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Ewing sarcoma of the rib—initial symptoms and

clinical features

Tumor missed at the first visit in 21 of 26 patients
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Background and purpose Doctor’s delay in diagnosing
Ewing sarcoma is often long. We examined the initial
symptoms of Ewing sarcoma of the rib to find charac-
teristics that could help to shorten the delay in diagnosis
and hopefully influence the prognosis.

Patients and methods We examined the records from
the first visit for symptoms related to Ewing sarcoma of
the rib in 26 consecutive patients, all of whom were < 30
years of age and had been diagnosed between 1981 and
2000. All patients had a minimum of 5 years follow-up.

Results A tumor was suspected at the first visit in
only 5 of the 26 patients; pleurisy was the most common
misdiagnosis. 23 patients complained of pain, localized
or pleuritic, and 11 had a palpable mass. 15 of the 26
patients had chest radiographs taken at the first visit,
but a tumor was suspected in only 4 cases. The most
common radiographic finding was pleural effusion—
diagnosed in 10 of the 15 patients. 23 patients were
operated. It is noteworthy that in 6 patients no tumor
was suspected before surgery. 12 patients died from the
Ewing sarcoma. Median survival was 2.4 years. Doctor’s
delay was median 3.0 (0-10) months, but it exceeded
7 months in 4 patients. Patient’s delay was 2.5 (0-10)
months.

Interpretation The most important clinical finding
in Ewing sarcoma of the rib was a palpable mass and
pleural effusion. Both findings are rare in this age group
and should be thoroughly investigated.

Ewing sarcoma is preferentially located in the long
bones or in the pelvis, the ribs being the third most
frequent site (making up 10-15% of all cases)
(Gladish et al. 2002). Ewing sarcoma is the most
frequent chest wall tumor in children and adoles-
cents (Saenz et al. 2000).

Primary malignant bone tumors are so rare that
most physicians will only meet a few patients with
symptoms from an undiagnosed tumor during their
entire professional career.

There have been numerous articles on the treat-
ment and prognosis of Ewing sarcoma, but only
a few have concentrated on the initial symptoms.
Once the patient has been referred to a sarcoma
center for diagnosis and treatment, he or she—or
his or her parent—may have a blurred recollection
of when and how the disease started.

We examined the initial symptoms and physical
findings in Ewing sarcoma of the rib as described
in the report from the patient’s first visit to a physi-
cian.

Patients and methods

All patients with Ewing sarcoma of the rib diag-
nosed in Sweden from 1981 through 2000 were
identified from the National Swedish Cancer Reg-
ister. The study was limited to patients who were
less than 30 years of age.

Files from the clinic where the tumor diagnosis
was initially made were used to obtain informa-
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tion on when and where the patient first consulted
a doctor for symptoms that could be related to the
primary bone malignancy. Records from these ear-
lier visits were requested in order to examine the
medical file from the very first visit, for symptoms
that could be related to the disease.

The following data were registered from the first
medical visit: pain, pleuritic pain, localized tho-
racic pain, pain at night, duration of pain, swell-
ing, history of trauma, dyspnoea, cough, periods
of fever, and physical signs such as palpable mass,
tenderness, and diminished breath sounds. The ini-
tial diagnosis, treatment, and findings at the chest
radiograph were also registered.

Patient’s delay was defined as the period from
when symptoms were first noted until the first visit
to a doctor, and doctor’s delay was defined as the
period from the first visit until the time that the diag-
nosis of Ewing sarcoma was established. Analysis
of variance was used for statistical analysis and the
significance level was set at p < 0.05. Kaplan-Meier
analysis was used to calculate survival.

Results

From January 1, 1981 through December 31, 2000,
26 patients (16 male) with Ewing sarcoma of the rib
were diagnosed in Sweden. The median age of the
patients was 16 (6-26) years. Pertinent data could
be obtained for all patients. There was no differ-
ence in distribution of tumor location between left
and right ribs (Figure 1).

Reasons for consulting a doctor

17 patients consulted their doctor about thoracic
pain and 6 had discovered a palpable mass in the
thorax. In 2 cases the main reason was dyspnea,
and 1 tumor was diagnosed accidentally.

15 patients had first consulted a general practi-
tioner for symptoms related to the tumor, 10 con-
sulted the emergency ward, and 1 case was discov-
ered accidentally.

Symptoms

22 patients complained about intermittent local-
ized thoracic pain and 10 also had pain of pleuritic
nature. Only 1 patient reported pain at night. At the
first visit, as many as 11 patients had noted a mass.

Figure 1. Distribution of the 26 different Ewing sarcomas
of the rib.

General symptoms such as intermittent fever were
reported by 11 patients and 5 complained of dys-
pnea. Trauma to the chest wall—occurring at about
the same time as when the symptoms started—was
reported by 5 patients.

Physical findings at the first medical visit

The physical examination yielded abnormal find-
ings in 21 cases. In 11 patients the doctor noted a
mass. Tenderness was found in 11 patients. Dimin-
ished breathing sounds were noted in 6 cases.

Initial diagnosis

A tumor was suspected at the first visit in only 5
cases. Pleurisy was the most common misdiagno-
sis—being the initial diagnosis in 11 patients. In
6 patients, a rib fracture or muscle strain was the
initial diagnosis. Other initial diagnoses were con-
stipation, fibrocystic tumor of the breast, and acute
abdomen.

Radiographic examination

15 patients had a chest radiograph taken at their
first medical visit. A tumor was suspected by the
radiologist in only 4 cases. 4 radiographs were
interpreted as being normal and the remaining 6
were inconclusive. Pleural effusion was noted in
10 of the 15 radiographic examinations. The size
of effusion detected ranged from 2 cm in decubitus
to almost complete (Figure 2).
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Figure 2. Large Ewing sarcoma of the rib showing pleural
effusion on the left side. Destruction of costa 4 sin.

Delay

Median patient’s delay was 2.5 (0—10) months and
median doctor’s delay was 3.0 (0—10) months. Both
patient’s and doctor’s delay were longer for males
than for females, the difference being almost sta-
tistically significant for patient’s delay (13 weeks
as compared to 7 weeks; p < 0.06). Doctor’s delay
was shorter for those reporting fever or a palpable
mass at the first visit (Table 1). 4 patients had a
doctor’s delay longer than 7 months, however, and
all 4 had recurrent disease after treatment.

Treatment and outcome

Treatment of Ewing sarcoma is often confined to
sarcoma centers. In Sweden there are 5 such cen-
ters. Not all of the patients in our study were treated
at sarcoma centers, however, and surgery was per-
formed at as many as 11 different hospitals. The
Scandinavian Sarcoma Group has protocols for the
treatment of Ewing sarcoma, and of those patients
who were not treated at a sarcoma center, many
followed an SSG protocol.

23 patients underwent surgery. It is noteworthy
that in 6 patients a Ewing sarcoma was not sus-
pected prior to surgery. In these 6 cases, the main
provisional diagnosis was infection, pleura empy-
ema, or a subphrenic abscess, and the surgical pro-

Table 1. Doctor’s delay in diagnosis

Symptom Delay (weeks) P-value
Fever
Yes, n = 11 8 0.05
No, n=15 16
Palpable mass
Yes, n=11 7 0.06
No, n=15 14

Table 2. Surgical margins

Hospital Margin

Wide  Marginal Intralesional
Sarcoma center 4 4 1
Other 2 6 6

cedure resulted in excisional biopsy or an intral-
esional surgical procedure. 14 of the patients who
underwent surgery were treated preoperatively
with chemotherapy. The chemotherapy started
after fine-needle or core-needle biopsy indicated a
malignant tumor. Two patients were treated with
an inadequate chemotherapy regimen due to a
wrong preoperative diagnosis of lymphoma after
fine-needle biopsy. The surgical margin was classi-
fied into 3 different categories: wide, marginal, and
intralesional (Table 2). During the operative proce-
dure, the affected rib was resected—often includ-
ing the adjacent ribs. In 8 patients the defect in the
thorax wall was reconstructed with Mesh net. 3
patients were only treated with chemotherapy and
radiotherapy. The chemotherapy regimens were
SSG IV (1980-1989) and SSG IX (1990-1999)
(www.ssg-org.net).

12 patients died from the disease. Except for 1
patient, who lived 8 years, all died within 4 years
of diagnosis. 5 patients had metastasis already at
the time of diagnosis. For these patients, doctor’s
delay was longer (mean 4.8 months as opposed to
2.8 months), but the difference was not statistically
significant (p = 0.09). 14 patients had relapse of
the Ewing sarcoma—as local recurrence, metas-
tasis, or both. 3 of these patients were salvaged.
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Cumulative survival (Kaplan-Meier)
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Figure 3. Survival analysis of patients treated and not
treated according to the SSG regimen.

Mean survival of the patients who relapsed was 1.7
years. Survival of those treated according to SSG
regimens was longer (p = 0.05) (Figure 3).

Discussion

Chest pain is the predominant initial symptom of
Ewing sarcoma of the rib; it is found in the major-
ity of patients (Saenz et al 2000). In our study it was
reported by 9 of 10 patients. Chest pain in children
and adolescents leads to consideration of a number
of differential diagnoses. Musculoskeletal causes
are common, and often related to trauma. Other
non-traumatic diagnoses associated with chest pain
are pneumothorax, pleurisy, myocarditis, pericar-
ditis, and pleurodynia (Kocis 1999). Pain at night
was reported by only 1 patient—a symptom often
considered typical of bone malignancies.

As in a previous report of Ewing sarcoma of the
rib, a palpable mass was an important clinical fea-
ture found in 8 of 20 patients (Saenz et al 2000).
Half of the patients in our study had a palpable
mass in the chest wall as early as the first visit,
which, in most cases, led to early diagnosis.

Generally, 20-30% of Ewing sarcoma patients
experience fever (Grier 1997). In our study, at least
half of the patients with Ewing sarcoma of the rib

had a history of fever. Since respiratory symp-
toms are common, it is not surprising that pleurisy
appears to be a common misdiagnosis. However,
in our study the clinical course often diverged from
what would be expected of respiratory infections;
the patients did not improve clinically as expected,
and therefore consulted the doctor again.

A pleural effusion, detected in 10 of 15 radio-
graphs in our study, is an uncommon radiologi-
cal finding in young patients with chest pain. In a
prospective study of chest pain in children, pleu-
ral effusion was seen in only 1 of 137 radiographs
(Selbst et al. 1988). Thus, pleural effusion in a
child should certainly be followed up.

In a previous study of primary Ewing sarcoma
of the rib, Levine and Levine (1983) concluded
that “chest radiography usually demonstrates a rib
lesion, often with an adjacent extra pleural, soft
tissue mass”. In our series, however, a tumor was
suspected in only 4 of the 15 radiographs taken at
the first visit. In 4 patients, the chest radiographs
were considered normal. The doctor might hesi-
tate to order new radiographs shortly after the first
examination has been interpreted as being normal.

Both patient’s and doctor’s delay were around
2-3 months, which is consistent with the findings
of previous studies (Pollock et al 1991). The extent
to which delay influences outcome is controversial,
but is an important issue—not least in claims of
malpractice (Spurgeon et al. 2000). In our study
5 patients had metastasis at the time of diagnosis,
and 4 of these died from the Ewing sarcoma. Doc-
tor’s delay tended to be longer in these 5 patients,
but the difference was not significant.

Doctor’s delay exceeded 7 months for 4 patients.
None of these individuals had had a chest radio-
graph at the first visit, and all of them had recurrent
disease. In 2, there was local recurrence, and the
other 2 developed metastases. The initial course
of Ewing sarcoma of the rib was not steadily pro-
gressive—and in some cases intermittent—thereby
misleading both doctor and patient and resulting in
a longer delay. Besides delay, misdiagnosis by the
doctor is also an issue. In Sweden, centralization
of centers for the treatment of sarcoma is widely
accepted by the medical community. The finding
that many patients were operated outwith a center
was due to the fact that the correct diagnosis was
not made preoperatively. Thus, wide surgical mar-
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gins were more frequent for those operated in sar-
coma centers than in those treated in the other 11
hospitals.

In contrast to most published reports of Ewing
sarcoma of the rib, this was a population-based
study covering all patients diagnosed in Sweden
over a 20-year period. Initial symptoms of Ewing
sarcoma of the rib were chest pain. The most
important clinical finding was a palpable mass and
pleural effusion—findings that must always be
followed up. Primary bone malignancies are rare;
thus, centralization not only of treatment but also
of the diagnostic process might give a more favor-
able prognosis.
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