosis was 12
years (interquartile range [IQR], 9 to 15 years). Patient and tumor
characteristics are listed in Table 1 and Table 2. The median follow-up
period was 8.4 years (IQR, 7 to 11 years). The 5- and 10-year survival
rates were 59% (95% CI, 55% to 64%) and 54% (95% CI, 49% to
59%), respectively.

The median TtD for the 436 patients was 70 days (IQR, 27 to 146
days; range, 1 to 1,461 days); 72% of patients received a diagnosis after
30 days (1 month) and 19% received a diagnosis after 182 days (6
months) after symptom onset. Length of TtD did not vary by treating
center or among the eight demographic areas of France (P � .2) and
did not decrease over time during the study period (P � .2; Appendix
Fig A1 [online only]). The median pretreatment interval was 83 days
(IQR, 38 to 157 days).

Relationship of TtD, Clinical Features, and Tumor Site

On univariable analysis, factors significantly associated with in-
creased TtD were older age (Fig 1), presence of pain at the time of
diagnosis, and site of the tumor. But increased TtD was not associated
with sex, presence of a palpable mass at the time of diagnosis, presence
of fever, or presence of a peripheral nerve compression or spinal-cord
or cauda equina compression (Table 1). After adjustment, two factors
remained significantly and independently associated with long TtD
(as a continuous or binary variable): older age at diagnosis and tumor
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site. Tumor sites that increased TtD (listed by increasing length of
TtD) were skull, ribs or vertebrae, limbs, pelvis, and hand or foot
(Table 1).

Relationships of TtD, Tumor Features, and Outcome

TtD was significantly associated with tumor volume (as a contin-
uous and binary variable) on univariable analysis but not after adjust-
ment for age and tumor site (Table 2). The presence of pain at
diagnosis was significantly associated with tumor volume (median,
139 mL with pain v 71 mL without pain; P � 10�4). TtD did not
significantly (P � .1) differ by presence of metastases, site of metasta-
ses (lung, bones, medulla), or whether the patient received surgical
treatment (Table 2). TtD did not significantly differ by nonmutilating
resection or mutilating or no surgery (median, 62 v 81 days; P � .07;
analyses limited to patients with tumor of the limbs and hand or foot
yielded similar results). Among the 274 patients who underwent sur-
gery, TtD did not significantly differ by macroscopic completeness of
the resection (median, 60 days if complete v 93 if not; P � .2) or
between resection margins (Table 2).

Among the 253 patients who underwent surgery and had a
histologic analysis of viable cells, the response to chemotherapy

was better for patients with a short TtD. The median TtD for
patients with less than 10% versus � 10% viable cells was 55 versus
82 days, respectively (P � .03; Table 2). The difference was no more
statistically significant with histologic grading analyzed as a con-
tinuous variable (linear regression, P � .24; no deviance to linear-
ity) in four classes (median TtD: 0% viable cells, 54 days; 1% to 9%
viable cells, 60 days; 10% to 29% viable cells, 81 days; � 30% viable
cells, 82 days; P � .11) or by complete necrosis or not (54 days for
0% viable cells v 69 days for � 1% viable cells; P � .08). After
adjustment for age, tumor site, and volume, the histologic response
to chemotherapy was not significantly associated with TtD as a
continuous variable (P � .60) or a binary variable (adjusted odds
ratio, 1.3; 95% CI, 0.75 to 2.4; P � .33); only volume remained
significantly associated with histologic response.

Survival was not significantly associated with TtD as a contin-
uous variable (or after transformation with fractional polynomi-
als), divided into five sections (Appendix Fig A2, online only),
dichotomized at its median (P � .17; Fig 2), or at its 75th percen-
tile. After adjustments in Cox models for all covariables of interest
(age, tumor site, metastasis, tumor volume, surgery, resection mar-
gins, histologic response to chemotherapy, and trial arms), TtD

Table 1. Association of Time to Diagnosis, Clinical Features, and Tumor Site

Characteristic
No. of Patients

(N � 436) %
Median TtD

(days) P�

No. of Patients
With Short TtD

(� 70 days;
n � 218)

No. of Patients
With Long TtD

(� 70 days;
n � 218) OR 95% CI P† aOR 95% CI P‡

Age at diagnosis, years
� 12 207 47 45 134 73
� 12 229 53 94 � .001 84 145 3.2 2.1 to 4.7 � .001§ 3.1 2.1 to 4.7 � .001§

Sex
Male 254 58 69 130 124
Female 182 42 74 .28 88 94 1.1 0.76 to 1.6 .56 — —

Palpable mass¶
Absent 151 35 75 72 79
Present 282 65 67 .09 145 137 0.86 0.58 to 1.3 .46 — —

Pain
Absent 53 12 46 38 15
Present 381 88 76 .001 179 202 2.8 1.5 to 5.5 � .001 1.9 0.93 to 4.0 .08

Fever
Absent 345 82 70 173 172
Present 76 18 66 .30 39 37 0.95 0.58 to 1.6 .85 — —

Nerve compression
Absent 357 83 67 185 172
Present 73 17 83 .12 31 42 1.5 0.88 to 2.4 .15 1.2 0.70 to 2.1 .47

Spinal cord or cauda
equina compression�

Absent 406 94 72 202 204
Present 28 6 56 .53 15 13 0.86 0.39 to 1.9 .70 — —

Tumor site
Hand and foot 17 4 193 3 14 4.8 1.5 to 22 .007 5.0 1.3 to 19 .02
Pelvis 105 24 95 37 68 2.0 1.2 to 3.2 .007 1.6 0.96 to 2.7 .07
Limbs 190 44 66 � .001 98 92 1 1
Ribs or vertebrae 107 25 53 67 40 0.64 0.39 to 1.0 .07 0.58 0.35 to 0.97 .04
Skull 16 4 31 12 4 0.37 0.10 to 1.1 .11 0.56 0.15 to 2.0 .38

Abbreviations: aOR, adjusted odds ratio; OR, odds ratio; TtD, time to diagnosis.
�Significance by nonparametric test (Mann-Whitney or Kruskal-Wallis tests).
†Significance by �2 or Fisher’s exact test.
‡Significance by multivariable analysis. Analysis of TtD as a continuous variable in a multiple linear model yielded similar results.
§The associations remained significant with age as a continuous variable.
¶Analysis limited to patients with tumor of the limbs revealed significant association (median TtD, 60 days if palpable mass v 102 days if not; P � .04).
�Analysis limited to patients with vertebral tumor yielded similar results.
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was not significantly associated with survival (P � .2). Analysis of
the relationship between pretreatment interval and outcome
yielded similar results.

DISCUSSION

Our results are based on a large, multicenter population that al-
lowed us to avoid the recruitment bias of single-center studies. We
estimated the incidence of Ewing tumors in France during the
study period using data from the national cancer registry1 and
found that our study covered approximately 83% of these cases and
thus could practically be considered a national population-based
incidence. We used multivariable analysis to account for con-
founding factors and treated TtD as a continuous variable, using

fractional polynomials. Our data were prospectively collected, and
TtD data were missing for only 4% of the patients. Disease exten-
sion was determined in all patients and was based on standardized
methods. Survival analyses benefitted from a long follow-up pe-
riod. Even if a larger sample size might detect a statistically signif-
icant decrease in survival, the existence of a truly clinically
significant difference is unlikely.

The TtD of Ewing tumors in children and adolescents was
long, without improvement during the study period. Older age and
tumor site (specifically, pelvis or hand and foot) were the main
independent factors associated with long TtD. The association
between older age and long TtD, already noted with other pediatric
cancers,5,25,26 could be because of the tumor, because the type of
tumor progression could depend on age. Ewing tumors in young

Table 2. Association of Time to Diagnosis, Severity of Disease, and Outcome

Characteristic
No. of

Patients %
Median TtD

(days) P�

No. of Patients
With Short TtD

(� 70 days)

No. of Patients
With Long TtD

(� 70 days) OR 95% CI P† aOR 95% CI P‡

All patients (N � 436; short TtD,
n � 218; long TtD, n � 218)

Tumor volume, mL§
� 200 262 62 64 142 120
� 200 160 38 85 .02 70 90 1.5 1.0 to 2.3 .04 1.1 0.72 to 1.7 .63a

Metastasis¶
Absence 327 75 66 172 155
Presence 109 25 86 .14 46 63 1.5 0.98 to 2.4 .06 1.3 0.79 to 2.1 .31b

Surgery
Performed 274 63 63 147 127
Not performed 162 37 81 .11 71 91 1.5 1.0 to 2.2 .047 0.80 0.51 to 1.3 .34b

Type of surgery
Nonmutilating resection 264 61 62 143 121
Mutilating resection or no surgery 172 39 81 .07 75 97 1.5 1.0 to 2.3 .03 1.3 0.82 to 2.0 .27b

Patients with surgical treatment
(n � 274; including those with
short TtD �n � 147� and with
long TtD �n � 127�)

Macroscopic resection
Complete 253 93 60 140 113
Incomplete 18 7 93 .36 7 11 1.9 0.73 to 5.5 .18 — —

Resection margins
R0, no residual microscopic
disease

207 78 60 113 94

R1, microscopic residual disease 41 15 61 25 16 0.77 0.39 to 1.5 .45 — —
R2, gross residual disease 18 7 93 .60 7 11 1.9. 0.70 to 5.1 .21 — —

Histologic response to
chemotherapy, % viable cells
0 (complete necrosis) 98 39 54 .11 57 41 1 — —
1-9 69 27 60 38 31 1.1 0.61 to 2.1 .69
10-29 34 13 81 15 19 1.7 0.79 to 3.9 .16
� 30 52 21 82 25 27 1.5 0.76 to 3.0 .24
good (� 10%) 167 66 55 95 72
poor (� 10%) 86 34 82 .03 40 46 1.5 0.90 to 2.6 .12 1.3 0.75 to 2.4 .33b

0 (complete necrosis) 98 37 54 57 41
� 1 165 63 69 .08 83 82 1.4 0.83 to 2.3 .22 — —

Abbreviations: aOR, adjusted odds ratio; OR, odds ratio; TtD, time to diagnosis.
�Significance by nonparametric test (Mann-Whitney or Kruskal-Wallis tests).
†Significance by �2 or Fisher’s exact test.
‡Significance by multivariable analysis, after adjustment for (a,b) age, (a,b) tumor site, and (b) volume. Analysis of TtD as a continuous variable in a multiple linear

model yielded similar results.
§The associations remained significant with tumor volume as a continuous variable.
¶Analyses for each site of metastasis (lung, bones, medulla) did not reveal any significant association with TtD (P � .1).
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children may grow more rapidly and produce more intense clinical
signs than in older children, thus leading to more rapid consulta-
tion and diagnosis. Also, young children are watched more closely
by their parents and monitored more closely by their physicians
than are older children; conversely, some older children or adoles-
cents may be reluctant to disclose symptoms or take care of them-
selves,25 as was described in other fields of adolescent medicine and
the health care system.27 Similarly, the association between tumor
site and TtD could be because of the type of symptoms and inter-
pretation, depending on the anatomic site of the tumor. For exam-
ple, an iliac tumor with intra-abdominal development could grow
more discreetly than a tumor on the face, and vague and intermit-
tent abdominal pain are less specific symptoms than a palpable
mass on the face. This also could be owing to the type of biologic
tumor progression itself, which could depend on the site.

It might seem surprising that the presence of pain was associated
with longer rather than shorter TtD. Indeed, the presence of pain
might encourage the patient to consult early and the clinician to
prescribe imaging, thus shortening both patient and physician delays.
In our study, the presence of pain was considered at the time of

diagnosis, not as the first symptom. Pain was significantly associated
with tumor volume, which was significantly associated with TtD.
Thus, pain should probably be interpreted as a consequence of the
length of the TtD.

Some initial severity factors were associated with long TtD,
such as increased tumor volume and decreased histologic response
to chemotherapy, but not peripheral nerve, spinal-cord or cauda
equina compression, presence or site of metastasis, presence or
type of surgical treatment, completeness of the resection, or sur-
vival. Moreover, the association of histologic response to chemo-
therapy and TtD did not persist after adjustment for tumor
volume, so tumor volume may be an intermediary factor; long TtD
leads to a large tumor, which increases the risk of poor histologic
response to chemotherapy. Finally, we did not show a significant
relationship between long TtD and unfavorable outcome, particu-
larly survival. TtD may not be associated with disease severity, the
association may have been erased by the treatment, or the associa-
tion may be masked by residual confounding owing to incomplete
adjustment, particularly for the tumor biology, which could be
linked to both TtD and prognosis. The association of longer TtD
with older age, larger tumor size, and tumors located at the extrem-
ities was previously observed in a series of 575 patients younger
than 21 years with soft-tissue sarcomas, including 31 extraosseous
Ewing-family tumors.26 In that study, longer TtD was associated
with decreased survival. This possible consequence of long TtD for
soft tissue sarcoma may not be applicable to Ewing bone sarcomas,
as was shown by another study in the same center,13,14 which was
confirmed by our current study.

The study limitations include imprecise measurement of TtD;
because the onset of symptoms may be vague for some patients, it
may have produced a nondifferential classification bias. Our data-
base was from two clinical trials, which could lead to a selection
bias. Nevertheless, the inclusion criteria were not restrictive, so we
estimate that most of the young patients with Ewing tumors in
France during the study period were included (83%). The trials are
quite mature, but no major changes in health care delivery in
France have occurred recently. Therefore, the length of TtD for
Ewing tumors is probably the same at present. In a recent literature
review of 98 studies of TtD for cancers in children older than 40
years, TtD did not significantly decrease for any tumor.5

Our study was not able to evaluate the psychological conse-
quences of delayed diagnosis for children, adolescents, parents,
and primary care physicians, nor legal consequences such as law-
suits. Two studies undertook semistructured interviews with par-
ents whose children had a diagnosis of cancer and found that their
experiences during the TtD had longstanding adverse effects on
their reaction to the diagnosis of cancer, subsequent adjustment,
and confidence in the health care system.12,28 In a review of 59
instances of lawsuits alleging delayed diagnosis of pediatric cancer
in Canada and France, Ewing tumors accounted for five cases
(8%). Court-appointed experts concluded that delayed diagnosis
had no consequences on metastases or survival (three cases) or had
any consequences on tumor size, surgery and sequelae (one case),
or metastasis and survival (one case).5 The conclusions about the
individual consequences of a given delay in diagnosis might differ
from those drawn from the analysis of a cohort of patients.

TtD of Ewing tumors is still long, especially for adolescents
and for certain tumor sites. We did not observe any significant
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decrease in TtD over time, despite the increased availability of
modern imaging methods, probably because the diagnosis of bone
tumors in children still relies mainly on clinical skills. Therefore,
progress is necessary to reduce diagnostic delays by educating
parents and primary care physicians, as is the case with other types
of pediatric tumors.29 Distinguishing bone tumors from other less
serious conditions and rapid referral to a treating pediatric oncol-
ogy center is needed to alleviate the psychological consequences of
delayed diagnosis and treatment. Nevertheless, our study and other
literature did not reveal any association of TtD and metastases,
surgical outcome, or survival. These findings should be used to
inform parents at diagnosis, they may be comforting for both
parents and treating physicians by toning down the perception of
the supposed consequences of long TtD, and they may have legal
implications for expert testimony in lawsuits.
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4. Ladenstein R, Pötschger U, Le Deley MC, et
al: Primary disseminated multifocal Ewing sarcoma:
Results of the Euro-EWING 99 trial. J Clin Oncol
28:3284-3291, 2010

5. Brasme JF, Morfouace M, Grill J, et al: Delays
in diagnosis of paediatric cancers: A systematic
review and comparison with expert testimony in
lawsuits. Lancet Oncol 13:e445-e459, 2012

6. Haimi M, Peretz Nahum M, Ben Arush MW:
Delay in diagnosis of children with cancer: A retro-
spective study of 315 children. Pediatr Hematol
Oncol 21:37-48, 2004

7. Goyal S, Roscoe J, Ryder WD, et al: Symptom
interval in young people with bone cancer. Eur J
Cancer 40:2280-2286, 2004

8. Venkateswaran L, Rodriguez-Galindo C, Mer-
chant TE, et al: Primary Ewing tumor of the verte-
brae: Clinical characteristics, prognostic factors, and
outcome. Med Pediatr Oncol 37:30-35, 2001

9. Craft AW, Cotterill SJ, Bullimore JA, et al:
Long-term results from the first UKCCSG Ewing’s
Tumour Study (ET-1): United Kingdom Children’s
Cancer Study Group (UKCCSG) and the Medical
Research Council Bone Sarcoma Working Party. Eur
J Cancer 33:1061-1069, 1997

10. Pollock BH, Krischer JP, Vietti TJ: Interval
between symptom onset and diagnosis of pediatric
solid tumors. J Pediatr 119:725-732, 1991

11. Bhagat S, Sharma H, Pillai DS, et al: Pelvic
Ewing’s sarcoma: A review from Scottish Bone
Tumour Registry. J Orthop Surg (Hong Kong) 16:
333-338, 2008

12. Dixon-Woods M, Findlay M, Young B, et al:
Parents’ accounts of obtaining a diagnosis of child-
hood cancer. Lancet 357:670-674, 2001

13. Bacci G, Balladelli A, Forni C, et al: Ewing’s
sarcoma family tumours: Differences in clinicopath-
ological characteristics at presentation between lo-
calised and metastatic tumours. J Bone Joint Surg
Br 89:1229-1233, 2007

14. Bacci G, Di Fiore M, Rimondini S, et al:
Delayed diagnosis and tumor stage in Ewing’s sar-
coma. Oncol Rep 6:465-466, 1999

15. Widhe B, Widhe T: Initial symptoms and clin-
ical features in osteosarcoma and Ewing sarcoma.
J Bone Joint Surg Am 82:667-674, 2000

16. Widhe B, Widhe T, Bauer HC: Ewing sarcoma
of the rib: Initial symptoms and clinical features—
Tumor missed at the first visit in 21 of 26 patients.
Acta Orthop 78:840-844, 2007

17. Gaspar N, Rey A, Bérard PM, et al: Risk
adapted chemotherapy for localised Ewing’s sar-
coma of bone: The French EW93 study. Eur J
Cancer 48:1376-1385, 2012

18. von Elm E, Altman DG, Egger M, et al: The
Strengthening the Reporting of Observational Stud-
ies in Epidemiology (STROBE) statement: Guide-
lines for reporting observational studies. J Clin
Epidemiol 61:344-349, 2008

19. American Academy of Pediatrics Council on
Child and Adolescent Health: Age limits of pediat-
rics. Pediatrics 81:736, 1988

20. Huvos AG, Rosen G, Marcove RC: Primary
osteogenic sarcoma: Pathologic aspects in 20 pa-
tients after treatment with chemotherapy en bloc

resection, and prosthetic bone replacement. Arch
Pathol Lab Med 101:14-18, 1977
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Appendix

Investigators of the EW88 and EW93 trials. A. Rey, P.M. Bérard, M.D. Tabone, H. Roché, A.S. Defachelles, O. Lejars, E. Plouvier, P.
Boutard, S. Taque, M. Munzer, J.P. Vannier, D. Plantaz, N. Enz-Werlé, M.C. Deley, B.N. Bui, J.C. Gentet, T. Philip, P. Terrier, C. Carrie,
F. Mechinaud, C. Schmitt, A. Babin-Boillettot, and J. Michon.
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Fig A1. Length of time to diagnosis over time (P � .2).
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Fig A2. Estimated 10-year mortality ratios as a function of time to diagnosis, divided into five parts. Vertical bars illustrate 95% CIs.
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