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Abstract

Introduction: Ewing sarcoma is a rare and highly aggressive primary malignant bone tumor. Early diagnosis is difficult, especially in
the early stages of the disease, which often results in delays in diagnosis.

Aim: The aim of this study was to determine the extent of diagnostic delays in patients with Ewing sarcoma in Bulgaria and their rela-
tionship with clinical and demographic factors.

Materials and methods: This study examined 40 patients diagnosed and treated with Ewing sarcoma at a single tertiary care unit
in Sofia, Bulgaria. The cohort consisted of 26 males and 14 females with a mean age of 18 years (range 6-36 years). We assessed the fol-
lowing patient criteria: time from initial symptoms to final histologic diagnosis; first doctor visit; diagnostic procedures performed at
the first doctor visit; and treatment conducted before histologic diagnosis. We performed statistical analyses of the data using a t-test,
chi-squared test, and logistic regression analysis.

Results: The mean diagnostic delay for our patients was 182 days (range 30-730 days), or approximately six months. Statistical analysis
revealed that the diagnostic delay did not have a statistically significant effect on overall patient survival (p>0.05). Of all the analyzed
variables, only tumor stage had a statistically significant impact on overall survival.

Conclusion: Patients with Ewing sarcoma in Bulgaria experience a significant diagnostic delay, highlighting issues in the disease’s
diagnostic process. However, diagnostic delay did not significantly impact overall survival, suggesting that tumor biology and stage are
more critical prognostic factors.
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Introduction
is still difficult, owing to its rarity and nonspecific initial

symptoms, which frequently result in a diagnostic delay,

Ewing sarcoma is a rare and highly aggressive primary ma-
lignant bone tumor (PMBT) that affects pediatric patients
and young adults. The incidence of PMBTs in Bulgaria has
remained stable over the last five years, at 35-44 cases per
year, or 0.5-0.7 per 100,000 people.[!) Ewing sarcoma is en-
countered in 4.2% of these cases.?! Diagnosing this disease

defined as the time between initial symptoms and histolog-
ical diagnosis."®!

A delayed diagnosis in patients with oncologic diseas-
es has always been a problem. It has a significant effect on
the physical and mental status of patients and their rela-
tives, and in many cases is a source of legal claims. It is well
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known that a timely diagnosis and early treatment of many
malignant diseases can improve patient survival rate.l!
Several studies, however, claim that delaying the diagno-
sis of primary malignant bone tumors has no significant
effect on the patients’ survival rates.># Early diagnosis is
still preferable because it reduces the risk of metastases and
allows patients to have a smaller tumor volume, which aids
in local disease control.

Currently there are no available studies about the diag-
nostic delay in patients with Ewing sarcoma in Bulgaria.
Our goal was to investigate this important parameter along
with the factors that can affect it, which will hopefully im-
prove the diagnostic process in these patients.

Aim

The aim of this study was to establish the diagnostic delay
in Bulgarian patients with Ewing sarcoma.

Materials and methods

This study included retrospective data on 40 patients di-
agnosed with Ewing sarcoma and treated at a single ter-
tiary care unit in Sofia, Bulgaria. The cohort consisted of
26 males and 14 females. The patients’ mean age was 18
years (range, 6-36 years). The most common locations of
the primary tumor were the pelvis (30%), the distal femur
(30%), and the proximal tibia (30%). All patients received
treatment using a multidisciplinary approach that included
neoadjuvant chemotherapy, local surgical and/or radio-
logical control, and adjuvant chemotherapy. Local surgical
control was performed on 26 patients. Fourteen patients
underwent nonoperative local control.

For this study, the following patient criteria were as-
sessed: time from initial symptoms to final histologic di-
agnosis, first doctor visit, performed diagnostic procedures
at the first doctor visit and conducted treatment before
histological diagnosis. All cases were handled by our local
multidisciplinary oncology team. Histological diagnosis
was achieved by means of open biopsy in all patients. Stag-
ing was conducted with the American Joint Committee on
Cancer (AJCC) system for bone and soft tissue sarcoma.”!
Regular patient follow-up was performed with physical ex-
aminations, X-rays, and CT or PET/CT. Data were gath-
ered by means of interviews with patients and their fami-
lies as well as information from medical records archived at
our institution. The data were statistically analyzed using a
t-test to determine if there was a significant difference be-
tween the means of two groups and how they were related,

Table 1. Mean diagnostic delay in group 1 and group 2

a chi-squared test to find the relationship between two cat-
egorical variables, and logistic regression analysis to deter-
mine the association between independent variables and
one dependent variable. All necessary precautions were
taken to ensure patient anonymity in accordance with our
institution’s ethical standards.

Results

The mean follow-up time for our study was 36 months,
ranging from six to 120 months. Using the AJCC staging
system, we found that 22 of our Ewing sarcoma patients
were stage 4A (11) or 4B (11), while the rest were stage 2B
(14) or 2A (4). The overall rate of distant metastases in our
cohort was 52.5%, and the overall survival rate at the last
follow-up was 47.5%.

The mean diagnostic delay for patients with Ewing sarco-
ma was 182 days (range, 30-730 days), or about six months.
Patients were then divided into two groups based on this
parameter: those with a short diagnostic delay of less than
six months (group 1) and those with a long diagnostic delay
of six months or more (group 2). The mean diagnostic delay
was calculated for each group. It was 81 days for group 1
patients and 333 days for group 2 patients (Table 1).

The initial symptoms and reason for the first doctor’s
visit in both groups of patients were regional pain in 82.5%
and a combination of palpable soft tissue mass and regional
pain in 17.5% of the cases. Standard X-ray examinations
at the first doctor’s visit were conducted in 25% (10) of pa-
tients in this group. Treatment before histological diagno-
sis due to misdiagnosis was initiated in 27 patients, as 22
(55%) of them received conservative treatment in the form
of NSAIDs, physical therapy, and topical medications. Five
(12.5%) patients underwent inappropriate surgical treat-
ment, specifically intralesional excision.

The overall survival and distant metastases rates were
calculated for both groups. Group 1 had a mean distant me-
tastases rate of 52.3%, and patients in group 2 had a mean
distant metastases rate of 52.6% (Table 2). A total of 14 pa-
tients from group 1 had surgical local control of the tumor,
and 7 had nonsurgical local control. In group 2, surgical
control was performed in 12 patients and nonsurgical in 7.

A chi-squared test was used for statistical analysis. The
p-value for the hypothesis test was 0.005, which indicates
statistically significant differences at the 0.05 level of signifi-
cance. However, no statistical significance was found between
the two groups with regard to overall survival (Table 3).

Additionally, a t-test was also performed, as results did
not show any statistical significance between the overall
survival of the groups (Table 4).

Group 1 - short delay of <6 months

Group 2 - long delay of >6 months

n 21

Mean diagnostic delay 81 days (~3 months)

19
333 days (~11 months)
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Table 2. Mean rates of distant metastases and overall survival in both groups

Group 1 Group 2

short delay of <6 months long delay of >6 months
n 21 19
Mean metastases rate 52.3% (11) 52.6% (10)
Overall survival rate 57.1% 36.8%

Table 3. Chi-squared test between group 1 and group 2. No significant difference was identified

Group Alive (expected) Deceased (expected) df p-value
Group 1 (<182 days) 9.975 11.025 ) 0.19
Group 2 (2182 days) 9.025 9.975 '

Table 4. T-test between the two groups confirming there was no statistical significance between the overall survival of the groups

95% CI

Mean diff. (lower)

95% CI
(upper)

t-value df SE p-value

Group 1/ Group 2 0.20 -0.12 0.52

1.278 38 0.159 0.209

Lastly, we performed a logistic regression analysis that
included independent variables such as delayed diagnosis,
age, sex, tumor stage, tumor localization, type of treatment
prior to histological diagnosis, and their relationship with
patient survival. We found that diagnostic delay did not
have a significant impact on patient survival. Tumor stage
was the only variable that had a statistically significant im-
pact on overall survival (Table 5).

Discussion

Determining the diagnostic delay in patients with Ewing
sarcoma in Bulgaria is the most important finding in our
study. In the available literature on the subject, the diagnos-
tic delay ranges between 160 and 292 days or between 5.2
and 9.7 months.[*13] As we have already mentioned, there
is still no consensus about the effect of a delayed diagnosis
on patient outcomes when it comes to PMBTs. A large sys-
tematic review by Soomers et al. about delayed diagnosis

in bone and soft tissue sarcoma shows that in 12 out of 20
studies, there is no significant association between diagnos-
tic delay and the overall survival of patients.[*! Four studies
from the same systematic review demonstrated a negative
impact of a long diagnostic delay on overall survival.'} An-
other large multicenter prospective study by Brasme et al.
on time to diagnosis in 436 patients with Ewing sarcoma
showed no significant impact on overall survival.l®! A study
by Goedhart et al. with 29 patients with Ewing sarcoma
also demonstrates no association between diagnostic delay
and overall survival.l®! Our results show that patients from
group 2 that had a diagnostic delay of more than 6 months
had a worse overall survival rate compared with group 1,
which has patients with a delay of less than 6 months. Sta-
tistical analysis of the results showed that the diagnostic
delay does not significantly affect patient overall survival
(Tables 3, 4, 5).

We looked into whether the rate of distant metastases
was associated with these results. There was no significant
difference in the rate of distant metastases in both groups.

Table 5. Logistic regression analysis showing tumor stage to be the only variable with a statistically significant effect (p=0.009) on

patient survival

Variable Coefficient SE Z-value P-value 95% CI (lower) 95% CI (upper)
Const. 0.1365 0.432 0.316 0.752 -0.710 0.983
Diagnostic delay —-0.0585 0.493 -0.119 0.906 -1.026 0.909
Age 1.1883 0.767 1.550 0.121 -0.315 2.691
Sex -0.8434 0.482 -1.750 0.080 -1.788 0.101
Tumor stage 1.4909 0.574 2.599 0.009 0.367 2.615
Tumor localization —-0.0213 0.510 —-0.042 0.967 -1.021 0.978
*Treatment -0.0770 0.474 —-0.163 0.871 -1.005 0.851

* Before histological diagnosis
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We then investigated two of the factors that we established
as causes for a significant diagnostic delay. Primary tumor
localization in the pelvis was seen in five patients from
group 2, all of whom died from the disease. A total of 7 pa-
tients from group 1 had a pelvic localization and the surviv-
al rate at the last follow-up was 43%. The second factor was
inappropriate surgical treatment due to misdiagnosis. A
total of 3 patients from group 2 were subjected to this kind
of procedure as only 1 of them is alive at the last follow-up.
In comparison, group 1 had two patients who received
inappropriate surgical treatment as neither of them were
alive at the last follow-up. The type of local tumor control
that patients received was also taken into consideration. Pa-
tients in group 1 with surgical local control had an overall
survival rate of 72% and those with nonsurgical control had
overall survival of 29%. Overall survival in patients with
surgical control in group 2 was 58%, all 7 of the patients
that received nonsurgical local control died from the dis-
ease. Patients’ age was also investigated as a potential cause
for worse overall survival as a recent study from Braaten et
al. determined that older patients with Ewing sarcoma have
a longer diagnostic delay and worse overall prognosis.!*#!
We determined that patient age was not a significant fac-
tor affecting overall survival. There were only three patients
above 30 years of age in our study and their diagnostic de-
lay was longer with a mean of 11.7 months or 354 days. As
for the tumor stage, group 2 had a total of 11 patients in
stage 4 (5 were stage 4a, 6 were stage 4b) and group 1 had
also a total of 11 patients in stage 4 (6 were stage 4a, 5 were
stage 4b), only one patient was stage 3a. Of all these factors,
only tumor stage was shown to be statistically significant
when it comes to patients’ survival. So, it is fair to assume
that patients with a longer diagnosis delay are in a more ad-
vanced stage of the disease, but this does not always appear
to be the case. Tumor biology appears to be more import-
ant as more aggressive and faster growing tumors have a
short diagnostic delay due to the rapid onset of symptoms,
but a worse prognosis. Ewing sarcoma cells are associated
with high genomic heterogeneity and are known to possess
a number of genetic translocations and point mutations,
which are probably responsible for aggressive biological
behavior and chemotherapy resistance in some patients.!'#!
Many of these mutations are currently being investigated as
potential prognostic or predictive markers as well as targets
for specific genetic therapy.[1)

The presence of two factors in some of the patients with
Ewing sarcoma in our study led to a significant increase
in the diagnostic delay. The first was pelvic localization of
the primary tumor, in which the patients had a mean di-
agnostic delay of 202 days or about 7 months. The second
was inappropriate surgical treatment due to misdiagnosis,
which caused a mean diagnostic delay of 182 days or 6
months. Although these results did not show statistical sig-
nificance, patients with an intralesional surgical procedure
had a worse overall prognosis as 4 of 5 patients had distant
metastases and only 1 of the 5 patients was alive at the last
follow-up. In our opinion, inappropriate surgical treatment

is a significant factor that, when present, causes disappoint-
ment and emotional distress in patients and their families,
which tends to lower patient compliance when proper
treatment protocols are initiated after a histological diag-
nosis is made.

The first medical visit of patients with Ewing sarcoma
is an important step in the diagnostic process. Because the
disease is quite rare, most primary healthcare professionals
are not acquainted with the characteristics of this disease.
The initial symptoms in these patients are not specific and
could mimic different traumatic disorders that are quite
common in that particular age group.!®!®) Widhe et al.
conducted an interesting study on the initial symptoms of
patients with Ewing sarcoma and discovered that the most
common complaint and reason for medical consultations is
the presence of regional pain in 72% of patients, palpable
soft tissue mass in 11%, and a combination of these two
symptoms in 15%.!8! Pain was usually intermittent and re-
lated to strain, with only 19% of patients reporting night
pain. Palpable soft tissue mass was a common finding from
the physical examination at the first doctor visit as most
patients from this study also had local tenderness.*!

The initial symptoms in our patients were similar to
those reported by Widhe et al., as a majority of the cohort
(82.5%) had regional pain or a combination of regional
pain and a palpable soft tissue mass (17.5%). For these ini-
tial symptoms, about 70% (28) of patients had an appoint-
ment at the general practitioner and 14 of these patients
were referred to an orthopedic surgeon. Interestingly, only
a small percentage of them (25% or 10 patients) had a stan-
dard X-ray examination. Compared to Widhe et al., 60%
of patients with Ewing sarcoma had an X-ray at the first
medical visit, but the imaging study did not lead to the
correct diagnosis in 43% of the cases.®! Unfortunately, we
did not have access to most of the data regarding inter-
pretation of the conducted X-ray examinations as some of
the documentation was lost by the patients or not provided
after the first medical appointment. Nonetheless, a stan-
dard X-ray should be performed in all patients with a pal-
pable soft tissue mass; this, of course, necessitates a thor-
ough physical examination as well. Another study that we
would like to mention is that of Sneppen et al. about pre-
senting symptoms and treatment delay in osteosarcoma
and Ewing sarcoma. Their study included 40 patients with
Ewing sarcoma who all had the same initial symptoms: re-
gional pain and palpable soft tissue mass.l% As previously
stated, although these symptoms are not specific, there is a
clear pattern that could potentially assist primary health-
care professionals in the diagnosis of patients with Ewing
sarcoma.

Misdiagnosis is not uncommon among patients with
Ewing sarcoma. In our study, 27 patients received treat-
ment of some kind before a histological diagnosis was
made due to misdiagnosis. The most common misdiag-
noses were tendinitis and sprains, and most of the patients
were treated with NSAIDs, physical therapy, and topical
medication. Inappropriate surgical treatment is also possi-
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ble and can be more devastating than conservative treat-
ment, as it disrupts the local site of the primary tumor and
can contaminate different compartments, potentially dis-
qualifying patients from limb salvage surgery. While there
was no statistically significant relationship between these
events and diagnostic delay, misdiagnosis is probably one
of the most important factors due to its psychological im-
pact on patients. By comparison, in the Widhe et al. series,
19% of patients with Ewing sarcoma had a suspected bone
tumor after their first doctor visit, with tendinitis being the
most common misdiagnosis.!®! There have been no large-
scale studies on the misdiagnosis of orthopedic diseases in
Bulgarian patients. Based on the few available studies in
pediatric patients, this appears to be a serious problem not
only in orthopedic oncology.!'”)

Study limitations

This study’s main limitation is its retrospective nature. We
also consider the lack of data about diagnostic delay due to
the COVID-19 pandemic, an important factor that we plan
to research in the future.

Conclusion

Patients with Ewing sarcoma in Bulgaria are subjected to
a long diagnostic delay, which highlights problems in the
diagnostic process of the disease. Factors such as pelvic
localization of the primary tumor and inappropriate sur-
gical treatment due to misdiagnosis increase the risk of a
significant diagnostic delay. We determined that overall
patient survival is not affected by the diagnostic delay, as
other variables such as tumor biology and stage seem to
have a larger prognostic value. We hope that this study sets
the groundwork for more research on this subject and will
ultimately lead to improvements in the diagnostic process
and patient care in Bulgaria.
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