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SUMMARY

Introduction Ewing sarcoma is rare in medical practice, and evaluating positron emission tomography
/ computed tomography (PET/CT) imaging of soft tissue Ewing sarcoma is a challenge. Primary Ewing
sarcoma of the lung is an infrequent diagnosis.

Case outline A 22-year-old female patient was sent for PET/CT examination to the Center for Nuclear
Medicine with Positron Emission Tomography, of the University Medical Center of Serbia, with a referral
diagnosis of primary Ewing sarcoma of the right lung. In parallel to tumor visualization, the PET/CT imag-
ing showed a radiological entity named “kissing sign,” due to an enlarged beaver tail liver.

Conclusion According to the concept of functional mimicry and tissue specificity of molecular markers, a
better understanding of the molecular mechanisms of soft tissue Ewing sarcoma is the challenge. These
observations can be the platform for further investigation of new therapeutic regimens.
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INTRODUCTION

Ewing sarcoma belongs to the group of primi-
tive neuroectodermal tumors originating from
a neuroendocrine cell in bone or soft tissue [1].
As reported by Haas et al. [1], this kind of tu-
mor often occurs in patients under 25 years
of age, but has the congenital presentation of
extraosseous Ewing sarcoma, although it is ex-
ceedingly rare. Multiple loci of soft tissue Ewing
sarcomas develop at multiple localization: lungs
[2-6], liver [7], and extremely rarely, primary
Ewing sarcoma occurs in female genital organs,
in the uterus [8].

According to the positron emission tomog-
raphy / computed tomography (PET/CT) im-
aging, this study described an extremely rare
visualization of tumor mass of Ewing sarcoma
clinically confirmed as primarily localized in
the right lung.

CASE REPORT

The present study refers to a 22-year-old female
patient admitted for PET/CT examination at
the Center for Nuclear Medicine with Positron
Emission Tomography, University Medical
Center of Serbia, diagnosed with Ewing sar-
coma of the right lung three years ago. Upper
right lobectomy and chemotherapy were
performed. There are multiple focal partially
confluent secondary tissue changes in the right
hemithorax.

Before the diagnostic examination, the pa-
tient signed her informal consent for the '*F
-FDG PET/CT study.

After the patient’s fasting six hours before
the PET/CT study, and the median cubital
vein cannulation, injection dose of 225 MBq
BE-FDG was applied, followed by a 85-min-
ute data acquisition. "*F-FDG PET/CT exami-
nation on a 64-slice hybrid PET/CT scanner
(Biograph; Siemens Medical Solutions USA,
Inc., Malvern, PA, USA). A three-dimensional
PET scan (three minutes per bed position ac-
quisitions) and low-dose non-enhanced CT
scan was acquired from the base of the skull to
the mid-thigh. Multidetector CT was acquired
with 120 kV and with automatic, real-time dose
modulation amperage (CareDose4D [Siemens
Healthare GmbH, Erlangen, Germany], with
the baseline being 45 mA) (slice thickness of
5 mm, the pitch of 1.5, and a rotation time of
0.5 seconds). CT, PET (attenuation-correct-
ed), and combined PET/CT images were dis-
played for analysis on a single Multimodality
Workplace (Siemens Healthcare GmbH).

The PET/CT study shows the condition after
upper right lobectomy, elevated anterior part
right hemidiaphragm (Figures 1, 2B). In the
middle and lower lobe of the right lung, mul-
tiple single and fused, nodular, and soft tissue
changes of variable size are observed, partly
continuously with the mediastinal, costal, and
diaphragmatic pleura, which inhomogeneous
intensively uptake *F-FDG (SUVmax 11) with
zones of absent accumulation corresponding
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Figure 1. A - coronal; B - sagittal computed tomography, fused posi-
tron emission tomography/computed tomography images of elevated
anterior part right hemidiaphragm after upper-right lobectomy

to F-FDG zones of necrosis or hemorrhage (Figures 1,
2, and 3). There is an enhanced *F-FDG accumulation in
activated brown adipose tissue in supraclavicular regions
(Figure 2A).

Liver enlarged diameter of 13 x 22 x 22 cm (Figures
1B, and 3B) contacting the left lobe of the liver and spleen,
a radiological finding known as the “kissing sign” of the
liver and spleen has appeared (Figure 3), which is due to
morphological variation of the beaver tail liver.

DISCUSSION

Dharmalingam et al. [3], state that “Primary Ewing sarco-
ma of the lung is anecdotally rare, with few cases reported
in the literature” until 2020. The “Ewing family of tumors”
includes other tissue types, such as soft tissue origin clas-
sified as extraosseous Ewing sarcoma or primitive neuro-
endocrine origin [2]. Because of the rarity of extraosseous
Ewing sarcomas, the therapeutic approach is the same as
for osseous ones [7].

The patient in this study showed no signs of reducing
tumor mass despite chemotherapy. The present study in-
dicates the radiological finding of the “kissing sign,” which
may exist because of the morphological variety of the left
liver lobe. The enlarged liver in this patient showed the
morphological type of beaver tail liver. Radiological find-
ing known as the “kissing sign” of the liver and spleen in
this specific case is a consequence of contact of the left lobe
of the beaver tail liver and spleen.

Ewing sarcomas, both bone and soft-tissue varieties,
are aggressive neoplasms. In one-quarter of patients, there
are clinically evident metastases at presentation. The pri-
mary therapeutic approach for Ewing sarcoma is systemic
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Figure 2. A - coronal; B - sagittal; C - axial computed tomography,
fused positron emission tomography/computed tomography images
(mediastinal window) of multiple single and fused nodular and soft
tissue changes of variable size in the middle and lower lobe of the right
lung, partly continuously with the mediastinal, costal and diaphrag-
matic pleura, which bind '®F-fluorodeoxyglucose inhomogeneous
intensely, with zones of absent '®F-fluorodeoxyglucose accumulation
corresponding to zones of necrosis or hemorrhage

Figure 3. A, B - axial computed tomography, fused positron emis-
sion tomography/computed tomography images “kissing sign” liver
and spleen

treatment [9]. Relapse is systemic mainly, followed by com-
bined and local relapse. The five-year post-relapse survival
rate is 15-25% [9].

Understanding the molecular biology of these tumors
and novel treatment approaches are the challenges.

The facts of Ewing sarcomas as a systemic illness evoke
the thesis on functional mimicry and tissue specificity of
the acid phosphatase family of enzymes. Acid phosphatases
are a family of enzymes with different structural, catalytic,
and immunological properties, tissue distribution, and
subcellular location [10]. There are five isoenzymes of
acid phosphatase. The tartaric acid inhibits isoenzymes
1-4, but isoenzyme 5 is resistant to the inhibition [11].
The functional relationship between the lysosomal acid
phosphatase (tartrate sensitive) and tartrate-resistant acid
phosphatase is unknown.

Isoenzyme 5 is called the tartrate-resistant acid
phosphatases (TRAP). Human TRAP is a member of a
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widely-distributed and structurally highly-conserved
group of iron-containing proteins [12]. The alveolar mac-
rophages and osteoclasts exert TRAP enzyme activity [13].
TRAPs are expressed in bone-resorbing osteoclasts (5b
form), alveolar macrophages (5a form), or can be markers
of inflammation [14]. The functional importance of TRAP
is the involvement in bone resorption and iron homeostasis
(transport, metabolism) [15]. The TRAP exerts a homol-
ogy to uteroferrin, a purple acid phosphatase family [16].

According to GeneCards®: The Human Gene Database
(https://www.genecards.org), tartrate-resistant acid phos-
phatase has marked expression in bone, stomach, colon,
liver, kidney, lung, pancreas, and prostate. The same or-
gans/tissues, including bone and lung, are referred to in
the scientific literature as loci for primary Ewing sarcoma
of soft tissue [7, 17-21]. As TRAP has a promotive effect
on cancer cell elongation, proliferation, migration, and
invasion [22], we can propose that TRAP inhibitors may
be possible therapeutic agents. According to Boorsma
et al. [23], the Au(III) compound AubipyOMe is the
most potent inhibitor of TRAP activity. The formula of
Au(IIT) compound AubipyOMe can be a step forward for
Fullerene-based delivery systems in the body as a new
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Although Ewing sarcoma of soft tissues, including
lungs, is rare, the unfavorable outcome is a challenge in
understanding the molecular mechanisms of the patho-
genesis of soft tissue Ewing sarcoma. There is an urgent
need to test high technology and nanomaterials as poten-
tial therapeutic tools in this type of cancer.

The present study showed a rare clinical condition re-
lated to primary Ewing sarcoma of the lung using *F-FDG
PET-CT. This method is convenient in staging, restaging,
and assessing therapy response in patients with Ewing
sarcoma. As a diagnostic (pretreatment) tool, "*F-FDG
PET-CT of patients with Ewing sarcoma improves the
detection of metastases compared to conventional imag-
ing [25]. According to Hack et al. [26], PET/CT metrics in
soft tissue and bone-originated sarcomas could not be the
same. The maximum standardized uptake value is a better
prognostic factor for soft tissue Ewing sarcomas, but tumor
volume, rather than FDG PET activity, is more informative
in evaluating bone Ewing sarcoma [26].
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Bd-hnyopoaeoKcuriyKo3Ha NO3UTPOHCKa eMUCMOHa Tomorpaduja /
KomnjytepusoBaHa Tomorpaduja y npumapHom JyuHrosom capkomy nayha

JburbaHa 3usrapesuh, CeetnaHa KyHuh

YHVBEP3UTETCKI KNHWNYKK LieHTap Cpbuje, LieHTap 3a HyKneapHy MeanLMHY ca MO3UTPOHCKOM eMUCOHOM ToMorpadujom, beorpag,

Cpbuja

CAMETAK

YBopa JyMHroB CapKOM Huje YecT Y KIIMHNYKOj MPaKCK. YIaBHOM
3axBaTa CKeJleTHe CTPYKTYpe, AOK je N3y3eTHO peTKa rnojasa
JynHroBor capkoma ca nprvMapHOM JIoKanu3aLmnjom y Mekum
TKuBMMa. ojaBa npumMapHor JyuHrosor capkoma nnyha je
PETKOCT 1 NpeACTaBs/ba AWjarHOCTAYKM U TePANijCKn N3a30B.
Mpukas 6onecHnKa bonecHuua (22 roguHe cTapocTn) ca
AMjarHO30M NpUMapHOT JynHroBor capkoma fecHor nayhHor
Kpuna ynyheHa je Ha MCNUTUBatbe MO3UTPOHCKOM eMUCYIOHOM
Tomorpadujom / KomnjyTepruaoBaHom Tomorpadujom y LieH-
Tap 3a HyKJleapHy MeAnLUHY ca NO3UTPOHCKOM EMUCMOHOM
ToMOorpadujom YHIBEP3UTETCKOT KNUHUYKOT LieHTpa Cpbuje.
M3BpLueHa je nobektoMuja roprer gecHor nnyhHor nobyca
[iBE rofiHe paHuje 1 NprMer-eHa je xemuotepanuja. '*®-dny-
OPOLEOKCUIIYKO3Ha NO3UTPOHCKa eMICOHa ToMorpaduja je
npuKkasana myntunne GoKanHe, [ENUMUYHO KOHOYEHTHE ce-
KyHZapHe TKUBHe Aeno3ute y 1eCHOM XeMUTOPaKcy. YoueH je
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pagvonoLwKy ¢eHoMeH ,3Haka nosbynua“ cnesviHe n yehaHe
jeTpe ca aHaToMcKOM BapujaLimjom fieBor fiobyca jeTpe Koja ce
onucyje kao ¢eHomeH AabpoBor pena.

3akryuak Mpatehin fo caga objaBrbeHe nybnvKalmje Koje ce
OfJHOCe Ha BaHCKeneTHY NpyMapHy nokanvsauujy JynHrosor
capkoma nnyha, NPMMETHO je Aa ce OBaj TYMOP jaB/ba yrflaBHOM
Y BaHKOLITaHUM TKVB/Ma Y KOjUMa je n3pakeHa ekcnpecuja
Kucene ¢pocdatase pe3ncTeHTHe Ha TapTapaT. CXOAHO KOH-
uenTy GYHKLMOHaNHE MAMUKPUje U TKUBHE CnelmdUyHOCTY,
0Ba Ca3Hatba YMHe NNaTPopMmy 3a UCTPaKMBare HOBVIX Avjar-
HOCTUYKMX 1 TepanujcKUX MPUCTyna Kog JyuHroBor capkoma
HecKeneTHOr nopekna.

KmbyuHe peun: JynHros capkom nnyha; "®®-pnyopogeokcu-
rNyKO3Ha MO3UTPOHCKa eM1CcMOoHa Tomorpaduja / KomnjyTe-
pvi3oBaHa Tomorpaduja; 3HaK NosbynLa CnesviHe 1 jeTpe; 3HaK
Aabposor pena; Kncena pocdartasa pesncTeHTHa Ha TapTapat
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