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Abstract
The prognosis of patients with initially metastatic ES is very poor. Significant risk factors for death include affectation at combined local and
distant sites and soft tissue involvement. For the diagnosis, an initial radiographic and/or computed tomography (CT) is performed. Both
techniques are outstanding in evaluating the affected bones. However, when primary Ewing’s tumor or its metastases involves soft tissues, these
might be misdiagnosed if magnetic resonance imaging (MRI) is not applied. The purpose of the present case is to expose the role of MRI in the
assessment of a rare and aggressive ES with metastases affecting bones and soft tissue of the head.
Keywords: Advanced Ewing sarcoma; Scalp and skull metastases; Magnetic resonance imaging
Abbreviations: ALP: Alkaline Phosphatase; ALT: Alanine Aminotransferase; CNS: Central nervous system; CT: Computer Tomography; ES: Ewing
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Introduction

Ewing’s sarcoma (ES) is the second most common bone
tumor after osteosarcoma in children and adolescents [1-3].
The frequency of ES is 1-3 per million per year in the Western
hemisphere, with a slight predominance in men [4,5]. Although
its etiology is largely unknown, some conditions are linked with
a high risk of malignant degeneration, including radiation injury
and benign cartilaginous dysplasia’s (Ollier disease, Maffucci
syndrome) [6]. Main symptoms include pain, swelling, general
discomfort, movement limitation, hyperthermia of the skin,
weight loss, pathologic fractures and alteration of anatomic profile
with a visible mass [7-9]. Similar to several other sarcomas, ES
displays aggressive behavior with a tendency towards recurrence
following resection and pronounced proclivity toward early
hematogenous metastases to lung and bone [10,11]. For the initial
evaluation, a conventional radiography, as well as a computed

tomography (CT) examination, is performed. Both techniques
reveal aggressive features such as bone destruction with a
motheaten to permeative pattern and a wide zone of transition
[12]. Currently, there is an increasing demand to include magnetic
resonance imaging (MRI) in the management of patients with the
suspicion of advanced ES [13-16]. The role of MR imaging is to
afford recognition of these lesions that need further aggressive
work-up, excluding all others. The definite role of MR imaging in
grading soft tissue tumors seems to have become established. As
for grading, a lot of individual imaging characteristics used for
tissue characterization have low sensitivity, but combinations of
parameters (age, site, signal intensities) are more useful and often
allow to predict a specific diagnosis or to narrow down the list of
differential diagnoses. The soft tissue involvement in the advanced
ES is frequent and can be detected accurately by MRI [17].
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Originally, ES was treated with radiation or surgery alone with
a high fatality rate. In the last three decades, with the addition of
chemotherapy, the prognosis of ES has steadily improved, with
5-years survival rates of 60 to 70% for patients with localized
disease [18]. Unfortunately, survival for patients with initially
metastatic disease remains poor, with 5-year survival rates of 15 to
33% [19,20]. Although prognostic factors are currently discussed,
some authors propose primary pelvic tumor and metastatic soft
tissue involvement as the most important factors increasing the
risk for death [6,19-21].

Here, we present an 18-year-old Mexican female with a
palpable large mass of ES in the right knee and metastases
involving multiple organs that were identified by CT and MRI.
Disease extension includes soft tissue lesions away from the
primary tumor (scalp), which could be underestimated in the
absence of MRI. This technique also documents skull metastases,
and the infiltrated dura, which is highly aggressive and therefore
cannot be cured with surgery. Since scalp metastasis in ES may
herald the diagnosis of internal malignancy in the head, with the
present case we attempt to expose the additional diagnostic value
of MRI to evaluate soft tissue involvement, particularly in patients
with potential compromise of the central nervous system (CNS)
[22,23].

Case presentation

An 18-year-old healthy Mexican female presented with a
9-months history of pain and increased knee volume. Extra-
institutional histopathological analysis found a small, blue, round
cell tumor, which was poorly differentiated (high grade). Bone
accompanied with neuroendocrine
stromal sclerosis, also

tissue involvement,

differentiation and intense was
reported. Clinical examination revealed normal motor strength,

sensory function and reflexes. Musculoskeletal examination

also was within normal limits without tenderness of the hips
or back. On palpation, there was a tumor of approximately 8 cm
in diameter on the right knee. An intense right costal pain as an
intermittent sharp stabbing was referred by the patient. Also,
physicians noticed two swellings over the scalp approximately 3
cm in diameter. These lesions were mostly asymptomatic except
for occasional pain due to trauma induced by combing. There
was no history of preceding trauma and none of the other family
members had a similar complaint.

A simple CT with both soft tissue and bone window an
aggressive-looking cortical bone erosion in the epiphysis of the
tibia with a “sunray” speculation pattern given a marked periosteal
reaction, with extension into soft tissue (Figure 1 A-D). In addition,
a single regional lymph node was demonstrated on the right
popliteal fossa showed soft tissue lesions on the third segment of
both costal arches (right and left). Other noticeable tumors were
on dorsal paravertebral tissues (Figure 2A-B). Such bone lesions
were accompanied by multiple round hypodense liver masses
(Figure 2C). Subsequently, magnetic resonance imaging (MRI) was
used for the evaluation of scalp lesion. Gradient echo sequences
showed cranial vault thickeningin the diploe (inner table)
and “brush appearance” of the bone, which was adjacent to
frontoparietal regions and zygomatic arch (Figure 3A-B). A solid
area with restricted diffusion suggesting dural infiltration was also
revealed (Figure 3C). On the other hand, contrasted T1W images
demonstrated a superficial lesion of the soft tissue affecting
the left frontoparietal lobe, which was adjacent to the superior
sagittal venous sinus (Figure 4A-B). Moreover, blurry grooves
and fissures were noticed, which were related to brain swelling
(Figure 4B). Meanwhile, T2W images also show hypointense
diploe thickening as well as a superficial soft-tissue lesion, which
was previously described in contrasted T1W image (Figure 5).
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Figure 1: Different window settings of right knee CT scan demonstrating increased soft tissue volume on the proximal epiphysis of the
tibia and a single regional node on the right popliteal fossa (A-B which are images from soft tissue window), as well as bone erosion and
“sun ray” periosteal reaction (C-D which are images from bone window).
J
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Figure 2: Axial reconstruction from abdominal CT which shows nodular pleural thickening associated with both costal and
paravertebral soft tissue thickening (A). A mass surrounding the right costal arch is also demonstrated, as well as hypodense
masses in the left lobe of the liver (hepatic segment IVA) (B). Finally, multiple hypodense nodular lesions distributed in both
hepatic lobes are distinguished in arterial phase (AP) scan (C).

Figure 3: Gradient-echo image showing thickening of the diploe (inner table) and extreme “brush pattern” (A). Axial sequence of MRl T1W
images (with gadolinium) showing a tumor spreading the zygomatic arches (B). Diffusion image demonstrating thickening of the diploe
and restricted diffusion, which were associated to a left frontal subdural component (C).

Figure 4: Sagital (A) and coronal (B) TIW images (with gadolinium) showing a thickened diploe (inner table) having a significant frontal
predominance. The displacement of the anterior third of superior sagittal sinus is noticed, as well as a displacement of meninges from
their normal position.
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Figure 5: T2-weighted image showing a hypointense diploe thickening as well as a right subcutaneous mass.
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Figure 6: Hematoxylin and eosin (H&amp;E) stains -100 X- showing round cell neoplasm with scant cytoplasm grouped in nests that are
from the connectivity tissue, with few thin-walled vessels (A). Also, it is showed immunohistochemistry with anti-synaptophysin antibody
-100x- (B), and intense and diffuse cytoplasmatic expression of CD-99 -100x (C)- and -400x (D).

Laboratory assessments suggested an increased liver Discussion
function. For example, lactic acid dehydrogenase (LDH, 4025
U/L), ALT (149 U/L), GGT (222 U/L) and alkaline phosphatase
(ALP, 162 mg/dL). Remarkably, the patient had low hemoglobin
levels as well (7.8 g/dL). An initial core needle biopsy of the scalp

ES is a highly malignant bone tumor that usually arises from
long bones and soft tissues in the second decade of life [24-26].
The overall incidence of ES seems to remain unchanged in the last
thirty years, with an average of 2.93 cases/1,000,000 reported
annually [5,16]. In 90% cases, it is seen in patients less than 20
years of age, the highest incidence being observed in 5-13-year-
old patients [27]. Metastatic disease is the most unfavorable
prognostic feature for ES patients. As stated by Rana et al. and
Valdes et al. [27,28] distant metastasis usually involves the lung
(38%), bone (including the spine; 31%) and the bone marrow
(11%). Metastases to skull bones are seen in approximately 9%

lesions revealed a small, round blue cell neoplasm, suggestive of
a primitive neuroectodermal tumor. The tumor was markedly
positive for vimentin and CD-99 (TLE-1, CDE-99), like the prior
knee biopsy (Figure 6A-D). With these findings, a diagnosis of
ES stage IV (T3NOM1) was completed. The patient was treated
with vincristine 183 mg/m? doxorubicine 114 mg/m?
cyclophosphamide 1524 mg/m? Unfortunately, she died two
months after the first cycle of chemotherapy.
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of cases, only a few cases being reported in literature till date
[29]. Dural metastases have also been described with ES in a very
limited number of cases [30,31].

Demographic distribution of patients with bone metastasis
demonstrated only 10% having solitary metastasis, while 25%
had 2-5 lesions and 44% had more than five bone metastases,
thus limiting the numbers to less than one-third who would have
long-term outcomes with aggressive chemotherapy and local
radiotherapy [29]. Blood or biochemical tests are nonspecific and
inadequate to obtain an accurate diagnosis. Nonspecific signs of
tumor, such as an elevated sedimentation rate, moderate anemia,
or leukocytosis, may be noted [32]. The computed tomography
features of Ewing’s sarcoma in our case were those of classic
Ewing’s sarcoma: a destructive lesion with bone expansion and a
sunray periosteal reaction on the proximal epiphysis of the tibia.

Pain and swelling on top of the head were the reasons why
an MRI of the brain was performed in our patient, showing
metastasis to both diploe and dura. A soft tissue mass overlying
the scalp was noticed as well. About MRI features from diploe and
dura metastases, the literature indicates that these usually devises
low to intermediate signal intensity on both TIW and T2W, as
in the present case. Additionally, an avid enhancement after
gadolinium administration and restricted diffusion was noticed
[33-35]. According with Saifuddin et al. soft tissue masses are
seen in 87% of the reported cases with diploe affectation. These
are demonstrated as areas of high signal intensity on T2W [36].

To the best of our knowledge, the case reported here is one
of the few cases in the English medical literature highlighting
the MRI application in the assessment of ES with aggressive
metastases involving the scalp, skull and dura. We consider that
major morphological findings by MRI were the location and size
of scalp lesions, and their extension. Undoubtedly, the picture
was completed by evidencing the diploe thickening for which
infiltration over the subdural space was noticed. All these features
might be misdiagnosed without MRI. Interestingly, neither signs
nor symptoms of neurological compromise were noticed in the
overall clinical assessment. However, a few days after imaging
evaluation, the patient coursed with seizures because of insults
perturbing brain function.

As mentioned earlier, metastasis in patients with ES is
clinically detectable in up to 34% of the patients at the time of
initial diagnosis. Even in those patients with apparently localized
primary tumors, the median time from initial treatment to the
development of detectable metastasis ranges from only 4 to 12
months when treatment is confined to the primary site. Metastasis
characteristically occurs to the lung and skeletal system with equal
frequency, other sites being involved in less than 10% of cases.
Central nervous system spread is rare as patients do not survive
long enough except where early treatment has been instituted
[37]. For these advanced stages, median duration of survival is
about 3 months [38,39].

J. 2023; 23(4): 556119. DOI: 10.19080/CTO01].2023.23.556119

Diagnosis and therapeutic management can be challenging. As
mentioned earlier; the treatment includes various combinations of
surgery, chemotherapy (multiagent chemotherapy regimen) and
radiation therapy. Adjuvant and/or neoadjuvant chemotherapy
may affect overall survival and improve the treatment results
in the future. Some studies have reported that ES can respond
dramatically to initial therapy, with robust initial responses
predicting a better outcome [40,41]. Unfortunately, neither
surgical options nor neoadjuvant chemotherapy achieved a
significant survival benefit in our patient by his metastases.

In conclusion, at present, ES remains a lethal disease
process whose prognosis largely depends on its stage at the
time of presentation. There is evidence indicating that patients
presenting tumors >8 cm usually have metastatic disease [26].
Also, decreased socioeconomic status and limited access to health
care are factors that affect survival [2]. When all these factors
converge, as in the present case, MRI appears to be a responsive
alternative identifying metastatic lesions, and the widespread
use of this imaging technique would increase the accuracy for
determining ES staging, including preoperative surgical planning.

Conclusion

Metastatic ES involving head is an aggressive condition which
contribute to death. Due to there are few cases reported in the
English medical literature describing cranial metastasis of ES,
its imaging features are relative unknown. However, it is usually
reported that this metastasis affects bone and the adjacent soft
tissue, by which MRI is commonly indicated. MRI has proven to be
outstanding evaluating a variety of soft tissue including the scalp.
Thus, this technique is emerging for the initial assessment of ES
patients having associated swelling on head.
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